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(Overscittning)

PROTOKOLL TILL KONVENTIONEN
OM LANGVAGA GRANSOVER-
SKRIDANDE LUFTFORORENINGAR
AVSEENDE TUNGMETALLER

Parterna

Har foresatt sig att forverkliga konventio-
nen om langvdga griansoverskridande luft-
fororeningar,

dr oroade Over att utsldpp av vissa tung-
metaller sprids Gver nationella gridnser och
kan orsaka skador pa miljomassigt och eko-
nomiskt viktiga ekosystem och kan ha skad-
lig effekt pa manniskors hilsa,

anser att forbrénning och industriella pro-
cesser dr de dominerande antropogena kil-
lorna till utslédpp av tungmetaller i atmosfa-
ren,

erkdnner att tungmetaller dr naturliga be-
standsdelar i jordskorpan och att ménga
tungmetaller i vissa former och ldmpliga
koncentrationer 4r visentliga for livet,

beaktar befintlig vetenskaplig och teknisk
information om utsldpp, geokemiska proces-
ser, spridning i atmosfdren, tungmetallers ef-
fekter p4 minniskors hilsa och pa miljon,
liksom minskningskostnader och minsk-
ningsmetoder,

dr medvetna om att det finns tillgdngliga
metoder for att minska luftféroreningar som
orsakas av utsldpp av tungmetaller,

inser att linderna som omfattas av FN:s
ekonomiska kommission for  Europa
(UN/ECE) har olika ekonomiska forutsatt-
ningar och att vissa ldnder har Gvergangs-
ekonomi,

dar fast beslutna att vidta atgiarder for att
foregripa, forhindra eller minimera utslédpp
av vissa tungmetaller och deras foreningar,
och beaktar tillimpandet av forebyggande
atgidrder enligt princip 15 i Riodeklarationen
om miljo och utveckling,

bekrdftar pa nytt att stater, i enlighet med
Forenta nationernas stadga och grundsatser-
na i internationell lag, har suverin ritt att
nyttja sina egna resurser i enlighet med sina
egna riktlinjer for miljé och utveckling, och

PROTOCOL
TO THE 1979 CONVENTION
ON LONG-RANGE TRANSBOUNDARY
AIR POLLUTION ON HEAVY METALS

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

Concerned that emissions of certain heavy
metals are transported across national boun-
daries and may cause damage to ecosystems
of environmental and economic importance
and may have harmful effects on human
health,

Considering that combustion and indus-
trial processes are the predominant anthro-
pogenic sources of emissions of heavy met-
als into the atmosphere,

Acknowledging that heavy metals are natu-
ral constituents of the Earth's crust and that
many heavy metals in certain forms and ap-
propriate concentrations are essential to life,

Taking into consideration existing scien-
tific and technical data on the emissions,
geochemical processes, atmospheric trans-
port and effects on human health and the en-
vironment of heavy metals, as well as on
abatement techniques and costs,

Aware that techniques and management
practices are available to reduce air pollution
caused by the emissions of heavy metals,

Recognizing that countries in the region of
the United Nations Economic Commission
for Europe (UNECE) have different eco-
nomic conditions, and that in certain coun-
tries the economies are in transition,

Resolved to take measures to anticipate,
prevent or minimize emissions of certain
heavy metals and their related compounds,
taking into account the application of the
precautionary approach, as set forth in prin-
ciple 15 of the Rio Declaration on Environ-
ment and Development,

Reaffirming that States have, in accor-
dance with the Charter of the United Nations
and the principles of international law, the
sovereign right to exploit their own re-
sources pursuant to their own environmental
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ansvarar for att aktiviteter inom den egna ju-
risdiktionen eller kontrollen inte skadar mil-
jon i andra stater eller i omraden utanfor den
nationella jurisdiktionens grénser,

inser att atgdrder for att begrénsa utsldpp
av tungmetaller dven skulle bidra till att
skydda milj6 och ménniskors hilsa utanfor
UN/ECE-regionen, samt arktiska och inter-
nationella vatten,

konstaterar att minskade utsldpp av speci-
fika tungmetaller kan vara till ytterligare
fordel for minskade utslépp av andra forore-
ningar,

dr medvetna om att ytterligare och mer ef-
fektiva atgérder for att kontrollera och mins-
ka utslédpp av vissa tungmetaller kan beho-
vas och att t.ex. resultatbaserade studier kan
ge grund for ytterligare atgérder,

beaktar de betydelsefulla bidragen frén
privata och allminna sektorer betrdffande
kunskap om de verkningar som kan kopplas
till tungmetaller, tillgdngliga alternativ och
utslédppsbegrinsande atgidrder, samt deras
roll vid minskning av utsldpp av tungmetal-
ler,

ar uppmdrksamma pa de aktiviteter som
forsiggar pa nationell niva och i internatio-
nella forum betriffande kontroll av tungme-
taller,

och har enats om foljande:

Artikel 1
Definitioner

[ detta protokoll anvénds foljande beteck-
ningar med de betydelser som hér anges:

1. ”konvention” konventionen om langvéa-
ga grinsoverskridande luftféroreningar an-
tagen i Genéve den 13 november 1979.

2. JEMEP” det gemensamma programmet
for 6vervakning och utvirdering av langviga
spridning av luftféroreningar i Europa.

3. ”verkstillande organ” konventionens
verkstillande organ, som inrittades enligt

and development policies, and the responsi-
bility to ensure that activities within their ju-
risdiction or control do not cause damage to
the environment of other States or of areas
beyond the limits of national jurisdiction,

Mindful that measures to control emissions
of heavy metals would also contribute to the
protection of the environment and human
health in areas outside the UNECE region,
including the Arctic and international wa-
ters,

Noting that abating the emissions of spe-
cific heavy metals may provide additional
benefits for the abatement of emissions of
other pollutants,

Aware that further and more effective ac-
tion to control and reduce emissions of cer-
tain heavy metals may be needed and that,
for example, effects-based studies may pro-
vide a basis for further action,

Noting the important contribution of the
private and non-governmental sectors to
knowledge of the effects associated with
heavy metals, available alternatives and
abatement techniques, and their role in as-
sisting in the reduction of emissions of
heavy metals,

Bearing in mind the activities related to
the control of heavy metals at the national
level and in international forums,

Have agreed as follows:

Article 1
Definitions
For the purposes of the present Protocol,

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

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

3. “Executive Body” means the Execu-
tive Body for the Convention constituted
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konventionens artikel 10, punkt 1.

4. ”kommission” Forenta nationernas eko-
nomiska kommission for Europa.

5. ”parter” om inte annat framgér av sam-
manhanget, parterna i detta protokoll.

6. ’EMEP:s geografiska rickvidd” det om-
rade som definieras i punkt 4 i artikel 1 i
protokollet till 1979 éars konvention om
langviga gransdverskridande luftférorening-
ar angaende den langsiktiga finansieringen
av samarbetsprogrammet for Gvervakning
och utvirdering av den langvéga spridningen
av luftféroreningar i Europa (EMEP) som
antogs i Geneve den 28 september 1984.

7. ”tungmetaller” de metaller, eller i vissa
fall stabila metalloider, som har en hogre
densitet in 4,5 g/cm’, och deras foreningar.

8. "utsldpp” utsldpp av en substans i atmo-
sfdren, fran ett stille eller fran en spridd kal-
la.

9. ’stationdr anldggning” en bestimd
byggnad, struktur, anordning, anldggning el-
ler utrustning som slépper ut, eller kan slép-
pa ut ndgon av de tungmetaller som anges i
bilaga I, direkt eller indirekt i atmosféren.

10. ’ny stationdr anldggning” en stationdr
anlidggning vars uppforande eller visentliga
modifiering pabdrjats mer &#n tva ar efter ik-
rafttridandet av: i) detta protokoll, eller ii)
en @ndring av bilaga I eller II, ddr den sta-
tiondra anldggningen lyder under villkoren i
detta protokoll endast som en foljd av denna
dndring. Den nationella sakkunniga myndig-
heten skall avgéra om en modifiering ar va-
sentlig eller ej, beaktande faktorer som t.ex.
miljofordelarna till f61jd av modifieringen.

11. ”kategorin storre stationér anldggning”
alla kategorier stationdra anlidggningar som
tas upp 1 bilaga Il och som bidrar till minst
en procent av en parts totala utsldpp fran sta-
tiondra anldggningar av nagon tungmetall
som anges i bilaga I under det referensar
som specificeras i enlighet med bilaga I.

under article 10, paragraph 1, of the Con-
vention;

4. “Commission” means the United Na-
tions Economic Commission for Europe;

5. “Parties” means, unless the context ot-
herwise 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 Coopera-
tive Programme for Monitoring and
Evaluation of the Long-range Transmis-
sion of Air Pollutants in Europe (EMEP),
adopted in Geneva on 28 September 1984;

7. “Heavy metals” means those metals
or, in some cases, metalloids which are
stable and have a density greater than 4.5
g/em’ and their compounds;

8. “Emission” means a release from a
point or diffuse source into the atmos-
phere;

9. “Stationary source” means any fixed
building, structure, facility, installation, or
equipment that emits or may emit a heavy
metal listed in annex I directly or indirectly
into the atmosphere;

10. “New stationary source” means any
stationary source of which the construction
or substantial 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 I or II, where
the stationary source becomes subject to
the provisions of this Protocol only by vir-
tue of that amendment. It shall be a matter
for the competent national authorities to
decide whether a modification is substan-
tial or not, taking into account such factors
as the environmental benefits of the modi-
fication;

11. “Major stationary source category”
means any stationary source category that
is listed in annex II and that contributes at
least one per cent to a Party's total emis-
sions from stationary sources of a heavy
metal listed in annex I for the reference
year specified in accordance with annex L.
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Artikel 2
Mal

Malet med detta protokoll 4r att kontrolle-
ra utslépp av tungmetaller vilka orsakats av
ménniskans aktiviteter och sprids langviga
i atmosfiren samt sannolikt har patagligt
skadlig verkan pa milj6 eller ménniskors
hélsa, i enlighet med villkoren i nedansta-
ende artiklar.

Artikel 3
Grundldggande skyldigheter

1. Varje part skall minska sitt totala arliga
utslépp av de tungmetaller som anges i bi-
laga I, med utgangspunkt i utsldppsnivan
for det referensar som anges i enlighet med
denna bilaga, genom att vidta effektiva at-
girder lampade for partens speciella om-
standigheter.

2. Varje part skall tillimpa f6ljande, se-
nast enligt tidsplanerna i bilaga IV:

a) Bista tillgdngliga teknik, beaktande
bilaga III, for varje ny stationdr an-
laggning inom kategorin storre sta-
tiondra anldggningar for vilken bésta
tillgéingliga teknik identifieras i bila-
ga III.

b) De grinsvidrden som anges i bilaga
V, for varje ny stationdr anldggning
inom kategorin storre stationdra an-
laggningar. En part kan dven tillaim-
pa andra strategier for utsldppsbe-
grinsning som totalt sett ger likvér-
diga utsldppsnivaer.

c) Bista tillgdngliga teknik, beaktande
bilaga III, for varje befintlig statio-
nir anldggning inom kategorin storre
stationdra anldggningar for vilken
bista tillgéngliga teknik identifieras i
bilaga III. En part kan dven tillimpa
andra strategier for utslappsbegrins-
ning som totalt sett ger likvéardiga ut-
sléppsnivéer.

d) De griansvidrden som anges i bilaga
V, for varje befintlig stationdr an-
laggning inom kategorin storre sta-

Article 2
Objective

The objective of the present Protocol is to
control emissions of heavy metals caused
by anthropogenic activities that are subject
to long-range transboundary atmospheric
transport and are likely to have significant
adverse effects on human health or the en-
vironment, in accordance with the provi-
sions of the following articles.

Article 3
Basic obligations

1. Each Party shall reduce its total annual
emissions into the atmosphere of each of
the heavy metals listed in annex I from the
level of the emission in the reference year
set in accordance with that annex by taking
effective measures, appropriate to its par-
ticular circumstances.

2. Each Party shall, no later than the time-
scales specified in annex 1V, apply:

(a) The best available techniques, taking
into consideration annex IlI, to each
new stationary source within a major
stationary source category for which
annex III identifies best available
techniques;

(b) The limit values specified in annex
V to each new stationary source
within a major stationary source
category. A Party may, as an alterna-
tive, apply different emission reduc-
tion strategies that achieve equiva-
lent overall emission levels;

(c) The best available techniques, taking
into consideration annex IlI, to each
existing stationary source within a
major stationary source category for
which annex III identifies best avail-
able techniques. A Party may, as an
alternative, apply different emission
reduction strategies that achieve
equivalent overall emission reduc-
tions;

(d) The limit values specified in annex
V to each existing stationary source
within a major stationary source

855
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tiondra anldggningar, i den man det
ar tekniskt och ekonomiskt genom-
forbart. En part kan &ven tillimpa
andra strategier for utslappsbegrins-
ning som totalt sett ger likvérdiga ut-
sléppsnivéer.

3. Varje part skall vidta atgérder for pro-
duktkontroll enlighet med de villkor och
tidsplaner som anges i bilaga VI.

4. Varje part bor Gverviga att vidta extra
atgdrder for produkthantering, med beak-
tande av bilaga VIIL.

5. Varje part skall utarbeta och underhalla
utsléppsforteckningar fér de tungmetaller
som anges i bilaga I. Ett minimikrav ar att
parterna inom EMEP:s geografiska rick-
vidd skall anvdnda de metoder och den
tidsmissiga och geografiska fordelning som
anges av EMEP:s styrande organ. Parterna
utanfor EMEP:s geografiska rackvidd skall
som riktlinje anvidnda de metoder som ut-
vecklats genom verkstéllande organets ar-
betsplan.

6. Om en part efter att ha tillimpat punk-
terna 2 och 3 inte kan uppfylla kraven i
punkt 1 for en tungmetall som anges i bila-
ga I, skall parten befrias fran skyldigheterna
i punkt 1 f6r den tungmetallen.

7. Alla parter vars totala landsyta &r storre
an 6 000 000 km® skall undantas fran sina
skyldigheter enligt punkterna 2 b, ¢ och d
om parten kan visa att den senast atta ar ef-
ter detta protokolls ikrafttradande kommer
att ha minskat sina utslépp av varje tungme-
tall som anges i bilaga I, fran de kategorier
anlidggningar som anges i bilaga II, med
minst 50 procent jamfort med utsldppsniva-
erna inom samma kategorier for det refe-
rensar som angetts i enlighet med bilaga I.
En part som avser att handla i enlighet med
denna punkt skall ange detta vid underteck-
nande av, eller anslutning till detta proto-
koll.

Artikel 4
Utbyte av information och teknik

1. Parterna skall, i 6verensstimmelse med
lagar, bestimmelser och praxis i respektive

category, insofar as this is techni-
cally and economically feasible. A
Party may, as an alternative, apply
different emission reduction strate-
gies that achieve equivalent overall
emission reductions.

3. Each Party shall apply product control
measures in accordance with the conditions
and timescales specified in annex VI.

4. Each Party should consider applying
additional product management measures,
taking into consideration annex VII.

5. Each Party shall develop and maintain
emission inventories for the heavy metals
listed in annex I, for those Parties within the
geographical scope of EMEP, using as a
minimum the methodologies specified by
the Steering Body of EMEP, and, for those
Parties outside the geographical scope of
EMEP, using as guidance the methodolo-
gies developed through the work plan of the
Executive Body.

6. A Party that, after applying paragraphs
2 and 3 above, cannot achieve the require-
ments of paragraph 1 above for a heavy
metal listed in annex I, shall be exempted
from its obligations in paragraph 1 above
for that heavy metal.

7. Any Party whose total land area is
greater than 6,000,000 km® shall be ex-
empted from its obligations in paragraphs 2
(b), (c), and (d) above, if it can demonstrate
that, no later than eight years after the date
of entry into force of the present Protocol, it
will have reduced its total annual emissions
of each of the heavy metals listed in annex |
from the source categories specified in an-
nex Il by at least 50 per cent from the level
of emissions from these categories in the
reference year specified in accordance with
annex [. A Party that intends to act in ac-
cordance with this paragraph shall so spec-
ify upon signature of, or accession to, the
present Protocol.

Article 4
Exchange of information and technology

1. The Parties shall, in a manner consis-
tent with their laws, regulations and prac-
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lander, frimja utbyte av information och
teknik som utformats for att minska utslapp
av tungmetaller, inklusive, men inte be-
gransat till, utbyte som uppmuntrar utveck-
ling av produkthanteringsatgérder och til-
lampning av bista tillgéngliga teknik, sir-
skilt genom att frimja f6ljande:

a) Kommersiellt utbyte av tillgidnglig

teknik.

b) Direkta kontakter med industrin och
industriellt samarbete, inklusive
samriskforetag.

c) Utbyte av information och erfaren-
heter.

d) Tillhandahallande av teknisk hjalp.

2. Parterna skall vid frimjande av de akti-
viteter som anges i punkt 1 skapa gynn-
samma fOrutsittningar genom att frimja
kontakter och samarbete mellan organisa-
tioner och individer inom de privata och
allménna sektorer som kan tillhandahalla
teknik, konstruktionstjdnster, utrustning el-
ler finansiering.

Artikel 5

Strategier, riktlinjer, program och atgdrder

1. Varje part skall utan otillborliga forse-
ningar utarbeta strategier, riktlinjer och
program for att uppfylla sin skyldighet en-
ligt detta protokoll.

2. En part kan dessutom

a) anvianda ekonomiska instrument for
att uppmuntra inférande av kost-
nadseffektiva metoder for att minska
utsldppen av tungmetall,

b) utveckla avtal mellan regering och
industri samt frivilliga 6verenskom-
melser,

c) uppmuntra till en mer effektiv an-
viandning av resurser och ramaterial,

d) uppmuntra till anvdndning av mer
miljovénliga energikdllor,

e) vidta atgédrder for att utveckla och in-
fora mer miljovénliga transportsy-
stem,

f) vidta atgirder for att avveckla vissa
processer som inbegriper utsldpp av
tungmetaller om det finns tillgdngli-

tices, facilitate the exchange of technologies
and techniques designed to reduce emis-
sions of heavy metals, including but not
limited to exchanges that encourage the de-
velopment of product management meas-
ures and the application of best available
techniques, in particular by promoting:
(a) The commercial exchange of avail-
able technology;
(b) Direct industrial contacts and coop-
eration, including joint ventures;

(c) The exchange of information and

experience; and

(d) The provision of technical assis-

tance.

2. In promoting the activities specified in
paragraph 1 above, the Parties shall create
favourable conditions by facilitating con-
tacts 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.

Article 5

Strategies, policies, programmes and
measures

1. Each Party shall develop, without un-
due delay, strategies, policies and pro-
grammes to discharge its obligations under
the present Protocol.

2. A Party may, in addition:

(a) Apply economic instruments to en-
courage the adoption of cost-
effective approaches to the reduction
of heavy metal emissions;

(b) Develop government/industry cove-
nants and voluntary agreements;

(c) Encourage the more efficient use of
resources and raw materials;

(d) Encourage the use of less polluting
energy sources;

(e) Take measures to develop and intro-
duce less polluting transport sys-
tems;

(f) Take measures to phase out certain
heavy metal emitting processes
where substitute processes are avail-
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ga ersittningsprocesser i industriell
skala,

g) vidta atgirder for att utveckla och
anvianda reningsprocesser i syfte att
forebygga och kontrollera forore-
ningar.

3. Parterna far vidta stringare atgérder 4n
de som krévs i detta protokoll.

Artikel 6
Forskning, utveckling och overvakning

Parterna skall uppmuntra forskning, ut-
veckling, Overvakning och samarbete
fraimst med fokus pa de tungmetaller som
anges i bilaga [, med avseende pa, men inte
begrinsat till, foljande:

a) Utsldpp, langvdga spridning och
nedfallsnivaer samt modellberdkning
av dessa, befintliga nivaer i den bio-
tiska och abiotiska miljon, utform-
ning av procedurer for harmonise-
ring av relevanta metoder.

b) Fororeningars spridningsvéigar och
forekomst i representativa ekosys-
tem.

c) Relevanta effekter pad miljo och
manniskors hélsa och kvantifiering
av dessa effekter.

d) Bista tillgingliga teknik och meto-
der, och teknik for utslappskontroll
som for ndrvarande anvénds av par-
terna eller som &r under utveckling.

e) Uppsamling, ateranvindning och om
nddvindigt slutlig forvaring av pro-
dukter eller avfall som innehéller en
eller fler tungmetaller.

f) Metoder som tillater att socioeko-
nomiska faktorer beaktas vid utvér-
dering av alternativa kontrollstrate-
gier.

g) Ett resultatbaserat tillvigagingssitt
som integrerar lamplig information,
inklusive informationen i punkterna
a till f, med uppmiitta eller modell-
beriknade miljonivéer, spridnings-
viagar och effekter pd milj6 och
manniskors hilsa, i syfte att utforma
framtida optimerade kontrollstrate-
gier, vilka dven beaktar ekonomiska

able on an industrial scale;

(g) Take measures to develop and em-
ploy cleaner processes for the pre-
vention and control of pollution.

3. The Parties may take more stringent
measures than those required by the present
Protocol.

Article 6
Research, development and monitoring

The Parties shall encourage research, de-
velopment, monitoring and cooperation,
primarily focusing on the heavy metals
listed in annex I, related, but not limited, to:

(a) Emissions, long-range transport and
deposition levels and their model-
ling, existing levels in the biotic
and a biotic environment, the for-
mulation of procedures for harmo-
nizing relevant methodologies;

(b)  Pollutant pathways and inventories
in representative ecosystems;

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

(d) Best available techniques and prac-
tices and emission control tech-
niques currently employed by the
Parties or under development;

(e) Collection, recycling and, if neces-
sary, disposal of products or wastes
containing one or more heavy met-
als;

(f) Methodologies permitting consid-
eration of socio-economic factors in
the evaluation of alternative control
strategies;

(g) An effects-based approach which
integrates appropriate information,
including information obtained un-
der subparagraphs (a) to (f) above,
on measured or modelled environ-
mental levels, pathways, and effects
on human health and the environ-
ment, for the purpose of formulat-
ing future optimized control strate-
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och tekniska faktorer.

h) Alternativ till anvdndning av de

tungmetaller som ingar i de produk-
ter som anges i bilagorna VI och
VIIL.

Samla information om tungmetallni-
véer i vissa produkter, om mdojlighe-
ten att dessa metaller sldpps ut under
tillverkning, bearbetning, kommersi-
ell distribution, anvéndning eller
slutférvaring av produkten, och om
teknik som kan anvéindas for att
minska saddana utsldpp.

Artikel 7

Rapportering

1. I enlighet med respektive lands lagar
om sekretess avseende kommersiell infor-
mation géller foljande:

a)

b)

Varje part skall genom kommissio-
nens sekretariatschef, pa regelbunden
basis, enligt vad som bestims av de
parter som trdffas inom ramen for
verkstdllande organet, rapportera till
verkstdllande organet om atgérder
som parten vidtagit for att forverkliga
detta protokoll.

Varje part inom EMEP:s geografiska
rackvidd skall genom kommissionens
sekretariatschef, pa regelbunden basis
enligt vad som bestims av EMEP:s
styrande organ och godkinns av par-
terna vid ett mote i verkstidllande or-
ganet, rapportera till EMEP om ut-
slappsnivaerna for de tungmetaller
som anges i bilaga I med hjilp av at-
minstone de metoder och den tids-
méssiga och geografiska fordelning
som specificeras av EMEP:s styrande
organ. Parter utanfér EMEP:s geogra-
fiska rdckvidd skall tillhandahalla lik-
nande information om verkstéllande
organet kriver det. Varje part skall
ocksa, i1 forekommande fall, samla in
och rapportera relevant information
om utsldpp av andra tungmetaller, och
da beakta riktlinjerna fér de metoder
och den tidsméssiga och geografiska

()
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gies which also take into account
economic and technological fac-
tors;

Alternatives to the use of heavy
metals in products listed in annexes
VI and VII;

Gathering information on levels of
heavy metals in certain products, on
the potential for emissions of those
metals to occur during the manu-
facture, processing, distribution in
commerce, use, and disposal of the
product, and on techniques to re-
duce such emissions.

Article 7

Reporting

1. Subject to its laws governing the confi-
dentiality of commercial information:

(a)

(b)

Each Party shall report, through the
Executive Secretary of the Com-
mission, to the Executive Body, on
a periodic basis as determined by
the Parties meeting within the Ex-
ecutive Body, information on the
measures that it has taken to im-
plement the present Protocol;

Each Party within the geographical
scope of EMEP shall report,
through the Executive Secretary of
the Commission, to EMEP, on a pe-
riodic basis to be determined by the
Steering Body of EMEP and ap-
proved by the Parties at a session of
the Executive Body, information on
the levels of emissions of the heavy
metals listed in annex I, using as a
minimum the methodologies and
the temporal and spatial resolution
specified by the Steering Body of
EMEP. Parties in areas outside the
geographical scope of EMEP shall
make available similar information
to the Executive Body if requested
to do so. In addition, each Party
shall, as appropriate, collect and re-
port relevant information relating to
its emissions of other heavy metals,
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fordelning som anges av EMEP:s sty-
rande och verkstéllande organ.

2. Den information som skall rapporteras
enligt punkt 1 a skall 6verensstimma med
ett beslut betridffande format och innehall,
vilket skall godkidnnas av parterna vid ett
mote i verkstidllande organet. Villkoren i
detta beslut skall granskas vid behov for att
identifiera ytterligare element betrdffande
format och innehéll for den information
som skall inkluderas i rapporterna.

3. EMEP skall i god tid infor verkstéllan-
de organets arliga moéte tillhandahélla in-
formation om langviga spridning och ned-
fall av tungmetaller.

Artikel 8
Berdkningar

EMEP skall, med hjilp av lampliga mo-
deller och métningar och god tid infor verk-
stillande organets arliga mote, tillstilla
verkstédllande organet berdkningar betréf-
fande griansoverskridande floden och ned-
fall av tungmetaller inom EMEP:s geogra-
fiska rdckvidd. Parter i omraden utanfor
EMEP:s geografiska rickvidd skall anvianda
modeller som passar partens sédrskilda om-
standigheter.

Artikel 9
Efterlevnad

Granskning av hur varje part fullgér sina
skyldigheter enligt detta protokoll skall ut-
foras regelbundet. Den genomforandekom-
mitté som bildades genom verkstéllande or-
ganets beslut 1997/2 vid dess femtonde
mote skall utfora sddana granskningar och
rapportera till parternas mote inom verkstil-
lande organet, i enlighet med villkoren i bi-
lagan till detta beslut, inbegripet eventuella
andringar av dessa.

taking into account the guidance on
the methodologies and the temporal
and spatial resolution of the Steer-
ing Body of EMEP and the Execu-
tive Body.

2. The information to be reported in ac-
cordance with paragraph 1 (a) above shall
be in conformity with a decision regarding
format and content to be adopted by the
Parties at a session of the Executive Body.
The terms of this decision shall be reviewed
as necessary to identify any additional ele-
ments regarding the format or the content of
the information that is to be included in the
reports.

3. In good time before each annual ses-
sion of the Executive Body, EMEP shall
provide information on the long-range
transport and deposition of heavy metals.

Atrticle 8
Calculations

EMEP shall, using appropriate models
and measurements and in good time before
each annual session of the Executive Body,
provide to the Executive Body calculations
of transboundary fluxes and depositions of
heavy metals within the geographical scope
of EMEP. In areas outside the geographical
scope of EMEP, models appropriate to the
particular circumstances of Parties to the
Convention shall be used.

Article 9
Compliance

Compliance by each Party with its obliga-
tions under the present Protocol shall be re-
viewed regularly. The Implementation
Committee established by decision 1997/2
of the Executive Body as its fifteenth ses-
sion 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.
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Artikel 10

Parternas granskning vid verkstdllande
organets moten

1. Vid verkstillande organets méten skall
parterna, i enlighet med punkt 2 a artikel 10
i konventionen, granska dels de uppgifter
som parterna, EMEP och andra underord-
nade organ lamnat, dels rapporterna fran
den genomftrandekommitté som omnidmns
i artikel 9 i detta protokoll.

2. Vid verkstillande organets méten skall
parterna granska de framsteg som gjorts for
att uppfylla de skyldigheter som detta pro-
tokoll foreskriver.

3. Vid verkstillande organets méten skall
parterna underséka huruvida de skyldighe-
ter som detta protokoll foreskriver &r till-
rackliga och effektiva.

a) Vid dessa granskningar beaktas basta
tillgéngliga vetenskapliga information
om effekterna fran nedfall av tungme-
taller, bedomningar av teknisk utveck-
ling samt dndrade ekonomiska forhal-
landen.

b) I ljuset av forskning, utveckling,
Overvakning och samarbete inom ra-
men for detta protokoll, skall sadana
granskningar
i) utvdrdera de framsteg som gjorts

ndr det giller att uppna malet for
detta protokoll,

ii) utvdrdera om ytterligare minsk-
ning av utsldpp utéver de nivaer
som krévs enligt detta protokoll
garanterar en Yytterligare minsk-
ning av de skadliga verkningarna
pé milj6 och manniskors hélsa,

iii) Overviaga i vilken utstrackning det
finns en tillfredsstdllande grund
for anvidndning av en resultatbase-
rad metod.

¢) Procedurerna, metoderna och valet av

tidpunkt for sddana granskningar skall

specificeras av parterna pa ett mote i

verkstéllande organet.

4. Parterna ska, pd basis av slutsatserna
fran de granskningar som nédmns i punkt 3,
och snarast gorligt efter granskningens fér-
digstillande, utarbeta en arbetsplan med yt-
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Article 10

Reviews by the Parties at sessions of the
Executive Body

1. The Parties shall, at sessions of the Ex-
ecutive Body, pursuant to article 10, para-
graph 2 (a), of the Convention, review the
information supplied by the Parties, EMEP
and other subsidiary bodies and the reports
of the Implementation Committee referred
to in article 9 of the present Protocol.

2. The Parties shall, at sessions of the Ex-
ecutive Body, keep under review the pro-
gress made towards meeting the obligations
set out in the present Protocol.

3. The Parties shall, at sessions of the Ex-
ecutive Body, review the sufficiency and
effectiveness of the obligations set out in
the present Protocol.

(a)  Such reviews will take into account
the best available scientific infor-
mation on the effects of the deposi-
tion of heavy metals, assessments
of technological developments, and
changing economic conditions;

(b)  Such reviews will, in the light of
the research, development, monitor-
ing and cooperation undertaken un-
der the present Protocol:

(i) Evaluate progress towards
meeting the objective of the
present Protocol;

(i1)) Evaluate whether additional
emission reductions beyond
the levels required by this Pro-
tocol are warranted to reduce
further the adverse effects on
human health or the environ-
ment; and

(iii) Take into account the extent to
which a satisfactory basis ex-
ists for the application of an ef-
fects-based approach;

(c) The procedures, methods and timing
for such reviews shall be specified by
the Parties at a session of the Execu-
tive Body

4. The Parties shall, based on the conclu-
sion of the reviews referred to in paragraph
3 above and as soon as practicable after
completion of the review, develop a work
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terligare steg for att minska utsldpp i atmo-
sfaren av de tungmetaller som anges i bila-
gal.

Artikel 11
Bildggande av tvister

1. Om en tvist uppstar mellan tva eller fle-
ra parter rorande tolkningen eller tillamp-
ningen av detta protokoll, skall de berdrda
parterna soka bildgga tvisten genom for-
handlingar eller pa annat fredligt sitt efter
eget gottfinnande. Parterna i tvisten skall
underritta verkstillande organet om tvisten.

2. Nér en part som inte 4r en organisation
for regional, ekonomisk integration ratifice-
rar, godtar, godkinner eller ansluter sig till
detta protokoll, eller vid vilken tidpunkt
som helst ddrefter, kan denna part forklara i
ett skriftligt dokument som Sverlamnas till
depositarien att, vad giller alla tvister ro-
rande tolkningen eller tillimpningen av pro-
tokollet, parten ifraga erkénner en eller
bagge av foljande metoder for bildggande
av tvist, i forhallande till en part som godtar
samma forpliktelse, som i praktiken obliga-
torisk och utan sirskild 6verenskommelse:

a) Att tvisten hénskjuts till internatio-
nella domstolen.

b) Skiljedomsforfarande enligt forfa-
randen som skall antas av parterna
vid ett mote i verkstdllande organet,
sa snart som detta dr gorligt, i en bi-
laga om skiljedom.

En part som &r en organisation for regio-
nal ekonomisk integration kan avge en for-
klaring med liknande verkan i samband
med skiljedom enligt de fo6rfaranden som
anges ib.

3. En forklaring som avges enligt punkt 2
skall forbli i kraft tills den upphor enligt
sina villkor eller tills tre manader forflutit
efter det att skriftligt meddelande om dess
aterkallande har deponerats hos depositari-
en.
4. En ny forklaring, ett meddelande om
aterkallande eller en forklarings upphérande
skall inte pa nagot sitt paverka pagaende
forhandlingar vid internationella domstolen

plan on further steps to reduce emissions
into the atmosphere of the heavy metals
listed in annex I.

Article 11
Settlement of disputes

1. In the event of a dispute between any
two or more Parties concerning the interpre-
tation or application of the present Proto-
col, the Parties concerned shall seek a set-
tlement of the dispute through negotiation
or any other peaceful means of their own
choice. The parties to the dispute shall in-
form 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
regional economic integration organization
may declare in a written instrument submit-
ted to the Depositary that, in respect of any
dispute concerning the interpretation or ap-
plication 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 In-
ternational Court of Justice;

(b) Arbitration in accordance with pro-
cedures 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 in-
tegration organization may make a declara-
tion 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 accordance 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 revoca-
tion or the expiry of a declaration shall not
in any way affect proceedings pending be-
fore the International Court of Justice or the
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eller skiljedomstolen, savida inte parterna i
tvisten kommit 6verens om nagot annat.

5. Utom i det fall ddr parterna i en tvist
har godtagit samma metod for tvistens bi-
laggande enligt punkt 2, skall tvisten pa en-
dera partens begiran dverldmnas till forlik-
ning om tolv manader forflutit sedan en part
underrittat den andra parten om att en tvist
foreligger mellan dem, och de berérda par-
terna inte har kunnat bildgga tvisten med de
metoder som omndmns i punkt 1.

6. Vad avser punkt 5 skall en forliknings-
kommission upprittas. Kommissionen skall
bestd av medlemmar som parterna utsett
med lika ménga vardera eller, nédr parterna i
en forlikning delar samma intresse, av den
grupp som delar detta intresse, samt en ord-
forande som viljs gemensamt av de med-
lemmar som utsetts pa detta sitt. Kommis-
sionen skall avge ett utslag av rekommen-
derande karaktdr, som parterna skall over-
véiga i god tro.

Artikel 12
Bilagor

Bilagorna till detta protokoll skall inga
som en integrerad del av protokollet. Bila-
gorna III och VII &r av rekommenderande
karaktér.

Artikel 13
Andringar i protokollet

1. Varje part far foresla dndringar i detta
protokoll.

2. Forslag till dndringar skall skriftligen
tillstdllas kommissionens sekretariatschef,
som skall vidarebefordra dem till alla par-
ter. Parterna som mots i verkstéllande orga-
net skall diskutera de foreslagna dndringar-
na vid sitt ndsta mote, forutsatt att forslagen
har skickats ut av sekretariatschefen till par-
terna minst 90 dagar fére motet.

3. Andringar i detta protokoll och dess bi-
lagor I, II, IV, V och VI skall antas enhil-
ligt av de parter som ar nirvarande vid ett
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arbitral tribunal, unless the parties to the
dispute agree otherwise.

5. Except in a case where the parties to a
dispute have accepted the same means of
dispute settlement under paragraph 2, if af-
ter twelve months following notification by
one Party to another that a dispute exists be-
tween 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 concilia-
tion.

6. For the purpose of paragraph 5, a con-
ciliation commission shall be created. The
commission shall be composed of equal
numbers of members appointed by each
Party concerned or, where the Parties in
conciliation share the same interest, by the
group sharing that interest, and a chairman
chosen jointly by the members so ap-
pointed. The commission shall render a
recommendatory award, which the Parties
shall consider in good faith.

Article 12
Annexes

The annexes to the present Protocol shall
form an integral part of the Protocol. An-
nexes [l and VII are recommendatory in
character.

Article 13
Amendments to the Protocol

1. Any Party may propose amendments to
the present Protocol.

2. Proposed amendments shall be submit-
ted 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 circu-
lated by the Executive Secretary to the Par-
ties at least ninety days in advance.

3. Amendments to the present Protocol
and to annexes I, II, IV, V and VI shall be
adopted by consensus of the Parties present
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mote i verkstillande organet och skall trida
i kraft for de parter som har godtagit dem
den nittionde dagen efter den dag da tva
tredjedelar av parterna har deponerat sina
godkinnandeinstrument hos depositarien.
Andringar skall trdda i kraft for varje annan
part den nittionde dagen efter den dag da
parten deponerade sitt godkidnnandeinstru-
ment avseende dessa dndringar.

4. Andringar i bilagorna III och VII skall
antagas enhilligt av de parter som &r nérva-
rande vid ett mote i verkstdllande organet.
Nittio dagar fran den dag da kommissionens
sekretariatschef delgav alla parter &ndringen
skall #@ndringar i en sadan bilaga trida i
kraft for de parter som inte har lamnat ett
meddelande till depositarien i enlighet med
bestimmelserna i punkt 5, fOrutsatt att
minst sexton parter inte har ldmnat ett sa-
dant meddelande.

5. En part som inte kan godkédnna en dnd-
ring i bilaga III eller VII skall meddela de-
positarien skriftligt senast nittio dagar efter
meddelandet om att dndringen godtagits.
Depositarien skall utan drojsmal underrétta
samtliga parter om mottagandet av varje sa-
dant meddelande. En part kan nér som helst
ersitta sitt tidigare meddelande med ett
godkinnande, och nir ett godkénnandein-
strument har deponerats hos depositarien,
skall d@ndringar i en sadan bilaga trida i
kraft for den parten.

6. Vid forslag om &ndring av bilaga I, VI
eller VII genom tilligg av en tungmetall, en
produktkontrollatgird, en produkt eller en
produktgrupp till detta protokoll, skall

a) forslagsstéllaren forse verkstéllande
organet med den information som
specificeras i verkstillande organets
beslut nr 1998/1, samt i dndringar av
detta,

b) parterna utvdrdera forslaget i enlig-
het med de forfaranden som ldggs
fram i verkstdllande organets beslut
nr 1998/1, samt i dndringar av detta.

7. Alla beslut om édndring av verkstillande
organets beslut 1998/1 skall antas enhilligt
av de parter som #r nidrvarande vid ett mote

at a session of the Executive Body, and
shall enter into force for the Parties which
have accepted them on the ninetieth day af-
ter the date on which two thirds of the Par-
ties have deposited with the Depositary
their instruments 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 acceptance thereof.

4. Amendments to annexes III 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 para-
graph 5 below, provided that at least sixteen
Parties have not submitted such a notifica-
tion.

5. Any Party that is unable to approve an
amendment to annex III or VII shall so no-
tify 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 effec-
tive for that Party.

6. In the case of a proposal to amend an-
nex I, VI or VII by adding a heavy metal, a
product control measure or a product or
product group to the present Protocol:

(a) The proposer shall provide the Ex-
ecutive Body with the information
specified in Executive Body deci-
sion 1998/1, including any amend-
ments thereto; and

(b) The Parties shall evaluate the pro-
posal in accordance with the proce-
dures set forth in Executive Body
decision 1998/1, including any
amendments thereto.

7. Any decision to amend Executive Body

decision 1998/1 shall be taken by consensus
of the Parties meeting within the Executive
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i verkstillande organet och skall trida i
kraft sextio dagar efter dagen for antagan-
det.

Artikel 14
Undertecknande

1. Detta protokoll skall vara Sppet for un-
dertecknande i Arhus (Danmark) fran den
24 till 25 juni 1998, och dérefter i Forenta
nationernas hogkvarter i New York till och
med den 21 december 1998 for stater som
ar medlemmar av kommissionen liksom for
stater med konsultativ status i kommissio-
nen enligt punkt 8 i ekonomiska och sociala
radets resolution 36 (IV) den 28 mars 1947
och for organisationer for regional ekono-
misk integration, upprittade av suveridna
stater som dr medlemmar av kommissionen,
som dr behoriga att férhandla, inga och till-
lampa internationella avtal i fragor som om-
fattas av protokollet, forutsatt att de berdrda
staterna och organisationerna #r parter i
konventionen.

2. I fragor inom deras behdrighet skall sa-
dana organisationer for regional ekonomisk
integration sjdlvstdndigt utdva de réttigheter
och uppfylla de skyldigheter som detta pro-
tokoll tillskriver deras medlemsstater. I sa-
dana fall skall dessa organisationers med-
lemsstater inte ha rétt att utéva sadana rét-
tigheter var och en for sig.

Artikel 15

Ratifikation, godtagande, godkdnnande och
anslutning

1. Detta protokoll skall ratificeras, godtas
eller godkédnnas av signatérerna.

2. Detta protokoll skall vara ppet for an-
slutning fran och med den 21 december
1998 av de stater och organisationer som
uppfyller kraven i artikel 14, punkt 1.

Body and shall take effect sixty days after
the date of adoption.

Article 14
Signature

1. The present Protocol shall be open for
signature at Aarhus (Denmark) from 24 to
25 June 1998, then at United Nations Head-
quarters in New York until 21 December
1998 by States members of the Commission
as well as States having consultative status
with the Commission pursuant to paragraph
8 of Economic and Social Council resolu-
tion 36 (IV) of 28 March 1947, and by re-
gional 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 organi-
zations shall, on their own behalf, exercise
the rights and fulfil the responsibilities
which the present Protocol attributes to
their member States. In such cases, the
member States of these organizations shall
not be entitled to exercise such rights indi-
vidually.

Article 15

Ratification, acceptance, approval
and accession

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

2. The present Protocol shall be open for
accession as from 21 December 1998 by the
States and organizations that meet the re-
quirements of article 14, paragraph 1.

865
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Artikel 16
Depositarie

Ratifikations-, antagande-, godkdnnande-,
eller anslutningsinstrument skall deponeras
hos Forenta nationernas generalsekreterare,
som skall fungera som depositarie.

Artikel 17
Ikrafitrddande

1. Detta protokoll trader i kraft den nitti-
onde dagen efter den dag da det sextonde
ratifikations-, godtagande-, godkén-nande-
eller anslutningsinstrumentet deponerats
hos depositarien.

2. For varje stat eller organisation som
avses i artikel 14, punkt 1, som ratificerar,
godtar eller godkédnner detta protokoll eller
ansluter sig till det efter deponering av det
sextonde ratifikations-, godtagande-, god-
kdnnande- eller anslutningsinstrumentet,
trider protokollet i kraft den nittionde da-
gen efter den dag d& denna part deponerade
sitt ratifikations-, godtagande-, godkdnnan-
de- eller anslutningsinstrument.

Artikel 18
Frantrdde

Nér som helst fem ar efter den dag da det-
ta protokoll har trétt i kraft for en part far
den parten frantrida protokollet genom
skriftlig notifikation till depositarien. Varje
sadant frantrade skall tréda i kraft den nitti-
onde dagen efter den dag da depositarien
mottog notifikationen om frantréde, eller pa
senare dag som kan anges i notifikationen.

Artikel 19
Originaltexter

Originalet till detta protokoll, vars eng-
elska, franska och ryska texter ar lika gilti-

Article 16
Depositary

The instruments of ratification, accep-
tance, approval or accession shall be depos-
ited with the Secretary-General of the
United Nations, who will perform the func-
tions of Depositary.

Article 17
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 acces-
sion has been deposited with the Deposi-
tary.

2. For each State and organization re-
ferred to in article 14, paragraph 1, which
ratifies, accepts or approves the present
Protocol or accedes thereto after the deposit
of the sixteenth instrument of ratification,
acceptance, approval or accession, the Pro-
tocol shall enter into force on the ninetieth
day following the date of deposit by such
Party of its instrument of ratification, ac-
ceptance, approval or accession.

Article 18
Withdrawal

At any time after five years from the date
on which the present Protocol has come in-
to force with respect to a Party, that Party
may withdraw from it by giving written no-
tification to the Depositary. Any such with-
drawal shall take effect on the ninetieth day
following the date of its receipt by the De-
positary, or on such later date as may be
specified in the notification of the with-
drawal.

Article 19
Authentic texts

The original of the present Protocol, of
which the English, French and Russian
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ga, skall deponeras hos Forenta nationernas
generalsekreterare.

TILL BEVIS HARPA har undertecknade
befullmiktigade undertecknat detta proto-
koll.

Utfirdat i Arhus (Danmark) den 24 juni
1998 (tjugofjarde juni nittonhundranittioat-
ta).

texts are equally authentic, shall be depos-
ited with the Secretary-General of the
United Nations.

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

DONE at Aarhus (Denmark), this twenty-
fourth day of June, one thousand nine hun-
dred and ninetyeight.
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868
BILAGA I
Tungmetaller som hiinvisas till i artikel 3, punkt 1, och referensaret for skyldigheten
Tungmetall Referensar
Kadmium (Cd) 1990, eller nagot av aren 1985 till 1995 enligt specifikation av en part
vid ratifikation, godtagande, godkdnnande eller anslutning
1990, eller nagot av aren 1985 till 1995 enligt specifikation av en part

Bly (Pb)

vid ratifikation, godtagande, godkédnnande eller anslutning
Kvicksilver (Hg) 1990, eller nagot av aren 1985 till 1995 enligt specifikation av en part
vid ratifikation, godtagande, godkédnnande eller anslutning
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ANNEX I

Heavy metals referred to in article 3, Paragraph 1, and the reference

year for the obligation

Reference year

Heavy metal
Cadmium (Cd) 1990; or an alternative year from 1985 to 1995 inclusive, specified by a
Party upon ratification, acceptance, approval or accession.
Lead (Pb) 1990; or an alternative year from 1985 to 1995 inclusive, specified by a
Party upon ratification, acceptance, approval or accession.
Mercury (Hg) 1990; or an alternative year from 1985 to 1995 inclusive, specified by a

Party upon ratification, acceptance, approval or accession.
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BILAGA 11

Kategorier for stationiira anliggningar

[. INLEDNING

Denna bilaga omfattar inte anldggningar eller delar av anldggningar for forskning, ut-
veckling och provning av nya produkter och processer.

De troskelvarden som anges nedan avser i regel produktionskapacitet eller produktion.
Om en operator utfor flera aktiviteter som faller under samma underrubrik vid samma
anldggning eller pa samma plats, riknas kapaciteten for sddana aktiviteter samman.

1. LISTA OVER KATEGORIER

Kategori Beskrivning av kategorier

Forbranningsanldggningar med nettoberdknad varmetillforsel som Gverstiger 50
MW

Metallmalmanldggningar (inklusive metallsulfidmalm) eller anlidggningar for
sligrostning eller sintring med en kapacitet som Sverstiger 150 ton sinter per dag
for jarnmalm eller slig, och 30 ton sinter per dag for rostning av koppar, bly eller
zink samt all behandling av guld- och kvicksilvermalm

Anlédggningar for tackjdrns- eller staltillverkning (primér- eller sekundarsmélt-
ning, inklusive elektriska ljusbagsugnar) inklusive stringgjutning, med en kapa-
citet som Gverstiger 2,5 ton per timme

Jarnmetallgjuterier med en produktionskapacitet som &verstiger 20 ton per dag

Anlaggningar for tillverkning av koppar, bly och zink fran malm, slig eller retur-
ravara genom metallurgiska processer med en kapacitet som Overstiger 30 ton
metall per dag for primdranlaggningar och 15 ton metall per dag fér sekundédran-
laggningar och for all primérproduktion av kvicksilver

Anlédggningar for sméltning (rening, gjutning etc.) inklusive legering av koppar,
bly, zink och éatervunna produkter, med en smiltkapacitet som Gverstiger 4 ton
per dag for bly och 20 ton per dag for koppar och zink

Anlaggningar for tillverkning av cementklinker i roterugnar, med en produk-
tionskapacitet som Sverstiger 500 ton per dag eller i andra ugnar med en produk-
tionskapacitet som 6verstiger 50 ton per dag

Anlédggningar for tillverkning av glas dér bly anvénds i processen, med en smélt-
kapacitet som dverstiger 20 ton per dag

Anlédggningar for kloralkali-tillverkning genom elektrolys med hjélp av kvicksil-
vermetoden

10

Forbranningsanldggningar for farligt eller medicinskt avfall, med en kapacitet
som Overstiger 1 ton per timme eller for samforbrinning av farligt eller medi-
cinskt avfall som specificerats i enlighet med nationell lagstiftning

11

Forbranningsanldggningar for kommunalt avfall, med en kapacitet som Oversti-
ger 3 ton per timme eller for samforbranning av farligt eller kommunalt avfall
som specificerats i enlighet med nationell lagstiftning
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ANNEX II

Stationary source categories

[. INTRODUCTION

1. Installations or parts of installations for research, development and the testing of new
products and processes are not covered by this annex.

2. The threshold values given below generally refer to production capacities or output.
Where one operator carries out several activities falling under the same subheading at
the same installation or the same site, the capacities of such activities are added together.

II. LIST OF CATEGORIES

Category

Description of the category

1

Combustion installations with a net rated thermal input exceeding 50 MW

2

Metal ore (including sulphide ore) or concentrate roasting or sintering installa-
tions with a capacity exceeding 150 tonnes of sinter per day for ferrous ore or
concentrate, and 30 tonnes of sinter per day for the roasting of copper, lead or
zinc, or any gold and mercury ore treatment.

Installations for the production of pig-iron or steel (primary or secondary fusion,
including electric arc furnaces) including continuous casting, with a capacity ex-
ceeding 2.5 tonnes per hour.

Ferrous metal foundries with a production capacity exceeding 20 tonnes per day.

Installations for the production of copper, lead and zinc from ore, concentrates or
secondary raw materials by metallurgical processes with a capacity exceeding 30
tonnes of metal per day for primary installations and 15 tonnes of metal per day
for secondary installations, or for any primary production of mercury.

Installations for the smelting (refining, foundry casting, etc.), including the alloy-
ing, of copper, lead and zinc, including recovered products, with a melting capac-
ity exceeding 4 tonnes per day for lead or 20 tonnes per day for copper and zinc.

Installations for the production of cement clinker in rotary kilns with a produc-
tion capacity exceeding 500 tonnes per day or in other furnaces with a production
capacity exceeding 50 tonnes per day.

Installations for the manufacture of glass using lead in the process with a melting
capacity exceeding 20 tonnes per day.

Installations for chlor-alkali production by electrolysis using the mercury cell
process.

10

Installations for the incineration of hazardous or medical waste with a capacity
exceeding | tonne per hour, or for the co-incineration of hazardous or medical
waste specified in accordance with national legislation.

11

Installations for the incineration of municipal waste with a capacity exceeding 3
tonnes per hour, or for the co-incineration of municipal waste specified in accor-
dance with national legislation.
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BILAGA III

Biista tillgfingliga teknik for kontroll av utsléipp av tungmetaller och deras féreningar fran
de kategorier anliiggningar som anges i bilaga 11

I. INLEDNING

1. Syftet med denna bilaga &r att forse parterna med riktlinjer for identifiering av bésta till-
gingliga teknik for stationéra anldggningar, for att parterna skall kunna uppfylla sina skyldig-
heter enligt detta protokoll.

2. Med “bésta tillgdngliga teknik” (Best available technique — BAT) menas de effektivaste
och mest avancerade utvecklingsnivaerna vad géller aktiviteter och motsvarande driftsmetoder
som representerar praktiskt 1dmplig teknik som kan ligga till grund for utsldppsgransvirden
som faststillts for att forebygga och, nir detta inte 4&r mojligt, allmént minska utsldppen och
deras paverkan pa miljon som helhet:

— Begreppet “teknik” inkluderar bade den teknologi som anvénds och det sétt pa vilket
anldggningen ar konstruerad och byggd samt hur den underhélls, drivs och tas ur
bruk.

— Med tillgénglig” teknik avses teknik som utarbetats sa att den kan anvéndas inom
den aktuella branschen, under ekonomiskt och tekniskt genomforbara férhallanden,
med beaktande av kostnader och fordelar, oavsett om denna teknik anvénds eller har
tagits fram inom den aktuella partens territorium eller ej, s linge den é&r tillgénglig
for operat6ren i rimlig utstrackning.

— ”Bdésta” avser mest effektiv for att uppna en allmint hog niva pa skyddet av miljon
som helhet.

Vid faststéllande av bésta tillgidngliga teknik bor nedanstaende faktorer sirskilt beaktas, all-
mént och i specialfall, liksom sannolika kostnader och fordelar till f6ljd av en atgird samt
principerna avseende forsiktighetsmatt och forebyggande atgirder:

— Anvindning av lagavfallsteknologi.

— Anvindning av mindre farliga substanser.

— Framjande av atervinning och ateranviandning av substanser som genereras och an-
vinds i processen, och av avfall.

— Jamforbara processer, hjdlpmedel eller driftsmetoder som med framgang provats in-
dustriellt.

— Tekniska framgéngar och nya vetenskapliga insikter och forstaelse.

— De berorda utsldppens beskaffenhet, effekter och omfattning.

— Datum f6r igangkoérning av nya eller befintliga anléggningar.

— Tiden som behdvs for att infora bésta tillgdngliga teknik.

— Forbrukning av och beskaffenhet hos ramaterial (inklusive vatten) som anvinds i
processen, och dess energiutbyte.

— Behovet av att forebygga eller minimera utsldppens paverkan som helhet pa miljon
samt riskerna for miljon.

— Behovet av att férebygga olyckor och av att minimera olyckors konsekvenser for mil-
jon.

Syftet med begreppet bista tillgéngliga teknik &r inte att foreskriva nagon sérskild teknik el-
ler teknologi, men att beakta den berérda anldggningens egenskaper, dess geografiska placer-
ing och de lokala miljoforhallandena.

3. Information betrdffande atgérder for kontroll av utsldpp och kostnader baseras pa officiel-
la dokument fran verkstéllande organet och dess underordnade organ, sérskilt dokument som
mottagits och granskats av arbetsgruppen for tungmetallutsldapp och férberedelsegruppen for
tungmetaller.

Dessutom har annan internationell information om bésta tillgédngliga teknik tagits i beaktan-
de (t.ex. Europeiska gemenskapens tekniska anteckningar om BAT, PARCOM:s rekommen-
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dationer om BAT samt information direkt fran experter).

4. Erfarenheterna fran nya produkter och anldggningar som har processteknik for lagutslapp,
liksom fran anpassning av befintliga anldggningar, 6kar stadigt. Darfér maste denna bilaga re-
gelbundet omarbetas och éndras.

5. I bilagan anges ett antal kontrollatgdrder som omfattar ett urval av kostnader och verk-
ningsgrader. Valet av atgirder i varje specifikt fall beror pa, och kan begrinsas av, ett antal
faktorer som t.ex. ekonomiska forhallanden, teknisk infrastruktur, befintliga anordningar for
utsléppskontroll, sikerhet, energiférbrukning och om det &r en ny eller befintlig anléggning.

6. Denna bilaga omfattar utslédpp av kadmium, bly och kvicksilver och deras foreningar i fast
(partikelbunden) form och/eller i gasform. Har tas vanligen inte bildandet av dessa foreningar
i beaktande. Icke desto mindre har hiansyn tagits till effektiviteten hos anordningar f6r ut-
slédppskontroll med avseende pa tungmetallens fysiska egenskaper, sérskilt for kvicksilver.

7. De utsldppsvirden som uttrycks med mg/m3 avser standardtillstand (volym vid 273,15 K,
101,3 kPa, torr gas) utan korrigering av syreinnehéllet om inget annat anges, och berdknas i
enlighet med utkast frain CEN (Comité européen de normalisation) och i vissa fall nationell
provtagnings-och dvervakningsteknik.

II. ALLMANT FOREKOMMANDE ALTERNATIV FOR KONTROLL AV UTSLAPP AV
TUNGMETALLER OCH DERAS FORENINGAR

8. Det finns méinga metoder for kontroll och férebyggande av tungmetallutslipp. Atgérder
for minskade utslépp fokuseras pé efteranpassningsteknik och processmodifieringar (inklusive
underhall och driftskontroll). Nedanstaende atgirder, vilka kan utféras beroende pa de teknis-
ka och ekonomiska omsténdigheterna, finns tillgingliga:

a) Tillimpning av processtekniker for lagutslapp, sirskilt i nya anldggningar.

b) Utsldppsrening (sekundiratgirder for utslippsbegrinsning) med filter, skrubber, adsor-
berare etc.

c) Byte eller beredning av ramaterial, brinslen och/eller andra tillférda material (t.ex. an-
vianda ramaterial med lag halt av tungmetall).

d) De bista hanteringsmetoderna sdsom god hushéallning, férebyggande underhallspro-
gram eller primératgirder som t.ex. inneslutning av stoftalstrande enheter.

e) Lamplig miljohanteringsteknik for anvindning och slutforvaring av vissa produkter
som innehéller Cd, Pb, och/eller Hg.

9. Det dr nodvindigt att dvervaka procedurer for utslappsbegransning for att garantera att
kontrollatgérder och metoder genomfors korrekt och ger en effektiv minskning av utslédppen.
Overvakning av procedurer for utslédppsbegransning skall omfatta foljande:

a) Utarbeta en forteckning 6ver de utslédppsbegrinsande atgiarder som anges ovan och som
redan utforts.

b) Jamfora den faktiska minskningen av utslapp av Cd, Pb och Hg med malen i detta pro-
tokoll.

¢) Med hjilp av lamplig teknik karaktérisera kvantifierade utslapp av Cd, Pb och Hg fran
relevanta killor.

d) Tillsynsmyndigheter som regelbundet granskar de utsldppsbegréinsande atgirderna for
att garantera deras fortsatta effektivitet.

10. Utsldppsbegriansande atgérder skall vara kostnadseffektiva. Kostnadseffektivitet kan
grundas pa totalkostnaderna per ar per reduceringsenhet (inklusive kapital- och driftskostna-
der). Kostnaderna f6r minskade utsldapp bor dven beaktas med hénsyn till hela processen.

III. KONTROLLTEKNIK

11. De storsta kategorierna nir det giller tillgéngliga tekniska I6sningar for kontroll av ut-
slappsbegransning av Cd, Pb och Hg dr primératgiarder som t.ex. byte av ramaterial och/eller
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brinsle och processteknik for lagutslépp, och sekundératgérder som t.ex. kontroll av flyktiga
utslépp och utsldppsrening. I kapitel IV specificeras sektorspecifika tekniska 16sningar.

12. Data om effektivitet erhalls fran driftserfarenhet och anses aterspegla dugligheten for be-
fintliga anldggningar. Den allménna effektiviteten betrdffande minskning av utslépp av rokga-
ser och flyktiga &mnen beror i stor utstrackning pa evakueringsprestanda for gas- och stoftav-
skiljare (t.ex. avsugningsképor). En infangnings/avskiljningseffektivitet pa 6ver 99 % har pa-
visats. Erfarenheten visar att kontrollatgérder kan minska totalutsldppen med 90 % eller mer i
sdrskilda fall.

13. I fallet med partikelbundna utslédpp av Cd, Pb och Hg kan metallerna infangas med an-
ordningar for stoftavskiljning. I tabell 1 anges typiska stoftkoncentrationer efter gasrening
med utvalda tekniska 16sningar. De flesta av dessa atgérder har tillimpats dver flera sektorer. I
tabell 2 finns en Oversikt 6ver ldgsta forvintade prestanda vad géller utvalda tekniska 16sning-
ar for infangande av gasformigt kvicksilver. Tillimpningen av dessa atgérder beror pa de spe-
cifika processerna och dr mest relevant om det 4r en hog koncentration av kvicksilver i rokga-
serna.

Tabell 1: Prestanda for anordningar for stoftavskiljning uttryckt som genomsnittlig stoft-
koncentration per timme

Stoftkoncentrationer efter
rening (mg/m’)
Textila sparrfilter <10
Textila sparrfilter, membrantyp <1
Torra elektrofilter <50
Vata elektrofilter <50
Hogeffektiva skrubbers <50

Ann.: Medium- och lagtrycksskrubbers och cyklonseparatorer 4r normalt mindre effektiva
for stoftavskiljning.

Tabell 2: Légsta forvintade prestanda for kvicksilverseparatorer uttryckt som genomsnittlig
stoftkoncentration per timme

Innehall av kvicksilver efter rening (mg/m®)
Selenfilter <0,01
Selenskrubber <0,2
Kolfilter <0,01
Kolinsprutning + stoftavskiljare <0,05
Odda Norzink-kloridprocessen <0,1
Blysulfidprocessen <0,05
Bolkemprocessen (Tiosulfat) <0,1

14. Man bor vara noggrann med att sikerstélla att dessa kontrolltekniker inte skapar andra
miljoproblem. En sirskild process bor inte viljas pa grund av dess laga virden for utslapp i
luften om detta forvirrar den totala miljopaverkan fran utslédpp av tungmetaller, t.ex. beroende
pa okad fororening av vatten genom vitskeformiga utslipp. Aven hanteringen av insamlat
stoft vid forbattrad gasrening maste tas i beaktande. En negativ miljopaverkan fran hantering-
en av sadant avfall reducerar vinsten fran minskad stoftméngd och minskade utslépp i luften
fran processen.

15. Utsldappsbegrinsande atgirder kan fokuseras pa processtekniska I6sningar likvél som pa
utsléppsrening. Dessa tva &r inte oberoende av varandra. Valet av en specifik process kan ute-
sluta vissa metoder for gasrening.
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16. Valet av kontrollteknik beror p& parametrar som t.ex. koncentration av och/eller bildan-
de av fororeningar i ragasen, gasens flodesmingd och temperatur etc. Foljaktligen kan an-
vindningsomradena Gverlappa varandra. | sa fall maste den ldmpligaste tekniken viljas i en-
lighet med omsténdigheterna i det specifika fallet.

17. Nedan beskrivs lampliga atgédrder for att minska rékgasutsldpp inom olika sektorer.
Flyktiga utslipp maste beaktas. Kontroll av stoftutsldpp i samband med tomning, hantering
och lagring av ramaterial eller biprodukter, &ven om det inte &r relevant for langvéga sprid-
ning, kan vara viktigt for den lokala miljon. Utsldppen kan minskas genom att dessa aktiviteter
flyttas till helt slutna byggnader som kan utrustas med ventilation och stoftavskiljare, vatav-
skiljare eller andra lampliga kontrollanordningar. Vid materiallagring utomhus bor materialet
skyddas mot véder och vind. Lageromraden och -kérbanor bor hallas rena.

18. De siffror for investeringar och kostnader som visas i tabellerna kommer fran olika kél-
lor och dr mycket fallspecifika. De uttrycks i US-dollar enligt 1990 ars vérde (1 US-dollar
[1990] = 0,8 ecu [1990]). De beror pé faktorer som t.ex. anldggningskapacitet, verkningsgra-
den hos reningen, ragaskoncentration, typ av teknik och val av nya anldggningar i motsats till
anpassning av befintliga.

IV. SEKTORER

19. Detta kapitel innehéaller en tabell per relevant sektor med de storsta utsldppskéllorna,
kontrollatgirder baserade pa bista tillgangliga teknik och deras specifika reduceringsverk-
ningsgrad samt tillhérande kostnader nir de finns tillgdngliga. Reduceringsverkningsgraden
avser direkta utsldapp av rokgaser om inget annat anges i tabellerna.

Forbranning av fossila brénslen i allménnyttiga och industriella pannor (bilaga 11, kategori 1)

20. Forbranningen av kol i allmédnnyttiga och industriella pannor &r en huvudkilla till antro-
pogena kvicksilverutslapp. Halten av tungmetaller dr normalt flera ganger storre i kol 4n i olja
eller naturgas.

21. Forbattrad verkningsgrad for energiomvandling och energibesparingar kommer att resul-
tera i minskade tungmetallutslédpp beroende pa minskat behov av brénsle. Férbranning av na-
turgas eller alternativa brianslen med laga halter tungmetall i stéllet for kol resulterar ocksé i en
signifikant minskning av utsldapp av t.ex. kvicksilver. Gaskombikraftverkteknik ar en ny tek-
nik med resurser for lagutslépp.

22. Forutom kvicksilver sldpps tungmetaller ut i fast form tillsammans med partiklar av
flygaska. Olika tekniker for kolforbranning uppvisar alstring av flygaska i varierande omfatt-
ning. Méngden flygaska &r 20—40 % vid anvéndning av rostférbranningspannor, 15 % vid for-
brianning pa fluidiserad badd, 70-100 % vid anvindning av &ngpanna (torr) (férbrinning av
pulvriserat kol). Man har konstaterat att tungmetallhalten dr hégre i sma partiklar av flygaska.

23. Rening, t.ex. "tvittning” eller “biobehandling” av kol minskar tungmetallinnehallet som
ar knutet till oorganiskt material i kolet. Graden av avldgsnade tungmetaller varierar emeller-
tid kraftigt med denna teknik.

24. Mer dn 99.5 % stoft kan avlidgsnas med hjilp av elektrostatisk stoftavskiljning (Electro-
static precipitation ESP) eller textila spérrfilter (Fabric filter FF) vilka kan uppné stoftkoncent-
rationer pa cirka 20 mg/m3 i manga fall. Férutom vad giller kvicksilver kan tungmetallutslapp
minskas med atminstone 90-99 %. Den ldgre siffran anger de mer léttflyktiga &mnena. Lag
filtertemperatur bidrar till att reducera halten av gasformigt kvicksilver i utsldppsgaserna.

25. Aven tillimpning av tekniska 16sningar for att minska utsldpp av kvéveoxider, svaveldi-
oxid samt stoft fran forbranningsgasen kan avldgsna tungmetaller. Potentiell 6verforing till
andra media bor undvikas genom ldmplig behandling av avloppsvattnet.

26. Med ovan niamnda tekniska 16sningar varierar effektiviteten vid avldgsnande av kvick-
silver kraftigt fran anldggning till anldggning, vilket kan ses i tabell 3. Forskning pagar for att
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utveckla tekniska 16sningar for avldgsnande av kvicksilver, men bista tillgédngliga teknik for
detta specifika andamal kommer att identifieras forst nédr sidana tekniska I6sningar blir indust-
riellt tillgédngliga.

Tabell 3: Kontrollatgdrder, reduceringsverkningsgrad och kostnader for utsldpp vid for-
brdnning av fossila brinslen

Utsldppskiilla Kontrollatgéird(er) Reduceringsverkningsgrad Kostnad for utslipps-
(%) begriinsande atgird
Forbranning av | Omstillning fran eld- | Cd och Pb: 100 Hg: | Mycket fallspecifika
eldningsolja ningsolja till gas 70-80
Forbranning av | Omstillning fran kol till | Stoft: 70-100 Mycket fallspecifika
kol brinslen med ldgre ut-
sldpp av tungmetaller
ESP (kalla sidan) Cd och Pb: > 90 Speciella 1nvester1ngar
Hg: 1040 5-10 USD/m’ utslépps-
gas per timme (> 200 000
m’/h)
Avsvavling av vat rok- | Cd och Pb: > 90
gas (FGD) (a) Hg: 1090 (b)
Textila filter (FF) Cd: > 95 Pb: > 99 Hg: | Speciella 1nvester1ngar
10-60 8—15 USD/m’ utslipps-
gas per timme (> 200 000
m’/h)

(a) Effektiviteten vid avldgsnande av kvicksilver okar i proportion till méngden joniskt
kvicksilver. Anldggningar for selektiv katalytisk reduktion (SCR) framjar bildning av Hg(II).

(b) Detta avser huvudsakligen minskning av SO,. Minskningen av utslépp av tungmetaller
ir en positiv bieffekt. (Speciell investering, 60—250 USD/kWel.)

Primér jdrn- och stalindustri (bilaga 1, kategori 2)

27. 1 detta avsnitt behandlas utsldpp fran sinterverk, pelletanliggningar, masugnar och stal-
verk med LD-ugnar. Utsldpp av Cd, Pb och Hg sker i samband med partikuléra utsldpp. Hal-
ten av dessa tungmetaller i stoftutsléppet beror pa sammanséttningen av rdmaterialet och vilka
typer av legeringsmetaller som tillsitts i stéltillverkningen. De viktigaste utsldppsbegrinsande
atgirderna sammanfattas i tabell 4. Textila spérrfilter bor anvéndas Gverallt déar sa dr mojligt.
Dir detta inte &r mojligt kan elektrostatiska stoftavskiljare och/eller hogeffektiva skrubber-
metoder anvéndas.

28. Nér basta tillgdngliga teknik anvinds inom primér jérn- och stalindustri kan det totala
stoftutsldppet som dr direkt relaterat till processen minskas till féljande nivaer:

Sinterverk 40-120 g/Mg
Pelletanldggningar 40 g/Mg
Masugnar 35-50 g/Mg
LD-ugnar 35-70 g/Mg.

29. Rékgasrening med textila spirrfilter minskar stoftinnehallet till mindre &n 20 mg/m’,
medan man med elektrostatlska avskiljare (elektrofilter) och skrubbrar kan minska stoftinne-
hallet till 50 mg/m’ (medelvirde beriknat per timme).

I manga tillimpningar med textila spérrfilter inom primér jarn- och stalindustri kan man
dock uppna avsevart ldgre vérden.
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Tabell 4: Utsldppskdllor, kontrollatgdrder, reduceringsverkningsgrad och atgdrdskostnader
inom primdr jdrn- och stalindustri

Utsldppskiilla Kontrollatgird(er) Reduceringsverknings- | Kostnad for utslapps-
grad (%) begriinsande atgird
(total kostnad i USD)

Sinterverk Utsladppsoptimerad sintring ca. 50 —

Skrubbrar och elektrofilter >90 —

Textila sparrfilter >99 —
Pelletanldggningar | Elektrofilter + kalkstensreak- >99 —

tor + textila sparrfilter

Skrubbrar > 95 —
Masugnar Textila  spérrfilter/elektro- >99 Elektrofilter: 0,24—
Rening av mas- filter 1/Mg tackjdrn
ugnsgas Vatskrubbrar >99 —

Vata elektrofilter >99 —
LD-ugnar Primér stoftfiltrering: vatav- >99 Torra elektrofilter:

skiljare/elektrofilter/textila 2,25/Mg stal

sparrfilter

Sekundir stoftfiltrering: torra >97 Textila spérrfilter:

elektrofilter/textila sparrfilter 0,26/Mg stal
Flyktiga utsldapp | Overtdckta  transportband, 80—99 —

kapor, vitning av lagrade ra-

varor, vagrengoring

30. Tekniska l6sningar for direkt reducering och smiltning ar under utveckling och kommer
att kunna minska behovet av sinterverk och masugnar i framtiden. Mgjligheten att anvianda
dessa tekniska 16sningar dr beroende av malmkvaliteten och kréver att slutprodukten bearbetas
i en elektrisk bagugn, for vilken tillrickliga utsldppsbegrinsande atgidrder maste vidtas.

Sekundar jarn- och staltillverkning (bilaga II, kategori 3)

31. Det dr av storsta vikt att alla utsldpp uppsamlas effektivt. Detta kan dstadkommas med
hjilp av kapsling eller flyttbara huvar, eller genom evakuering av hela byggnaden. De upp-
samlade utsldppen méste renas. For alla stoftutsldppande processer inom den sekundéra jérn-
och stalindustrin riknas stoftuppsamling i textila sparrfilter, som reducerar stoftinnehallet till
mindre #n 20 mg/m’, som bista tillgéingliga teknik. Nir bsta tillgéingliga teknik anvinds #ven
for att begrdnsa flyktiga utsldpp kommer det specifika stoftutsldppet (inklusive flyktiga ut-
slapp som ar direkt relaterade till processen) inte att 6verstiga 0,1 till 0,35 kg/Mg stal. Det
finns manga exempel pa stoftkoncentrationer under 10 mg/m3 i renad gas nér textila sparrfil-
ter anvinds. Det specifika stoftutsldppet i sadana fall ligger normalt under 0,1 kg/Mg.

32. Tva olika typer av ugnar anvéinds for sméltning av skrot: martinugnar och elektriska
bagugnar, varav martinugnar dr pa vag att avvecklas.

33. Halten av de aktuella tungmetallerna i stoftutsléppet beror pa sammansittningen av det
jérn- och stalskrot som anvands samt pa vilka typer av legeringsmetaller som tillsétts i staltill-
verkningen. Métningar av utslidpp fran elektriska bagugnar har visat att 95 % av kvicksilverut-
sldppen och 25 % av kadmiumutsldppen sker i angform. De viktigaste utsléppsbegransande
atgirderna sammanfattas i tabell 5.
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Tabell 5: Utsldappskdllor, kontrollatgdrder, reduceringsverkningsgrad och atgdrdskostnader
inom sekunddr jdrn- och stalindustri

Utslédppskilla Kontrollatgird(er) Reduceringsverkningsgrad Kostnad for utsldpps-
(%) begriinsande atgird
(total kostnad i USD)
Elektisk bagugn | Elektrofilter >99 —
Textila sparrfilter >99.5 Textila sparrfilter:
24/Mg stal

Jarngjuterier (bilaga 11, kategori 4)

34. Det dr av storsta vikt att alla utslapp uppsamlas effektivt. Detta kan dstadkommas med
hjilp av kapsling eller flyttbara huvar, eller genom evakuering av hela byggnaden. De upp-
samlade utsldppen maéste renas. I jarngjuterier anvénds kupolugnar och induktionsugnar. Di-
rekta partikelutslapp och gasformiga tungmetallutslapp sker speciellt under sméltningsproces-
sen, och ibland i mindre utstrickning under gjutningsprocessen. Flyktiga utsldapp sker vid ra-
materialhantering, sméltning, gjutning och rensning. De viktigaste utsldppsbegrinsande atgér-
derna sammanfattas i tabell 6, tillsammans med nabara reduceringsverkningsgrader samt kost-
nader, nir dessa uppgifter varit tillgingliga. Dessa atgérder kan minska stoftkoncentrationen
till 20 mg/m’ eller ligre.

Tabell 6: Utsldappskdllor, kontrollatgdrder, reduceringsverkningsgrad och atgdrdskostnader
inom jdrngjuteribranschen

Utslédppskilla Kontrollatgird(er) Reduceringsverk- | Kostnad for utslipps-
ningsgrad (%) begriinsande atgird
(total kostnad i USD)
Elektrisk bagugn Elektrofilter >99 —
Textila sparrfilter >99.5 Textila sparrfilter:
24/Mg jarn
Induktionsugn Textila spéarrfilter/torr absorp- >99 —
tion + textila sparrfilter
Kallblasterkupolugn | Utsug under inmatningen: >98 —
Textila sparrfilter
Utsug i kupoltoppen:
Textila spérrfilter + forfiltre- >97 8-12/Mg jarn
ring av stoft
Textila spérrfilter + kemisk >99 45/Mg jarn
adsorption
Varmblisterkupol- | Textila spérrfilter + forfiltre- >99 23/Mg jéarn
ugn ring av stoft
Vétskrubber med roterande >99 —
hjul/venturi-skrubber

35. Inom jarngjuteribranschen finns en stor méngd olika anldggningar. For befintliga mindre
anlidggningar kan det visa sig att atgérderna i tabell 6 inte 4r ekonomiskt genomforbara, och att
de sélunda inte motsvarar bista tillgéngliga teknik.
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Primér- och sekundérindustri for andra metaller (bilaga 11, kategori 5 och 6)

36. I detta avsnitt behandlas utsldpp och utsldappskontroll av Cd, Pb och Hg i primér- och se-
kundiértillverkning av andra metaller &n jdrn, t.ex. bly, koppar, zink, tenn och nickel. Beroende
pé det stora antalet olika ramaterial och de olika processer som anvinds, kan néstan alla typer
av tungmetaller och tungmetallféreningar sldppas ut fran den hir sektorn. Med tanke pa de
tungmetaller som behandlas i denna bilaga &r tillverkning av koppar, bly och zink speciellt in-
tressant.

37. Kvicksilvermalm och -koncentrat behandlas forst genom krossning och ibland siktning.
Malmutvinningsteknik anvénds inte i ndgon storre utstrickning, dven om flotation har anvénts
vid vissa anldggningar for utvinning av lagviardig malm. Den krossade malmen hettas sedan
upp antingen i retortrar vid smé kvantiteter, eller i ugnar vid stora kvantiteter, till en tempera-
tur vid vilken kvicksilversulfid sublimeras. Den utvunna kvicksilverangan kondenseras i ett
kylsystem och samlas upp som kvicksilvermetall. Sot fran kondensorerna och sedimenterings-
tankarna bor tas bort och behandlas med kalksten eller aterforas till retorten eller ugnen.

38. Foljande tekniska I6sningar kan anvéndas for effektiv atervinning av kvicksilver:

— Tillampa atgirder som minskar stoftbildning under brytning och materiallagring,
inkluderande begriansning av storleken pa materiallagren.

— Anvinda indirekt ugnsuppvarmning.

— Halla malmen sé torr som mojligt.

— Halla gastemperaturen endast 10 till 20 °C 6ver daggpunkten nir den fors in i kon-
densorn.

— Halla utloppstemperaturen s& lag som mojligt.

— Lata reaktionsgasen passera en efterkondenseringsskrubber och/eller ett selenfilter.

Stoftbildningen kan héllas lag genom indirekt uppvarmning, separat behandling av finkornig
malm och kontroll av malmens vattenhalt. Stoftet bor separeras fran de heta reaktionsgaserna
med cyklonavskiljare och/eller elektrostatiska avskiljare innan de fors in i kondenseringsenhe-
ten.

39. Vid guldframstillning med amalgamering kan man anvidnda metoder som liknar dem
som anvinds for kvicksilver. Guld framstills ocksd med andra metoder d4n amalgamering, vil-
ka anses vara att foredra i nya anldggningar.

40. Andra metaller &n jirn framstélls mest fran sulfidhaltiga malmer. Av tekmska skél och
av kvalitetsskdl maste rokgaserna genomga en grundlig stoftfiltrering (< 3 mg/m’) och kan
ocksa krdva att ytterligare kvicksilver avlagsnas innan de kan foras vidare till fabriker som an-
vénder kontaktmetoden f6r SOs-framstéllning, ndgot som ocksa minimerar utslapp av tungme-
taller.

41. Textila sparrﬁlter bor anvandas nér detta dr lampligt. P4 detta sitt kan en stoftkoncentra-
tion som ir ligre dn 10 mg/m’ uppnas. Stoft fran all smiltmetallurgisk bearbetning bér samlas
upp och ateranvéndas inom anldggningen eller i annan anlidggning f6r att undvika yrkessjuk-
domar.

42. Nér det giller primér blyframstéllning, visar priméira erfarenheter att det finns nya in-
tressanta tekniska l6sningar for sméltreduktion utan sintring av koncentraten. Dessa processer
ir exempel pa en ny generation av autogen smaltningsteknik for bly som férorenar mindre och
forbrukar mindre energi.

43. Sekundért bly framstélls mest fran begagnade bil- och lastbilsbatterier som demonteras
innan de matas in i sméltugnar. Bésta tillgdngliga teknik bor inkludera en sméltoperation i en
kort roterugn eller schaktugn. Med oxy-fuel-bridnnare kan rokgasvolym och flygstoft reduce-
ras med 60 %. Rokgasrening med textila sparrfilter mojliggor stoftkoncentrationer under 5
mg/m’.

44. Primar zinkframstillning sker genom anvindandet av en hydrometallurgisk process (ett
forfarande dédr man rostar, lakar och elektrolyserar). Trycklakning kan vara ett alternativ till
rostning och kan anses som en bista tillgdngliga teknik for nya anldggningar beroende pa kon-
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centrationsviardena. Utsldpp fran sméiltmetallurgisk zinkframstéllning i Imperial Smelting-
ugnar (IS-ugnar) kan minimeras genom att man anvénder dubbel klocka pd masugnens upp-
sdttningsmél, rengdring med hogeffektiva skrubbrar effektiv evakuering och rening av gaser
frén slagg och blygjutning, samt rening (< 10 mg/m’) av de CO-rika rokgaserna fran ugnen.

45. Vid atervinning av zink fran oxiderade restprodukter behandlas restprodukterna i en IS-
ugn. Mycket lagvirdiga restprodukter och rokgasstoft (t.ex. fran stilindustrin) behandlas forst
i roterugnar (Waelz-ugnar) i vilka en hogvirdig zinkoxid framstélls. Metallmaterial ateran-
viands genom sméltning antingen i induktionsugnar eller i ugnar som viarms upp direkt eller
indirekt med naturgas eller flytande brinslen, eller i New Jersey-retortrar i vilka en stor varia-
tion av metalloxid- och metallinnehéllande sekundadrmaterial kan ateranvindas. Zink kan &ven
utvinnas ur slagg fran blyugnar genom en ”slag fuming”-process.

46. Generellt bor processer kombineras med effektiva stoftuppsamlingsanordningar for bade
primérgaser och flyktiga utsldpp. De viktigaste utsldppsbegrénsande atgérderna sammanfattas
i tabell 7 a och b. Med textila spirrfilter har i vissa fall stoftkoncentrationer under 5 mg/m’

uppnatts.

Tabell 7 a: Utsldppskdllor, kontrollatgdrder, reduceringsverkningsgrad och atgdrdskostna-
der inom primdrindustri for andra metaller dn jcirn

Utslappskilla Kontrollatgiird(er Reduceringsverk- Kostnad for utslipps-
ningsgrad (%) begrinsande atgiird
(total kostnad i USD)
Flyktiga utslapp | Utsugshuvar, kapor, etc. Roks- >99 —
gasrening med textila sparrfilter
for restgaser
Rostning/sintring | Dragsintring:  elektrofilter —+ — 7—10/Mg H,S0,
skrubber (fore svavelsyrafabri-
ker med dubbel kontaktmetod) +
textila sparrfilter for restgaser
Konventionell Schaktugn: sluten 6verdel/ ef- — —
smiltning  (re- | fektiv evakuering vid tappnings-
duktion i mas-|hal + textila spérrfilter, téckta
ugn) tappningsrdnnor, dubbel klocka
pa masugnens uppsittningsmal
Imperial  smel- | Hogeffektiva skrubbrar >95 —
ting Venturi-skrubbrar — —
Dubbel klocka pé masugnens — 4/Mg producerad me-
uppsittningsmal tall
Trycklakning Tillampning beror pa koncentra- >99 beror pa anldggningen
tets lakningsegenskaper
Direkta smiltre- | Direktsmiltning, t.e.x Kivcet, — —
duktionsproces- | Outokumpuoch Mitsubishipro-
ser cessen
Smiltbad, t.e.x roterande kon-| Ausmelt: Pb 77, | QSL: driftskostnader
verter med luft-/syretill-férsel | Cd 97 QSL: Pb 60/Mg Pb
uppifran, Ausmelt, Isasmelt, 92, Cd 93
QSL-och Norandaprocessen
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Tabell 7 b: Utsldappskdllor, kontrollatgdrder, reduceringsverkningsgrad och datgdrdskostnad
inom sekunddrindustri for andra metaller dn jdrn

Utslappskiilla Kontrollatgird(er) Reduceringsverk- Kostnad for utslapps-
ningsgrad (%) begriinsande atgird
(total kostnad i USD)
Blyframstéllning | Kort roterugn: utsugshuvar for 99.9 45/Mg Pb

avtappningshal + textila spérr-
filter, rorvirmevéxlare, oxy-
fuel-brénnare

Zinkframstall- Imperial smelting >95 14/Mg Zn
ning

Cementindustri (bilaga 11, kategori 7)

47. 1 cementugnar kan sekundérbrianslen sasom avfallsolja och begagnade bilddck anvindas.
Nar avfall anvinds, bér samma utsldppskrav som for avfallsforbranning tillimpas, och om far-
ligt avfall anvinds bor dven utsldppskraven for forbrinning av farligt avfall tillimpas, beroen-
de pé i vilka médngder det anvinds. Detta avsnitt géiller dock ugnar som eldas med fossila
brénslen.

48. Partikulért material sldpps ut i alla stadier av cementframstillning, vilka omfattar mate-
rialhantering, ramaterialberedning (krossning, torkning), klinkertillverkning och cementbered-
ning. Tungmetaller tillférs cementugnarna via ramaterialen, fossila brénslen och avfallsbréins-
len.

49. Foljande ugnstyper anvénds for klinkertillverkning: 1ang vat roterugn, lang torr roterugn,
roterugnar med cyklonforvarmning, roterugnar med rostforvirmning och schaktugnar. Med
avseende pa energiatgang och utslappsbegransning dr roterugnar med cyklonférvdrmning att
foredra.

50. For att utnyttja virmeétervinning leds rokgaserna fran roterugnen genom forvirmnings-
systemet och vertikalkvarnarna (om sadana finns) innan de filtreras. Det uppsamlade stoftet
aterfors till rAmaterialet.

51. Mindre &n 0,5 % av det bly och kadmium som tillférs ugnen slédpps ut i rokgaserna. Det
hoga alkali-innehéllet och skrubberoperationen i ugnen bidrar till att metallerna halls kvar i
klinkern eller ugnsstoftet.

52. Tungmetallutsldpp i atmosfiren kan minskas t.ex. genom att det uppsamlade stoftet leds
bort och lagras i stillet for att aterforas till raimaterialmatningen. I varje enskilt fall bor man
dock 6verviga konsekvenserna av att tungmetallerna slépps ut i upplaget. En annan méjlighet
ar att anvdnda hetmjols-bypass, dér kalicinerat hetmjo6l delvis tas bort direkt framf6r ugnspp-
ningen och matas in i cementberedningen. Alternativt kan stoftet tillséttas till klinkret. En an-
nan viktig atgird dr en vilkontrollerad stabil ugnsdrift sa att nédstopp av de elektrostatiska av-
skiljarna undviks. Sddana noédstopp kan orsakas av for hoga CO-koncentrationer. Det &r vik-
tigt att se till att nddstopp inte orsakar toppar av héga tungmetallutslapp.

53. De viktigaste utsldppsbegriansande atgérderna sammanfattas i tabell 8. For att minska di-
rekt stoftutslépp fran krossar, kvarnar och torkar anvénds vanligtvis textila sparrfilter, medan
rokgaser fran ugnar och klinkerkylning kontrolleras med elektrostatiska avsklljare Med elek-
trostatiska avskiljare kan stoftkoncentrationen reduceras till under 50 mg/m’. Med textila
sparrfilter kan stoftkoncentrationen i den renade gasen reduceras till 10 mg/m”.
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Tabell 8. Utsldppskdllor, kontrollatgdrder, reduceringsverkningsgrad och kostnader for
cementindustrin

Utsldppskiilla Kontrollatgird(er) Reduceringsverknings- Kostnad for uts-
grad (%) lippsbegrinsning

Direkta  utslipp  fran | Textila sparrfilter Cd, Pb: > 95 —
krossar, kvarnar, torkar
Direkta utsldpp fran ro- | Elektrofilter Cd, Pb: > 95 —
terugnar, klinkerkylare
Direkta utsldpp fran ro- | Koladsorption Hg: > 95 —
terugnar

Glasindustrin (bilaga II, kategori 8)

54. Inom glasindustrin &r blyutsldpp speciellt relevanta i olika typer av glas dir bly anvénds
som ravara (t.ex. kristallglas, katodstraleror). For sodaglas ar blyutsldppen beroende av kvali-
teten pa det recirkulerade glaset som anvénds i processen. Blyinnehallet i stoftet fran kristall-
glassmiltning ligger normalt pa 20—60 %.

55. Stoftutsldpp harror framst frin méngblandningen, ugnar, diffusa lickage fran ugnsopp-
ningar samt slipning och bléstring av glasprodukter. De beror i synnerhet pa vilket brinsle
som anvinds, ugnstyp och typ av glas som produceras. Oxy-fuel-brinnare kan reducera voly-
men av utslappsgaser och produktionen av flygaska med 60 %. Blyutsldppen fran elektrisk
uppvérmning dr mycket ldgre @n fran eldning med olja eller gas.

56. Mangen smilts i kontinuerliga vannor, dagvannor eller deglar. Under smiéltcykeln i dis-
kontinuerliga ugnar varierar stoftutsldppet mycket. Stoftutsldppet fran kristallglasvannor (< 5
kg/Mg smilt glas) &r hogre &n fran andra vannor (< 1 kg/Mg smilt soda-och pottaskeglas).

57. Négra atgirder for att minska de direkta metallinnehallande stoftutsldppen é&r: pelletering
av glasméngen, byte av uppvarmningssystem fran olje-eller gaseldning till elektrisk uppvarm-
ning, tillsats av storre del atervunnnet glas i médngen och anvidndning av battre kvalitet pa rava-
rorna (storleksfordelning) och atervunnet glas (genom att undvika blyinnehallande fraktioner).
Gaserna kan renas med textila sparrﬁlter vilket minskar utsldppen till under 10 mg/m”. Med
elektrofilter kan man uppna 30 mg/m’. Motsvarande effektivitet for utslippsreducering ges i
tabell 9.

58. Utvecklingen av glas utan blyforeningar pagar.

Tabell 9: Utslippskdllor, kontrollatgdrder, reduceringsverkningsgrad och kostnader for
glasindustrin

Utsldppskiilla Kontrollatgiird(er) Verkningsgrad for Kostnader for utsldpps-
stoftreducering (%) begriinsning (total kostnad)
Direkta utslépp Textila sparrfilter >98 —
Elektrofilter >90 —

Klor-alkaliindustrin (bilaga II, kategori 9)

59. I klor-alkaliindustrin produceras Cl2, alkalihydroxider och vitgas genom elektrolys av
saltlosning. I existerande anldggningar anviands normalt kvicksilverprocessen eller diafragma-
processen, vilka bada kréver inforande av god praxis for att undvika miljoproblem. Membran-
processen resulterar inte i nagra direkta kvicksilverutslapp. Den uppvisar ocksa en ldgre elekt-
rolytisk energi men hogre varmebehov for alkalihydroxidkoncentationer (den totala energiba-
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lansen resulterar i en svag férdel for membranmetoden i storleksordningen 10 till 15 %) samt
en mer kompakt cellprocess. Darfor anses detta alternativ vara att foredra vid nya anldggning-
ar. Beslut 90/3 fran den 14 juni 1990 av PARCOM (the Commission for the Prevention of
Marine Pollution from Land-based Sources) rekommenderar att existerande klor-alkalifabriker
som anvander kvicksilvermetoden skall avvecklas sa fort som &r praktiskt mojligt, och malet
skall vara en fullstdndig avveckling till 2010.

60. Investeringarna for att ersétta kvicksilverprocessen med membranprocessen har rappor-
terats ligga i omradet 700—1 000 USD/Mg Cl,-kapacitet. Fastén ytterligare kostnader kan upp-
komma pa grund av, bland annat, hégre tillverkningsomkostnader och hégre kostnader for att
rena saltlosningen, kommer driftkostnaderna att sjunka i de flesta fall. Detta beror pa att ener-
gikonsumtionen minskar och minskade kostnader for avloppsvattenrening och avfallshanter-
ing.

61. Killorna for kvicksilverutsldappen till omgivningen i kvicksilverprocessen ir: cellsals-
ventilationen, processutsldpp, produkterna och da framforallt vitgasen samt avloppsvatten.
Speciellt viktigt, ndr det giller utsldpp till atmosfiren, ar det diffusa utsldppet av Hg fran cel-
lerna till cellsalen. Forebyggande atgirder och kontroll & mycket viktigt och skall prioriteras
med avseende pa varje killas relativa betydelse i varje enskild anldggning. I vilket fall som
helst kriavs specifika kontrollatgirder nér kvicksilver atervinns ur slammet som kommer fran
processen.

62. Foljande atgirder kan vidtas for att minska utsldppet fran befintliga kvicksilverprocess-
fabriker:

— Processkontroll och tekniska atgirder for att optimera cellprocessen, underhall och
mer effektiva arbetsmetoder.

— Téckning, titning och kontrollerad ventilation genom undertryck.

— Rengoring av cellsalarna och atgirder som gor det ldttare att halla dem rena.
Rening av begrinsade gasstrommar (vissa kontaminerade luftstrémmar och vétgas).

63. Dessa atgdrder kan minska kvicksilverutsldppen till viarden langt under 2,0 g/Mg Cl,-
produktionskapacitet, uttryckt som ett medelvarde per ar. Det finns exempel pa Fabriker som
har lyckats halla utslédppen langt under 1,0 g/Mg Cly-produktionskapacitet. Som ett resultat av
PARCOM-beslutet 90/3, var befintliga kvicksilverbaserade klor-alkalifabriker tvungna att mo-
ta kravet pa 2 g Hg/Mg Cl, till den 31 december 1996 nir det gillde utsldpp som omfattades
av konventionen for PARCOM (Convention for the Prevention of Marine Pollution from
Land-based Sources). Eftersom utsldppen till stor del dr beroende av GOP (Good Operating
Practice), skall medelvirdet vara beroende av och innefatta underhéllsperioder under ett ar el-
ler mindre.

Forbranning av kommunalt, medicinskt och farligt avfall (bilaga II, kategori 10 och 11)

64. Utsldapp av kadmium, bly och kvicksilver kommer fran forbrianning av kommunalt, me-
dicinskt och farligt avfall. Kvicksilvret, en stor del av kadmiumet och en mindre del bly for-
angas i processen. Speciella atgidrder maste vidtas bade fore och efter forbranningen for att
minska dessa utslépp.

65. Den bésta tillgéngliga tekniken for stoffavskiljning anses vara textila spéarrfilter i kombi-
nation med torra eller vata metoder for att kontrollera flyktiga &mnen. Elektrofilter i kombina-
tion med vata system kan ocksa konstrueras for att na laga stoftutslapp, men de erbjuder firre
mojligheter &@n textila spérrfilter, speciellt sidan som &r ytbehandlade for adsorption av flykti-
ga fororeningar.

66. Niar BAT (bista tlllgangllga teknik) anvinds for att rena rokgaser kan stoftkoncentratio-
nerna reduceras till 10-20 mg/m’. I praktiken kan #nnu ligre koncentrationer nas, och i vissa
fall har koncentrationer under 1 mg/m3 rapporterats. Kvicksilverkoncentrationen kan reduce-
ras till mellan 0,05 och 0,10 mg/m’ (normaliserad till 11 % O,).
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67. De viktigaste utsldppsbegriansande atgirderna for att minska de sekundéra utsldppen
sammanfattas i tabell 10. Det dr svart att ange nagra generellt gidllande uppgifter eftersom de
relativa kostnaderna i USD/ton beror av anldggningsspecifika variabler, som till exempel av-
fallets sammanséttning.

68. Tungmetaller hittas i alla fraktioner av det kommunala avfallet (t.ex. produkter, papper,
organiskt material). Darfor kan man minska tungmetallsutsldppen genom att reducera ming-
den kommunalt avfall som gér till forbranning. Detta kan uppnas genom olika strategier for
avfallshantering, som dven innefattar atervinningsprogram och kompostering av organiskt ma-
terial. Férutom detta tillater nagra av de lander som sorterar under FN:s ekonomiska kommis-
sion fér Europa (UN/EEC) att kommunalt avfall deponeras. I en vélskott deponeringsanliagg-
ning elimineras utsldppen av kadmium och bly och kvicksilverutsldppen kan bli ldgre an vid
forbranning. Forskning om utslédpp av kvicksilver fran avfallsdeponering pagar i flera linder
som sorterar under UN/EEC.

Tabell 10: Utsldappskdllor, kontrollatgdrder, reduceringsverkningsgrad samt kostnader for
forbrdnning av kommunalt, medicinskt och farligt avfall

Utslippilla Kontrollatgéird(er) Reduceringsverknings- Kostnad for utslapps-
grad (%) begriinsande atgird
(total kostnad i USD)
Rokgaser Hogeffektiva skrubbers Pb, Cd: > 98 —
Hg: ca 50
Elektrofilter (tre filt) Pb, Cd: §0-90 10-20/Mg avfall
Vata elektrofilter (ett filt) Pb, Cd: 95-99 —
Textila sparrfilter Pb, Cd: 95-99 15-30/Mg avfall
Kolinsprutning + textila Hg: > 85 driftskostnader: 2-3/Mg
sparrfilter avfall
Kolbéddsfiltrering Hg: > 99 driftskostnader: ca 50/Mg
avfall
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ANNEX III

Best available techniques for controlling emissions of heavy metals and their compounds
from the source categories listed in Annex IT

I. INTRODUCTION

1. This annex aims to provide Parties with guidance on identifying best available techniques
for stationary sources to enable them to meet the obligations of the Protocol.

2. “Best available techniques” (BAT) means the most effective and advanced stage in the
development of activities and their methods of operation which indicate the practical suitabil-
ity of particular techniques for providing in principle the basis for emission limit values de-
signed to prevent and, where that is not practicable, generally to reduce emissions and their
impact on the environment 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 rea-
sonably accessible to the operator;

— ‘Best' means most effective in achieving a high general level of protection of the envi-
ronment as a whole.

In determining the best available techniques, special consideration should be given, gener-
ally 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 proc-

ess 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
environment 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 installa-
tion concerned, its geographical location and the local environmental conditions.

3. The information regarding emission control performance and costs is based on official
documentation of the Executive Body and its subsidiary bodies, in particular documents re-
ceived and reviewed by the Task Force on Heavy Metal Emissions and the Ad Hoc Prepara-
tory Working Group on Heavy Metals.

Furthermore, other international information on best available techniques for emission con-
trol has been taken into consideration (e.g. the European Community's technical notes on
BAT, the PARCOM recommendations for BAT, and information provided directly by ex-
perts).
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4. Experience with new products and new plants incorporating low-emission techniques, as
well as with the retrofitting of existing plants, is growing continuously; this annex may, there-
fore, need amending and updating.

5. The annex lists a number of measures spanning a range of costs and efficiencies. The
choice of measures for any particular case will depend on, and may be limited by, a number of
factors, such as economic circumstances, technological infrastructure, any existing emission
control device, safety, energy consumption and whether the source is a new or existing one.

6. This annex takes into account the emissions of cadmium, lead and mercury and their com-
pounds, in solid (particle-bound) and/or gaseous form. Speciation of these compounds is, in
general, not considered here. Nevertheless, the efficiency of emission control devices with re-
gard to the physical properties of the heavy metal, especially in the case of mercury, has been
taken into account.

7. Emission values expressed as mg/m’ refer to standard conditions (volume at 273.15 K,
101.3 kPa, dry gas) not corrected for oxygen content unless otherwise specified, and are calcu-
lated in accordance with draft CEN (Comité européen de normalisation) and, in some cases,
national sampling and monitoring techniques.

II. GENERAL OPTIONS FOR REDUCING EMISSIONS OF HEAVY METALS AND
THEIR COMPOUNDS

8. There are several possibilities for controlling or preventing heavy metal emissions. Emis-
sion reduction measures focus on add-on technologies and process modifications (including
maintenance and operating control). The following measures, which may be implemented de-
pending on the wider technical and/or economic conditions, are available:

(a) Application of low-emission process technologies, in particular in new installations;

(b) Off-gas cleaning (secondary reduction measures) with filters, scrubbers, absorbers,
etc.;

(c) Change or preparation of raw materials, fuels and/or other feed materials (e.g. use of
raw materials with low heavy metal content);

(d) Best management practices such as good housekeeping, preventive maintenance pro-
grammes, or primary measures such as the enclosure of dust-creating units;

(e) Appropriate environmental management techniques for the use and disposal of certain
products containing Cd, Pb, and/or Hg.

9. It is necessary to monitor abatement procedures to ensure that appropriate control meas-
ures and practices are properly implemented and achieve an effective emission reduction.
Monitoring abatement procedures will include:

(a) Developing an inventory of those reduction measures identified above that have al-
ready been implemented;

(b) Comparing actual reductions in Cd, Pb and Hg emissions with the objectives of the
Protocol;

(c) Characterizing quantified emissions of Cd, Pb and Hg from relevant sources with ap-
propriate techniques;

(d) Regulatory authorities periodically auditing abatement measures to ensure their con-
tinued efficient operation.

10. Emission reduction measures should be cost-efficient. Cost-efficient strategy considera-
tions should be based on total costs per year per unit abated (including capital and operating
costs). Emission reduction costs should also be considered with respect to the overall process.
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III. CONTROL TECHNIQUES

11. The major categories of available control techniques for Cd, Pb and Hg emission abate-
ment are primary measures such as raw material and/or fuel substitution and low-emission
process technologies, and secondary measures such as fugitive emission control and off-gas
cleaning. Sector-specific techniques are specified in chapter IV.

12. The data on efficiency are derived from operating experience and are considered to re-
flect the capabilities of current installations. The overall efficiency of flue gas and fugitive
emission reductions depends to a great extent on the evacuation performance of the gas and
dust collectors (e.g. suction hoods).

Capture/collection efficiencies of over 99% have been demonstrated. In particular cases ex-
perience has shown that control measures are able to reduce overall emissions by 90% or
more.

13. In the case of particle-bound emissions of Cd, Pb and Hg, the metals can be captured by
dust-cleaning devices. Typical dust concentrations after gas cleaning with selected techniques
are given in table 1. Most of these measures have generally been applied across sectors. The
minimum expected performance of selected techniques for capturing gaseous mercury is out-
lined in table 2. The application of these measures depends on the specific processes and is
most relevant if concentrations of mercury in the flue gas are high.

Table 1: Performance of dust-cleaning devices expressed as hourly average dust concentra-
tions

Dust concentrations after cleaning (mg/m°)
Fabric filters <10
Fabric filters, membrane type <1
Dry electrostatic precipitators <50
Wet electrostatic precipitators <50
High-efficiency scrubbers <50

Note: Medium- and low-pressure scrubbers and cyclones generally show lower dust removal
efficiencies.

Table 2: Minimum expected performance of mercury separators expressed as hourly avera-
ge mercury concentrations

Mercury content after cleaning (mg/m’)
Selenium filter <0.01
Selenium scrubber <0.2
Carbon filter <0.01
Carbon injection + dust separator <0.05
Odda Norzink chloride process <0.1
Lead sulphide process <0.05
Bolkem (Thiosulphate) process <0.1

14. Care should be taken to ensure that these control techniques do not create other envi-
ronmental problems. The choice of a specific process because of its low emission into the air
should be avoided if it worsens the total environmental impact of the heavy metals' discharge,
e.g. due to more water pollution from liquid effluents. The fate of captured dust resulting from
improved gas cleaning must also be taken into consideration. A negative environmental im-
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pact from the handling of such wastes will reduce the gain from lower process dust and fume
emissions into the air.

15. Emission reduction measures can focus on process techniques as well as on off-gas
cleaning. The two are not independent of each other; the choice of a specific process might
exclude some gas-cleaning methods.

16. The choice of a control technique will depend on such parameters as the pollutant con-
centration and/or speciation in the raw gas, the gas volume flow, the gas temperature, and oth-
ers. Therefore, the fields of application may overlap; in that case, the most appropriate tech-
nique must be selected according to casespecific conditions.

17. Adequate measures to reduce stack gas emissions in various sectors are described below.
Fugitive emissions have to be taken into account. Dust emission control associated with the
discharging, handling, and stockpiling of raw materials or by-products, although not relevant
to long-range transport, may be important for the local environment. The emissions can be re-
duced by moving these activities to completely enclosed buildings, which may be equipped
with ventilation and dedusting facilities, spray systems or other suitable controls. When stock-
piling in unroofed areas, the material surface should be otherwise protected against wind en-
trainment. Stockpiling areas and roads should be kept clean.

18. The investment/cost figures listed in the tables have been collected from various sources
and are highly case-specific. They are expressed in 1990 US$ (US$ 1 (1990) = ECU 0.8
(1990)). They depend on such factors as plant capacity, removal efficiency and raw gas con-
centration, type of technology, and the choice of new installations as opposed to retrofitting.

IV. SECTORS

19. This chapter contains a table per relevant sector with the main emission sources, control
measures based on the best available techniques, their specific reduction efficiency and the re-
lated costs, where available. Unless stated otherwise, the reduction efficiencies in the tables
refer to direct stack gas emissions.

Combustion of fossil fuels in utility and industrial boilers (annex I, category 1)

20. The combustion of coal in utility and industrial boilers is a major source of anthropo-
genic mercury emissions. The heavy metal content is normally several orders of magnitude
higher in coal than in oil or natural gas.

21. Improved energy conversion efficiency and energy conservation measures will result in
a decline in the emissions of heavy metals because of reduced fuel requirements. Combusting
natural gas or alternative fuels with a low heavy metal content instead of coal would also re-
sult in a significant reduction in heavy metal emissions such as mercury. Integrated gasifica-
tion combined-cycle (IGCC) power plant technology is a new plant technology with a low-
emission potential.

22. With the exception of mercury, heavy metals are emitted in solid form in association
with fly-ash particles. Different coal combustion technologies show different magnitudes of
fly-ash generation: gratefiring boilers 20-40%; fluidized-bed combustion 15%; dry bottom
boilers (pulverized coal combustion) 70-100% of total ash. The heavy metal content in the
small particle size fraction of the fly-ash has been found to be higher.

23. Beneficiation, e.g. "washing" or "bio-treatment”, of coal reduces the heavy metal content
associated with the inorganic matter in the coal. However, the degree of heavy metal removal
with this technology varies widely.

24. A total dust removal of more than 99.5% can be obtained with electrostatic precipitators
(ESP) or fabric filters (FF), achieving dust concentrations of about 20 mg/m’ in many cases.
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With the exception of mercury, heavy metal emissions can be reduced by at least 90-99%, the
lower figure for the more easily volatilized elements. Low filter temperature helps to reduce
the gaseous mercury off-gas content.

25. The application of techniques to reduce emissions of nitrogen oxides, sulphur dioxide
and particulates from the flue gas can also remove heavy metals. Possible cross media impact
should be avoided by appropriate waste water treatment.

26. Using the techniques mentioned above, mercury removal efficiencies vary extensively
from plant to plant, as seen in table 3. Research is ongoing to develop mercury removal tech-
niques, but until such techniques are available on an industrial scale, no best available tech-
nique is identified for the specific purpose of removing mercury.

Table 3: Control measures, reduction efficiencies and costs for fossil-fuel combustion emis-
sions

Emission source Control measure(s) Reduction efficiency (%) Abatement costs
(total costs US$)
Combustion of | Switch fuel oil to gas Cd, Pd: 100; Highly case-specific
fuel oil Hg: 70-80
Combustion of | Switch from coal to fuels Dust 70-100 Highly case-specific
coal with lower heavy metals
emissions
ESP (cold-side) Cd, Pb: > 90; Specific investment
Hg: 10-40 US$ 5-10/m’ waste
gas per hour
(>200,000 m*/h)
Wet fuel-gas desulphuriza- Cd, Pb: > 90; 15-30/Mg waste
tion (FGD) ¥ Hg: 10-90"
Fabric filters (FF) Cd: >95; Pb: > 99; Specific investment
Hg: 10-60 US$ 8-15/m’ waste
gas per hour
(> 200,000 m*/h)

a/ Hg removal efficiencies increase with the proportion of ionic mercury. High-dust selec-
tive catalytic reduction (SCR) installations facilitate Hg(II) formation.

b/ This is primarily for SO, reduction. Reduction in heavy metal emissions is a side benefit.
(Specific investment US$ 60-250/kWel.)

Primary iron and steel industry (annex II, category 2)

27. This section deals with emissions from sinter plants, pellet plants, blast furnaces, and
steelworks with a basic oxygen furnace (BOF). Emissions of Cd, Pb and Hg occur in associa-
tion with particulates. The content of the heavy metals of concern in the emitted dust depends
on the composition of the raw materials and the types of alloying metals added in steel-
making. The most relevant emission reduction measures are outlined in table 4. Fabric filters
should be used whenever possible; if conditions make this impossible,electrostatic precipita-
tors and/or high-efficiency scrubbers may be used.

28. When using BAT in the primary iron and steel industry, the total specific emission of
dust directly related to the process can be reduced to the following levels:

Sinter plants 40 - 120 g/Mg
Pellet plants 40 g/Mg
Blast furnace 35-50 g/Mg

BOF

35-70 g/Mg.
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29. Purlﬁcatlon of gases using fabric filters will reduce the dust content to less than 20
mg/m whereas electrostatic precipitators and scrubbers will reduce the dust content to 50
mg/m’ (as an hourly average).

However, there are many applications of fabric filters in the primary iron and steel industry
that can achieve much lower values.

Table 4: Emission sources, control measures, dust reduction efficiencies and costs for the
primary iron and steel industry

Emission source Control measure(s) Dust reduction efficiency Abatement costs
(%) (total costs US$)
Sinter plants Emission  optimized ca. 50 .
sintering
Scrubbers and ESP >90
Fabric filters >99
Pellet plants ESP + lime reactor + >99
fabric filters
Scrubbers > 95 .
Blast furnaces Blast|FF/ESP >99 ESP: 0.24-1/Mg pig-
furnace gas cleaning iron
Wet scrubbers >99
Wet ESP >99 ..
BOF Primary  dedusting: >99 Dry ESP: 2.25/Mg
wet separator/ESP/FF steel
Secondary dedusting: >97 FF: 0.26/Mg steel
dry ESP/FF
Fugitive emissions Closed conveyor 80-99
belts, enclosure, wet-
ting stored feedstock,
cleaning of reads

30. Direct reduction and direct smelting are under development and may reduce the need for
sinter plants and blast furnaces in the future. The application of these technologies depends on
the ore characteristics and requires the resulting product to be processed in an electric arc fur-
nace, which should be equipped with appropriate controls.

Secondary iron and steel industry (annex Il, category 3)

31. It is very important to capture all the emissions efficiently. That is possible by installing
doghouses or movable hoods or by total building evacuation. The captured emissions must be
cleaned. For all dustemitting processes in the secondary iron and steel industry, dedusting in
fabric filters, which reduces the dust content to less than 20 mg/m’, shall be considered as
BAT. When BAT is used also for minimizing fugitive emissions, the specific dust emission
(including fugitive emission directly related to the process) will not exceed the range of 0.1 to
0.35 kg/Mg steel. There are many examples of clean gas dust content below 10 mg/m’ when
fabric filters are used. The specific dust emission in such cases is normally below 0.1 kg/Mg.

32. For the melting of scrap, two different types of furnace are in use: open-hearth furnaces
and electric arc furnaces (EAF) where open-hearth furnaces are about to be phased out.

33. The content of the heavy metals of concern in the emitted dust depends on the composi-
tion of the iron and steel scrap and the types of alloying metals added in steel-making. Meas-
urements at EAF have shown that 95% of emitted mercury and 25% of cadmium emissions
occur as vapour. The most relevant dust emission reduction measures are outlined in table 5.
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Table 5: Emission sources, control measures, dust reduction efficiencies and costs for the
secondary iron and steel industry

Emission source | Control measure(s) Dust reduction efficiency Abatement costs
(%) (total costs USS)
EAF ESP >99>99.5 .. FF: 24/Mg steel
FF

Iron foundaries (annex II, category 4)

34. It is very important to capture all the emissions efficiently. That is possible by installing
doghouses or movable hoods or by total building evacuation. The captured emissions must be
cleaned. In iron foundries, cupola furnaces, electric arc furnaces and induction furnaces are
operated. Direct particulate and gaseous heavy metal emissions are especially associated with
melting and sometimes, to a small extent, with pouring. Fugitive emissions arise from raw ma-
terial handling, melting, pouring and fettling. The most relevant emission reduction measures
are outlined in table 6 with their achievable reduction efficiencies and costs, where available.
These measures can reduce dust concentrations to 20 mg/m’, or less.

35. The iron foundry industry comprises a very wide range of process sites. For existing
smaller installations, the measures listed may not be BAT if they are not economically viable.

Table 6: Emission sources, control measures, dust reduction efficiencies and costs for iron
Jfoundries

Emission source Control measure(s) Dust reduction efficien- | Abatement costs (to-
cy (%) tal costs US$)
EAF ESP >99 .
FF >99.5 FF: 24/Mg iron
Induction furnace | FF/dry absorption + FF >99 .
Cold blast cupola | Below-the-door take-off: FF >98 .
Above-the-door take-off: >97 8-12/Mg iron
FF + pre-dedusting
FF + chemisorption >99 45/Mg iron
FF + pre-dedusting >99 23/Mg iron
Hot blast cupola | Disintegrator/venturi scrubber > 97 .

Primary and secondary non-ferrous metal industry (annex II, categories 5 and 6)

36. This section deals with emissions and emission control of Cd, Pb and Hg in the primary
and secondary production of non-ferrous metals like lead, copper, zinc, tin and nickel. Due to
the large number of different raw materials used and the various processes applied, nearly all
kinds of heavy metals and heavy metal compounds might be emitted from this sector. Given
the heavy metals of concern in this annex, the production of copper, lead and zinc are particu-
larly relevant.

37. Mercury ores and concentrates are initially processed by crushing, and sometimes
screening. Ore beneficiation techniques are not used extensively, although flotation has been
used at some facilities processing low-grade ore. The crushed ore is then heated in either re-
torts, at small operations, or furnaces, at large operations, to the temperatures at which mercu-
ric sulphide sublimates. The resulting mercury vapour is condensed in a cooling system and
collected as mercury metal. Soot from the condensers and settling tanks should be removed,
treated with lime and returned to the retort or furnace.
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38. For efficient recovery of mercury the following techniques can be used:

— Measures to reduce dust generation during mining and stockpiling, including minimiz-

ing the size of stockpiles;

— Indirect heating of the furnace;

— Keeping the ore as dry as possible;

— Bringing the gas temperature entering the condenser to only 10 to 20°C above the dew

point;

— Keeping the outlet temperature as low as possible; and

— Passing reaction gases through a post-condensation scrubber and/or a selenium filter.

Dust formation can be kept down by indirect heating, separate processing of fine grain
classes of ore, and control of ore water content. Dust should be removed from the hot reaction
gas before it enters the mercury condensation unit with cyclones and/or electrostatic precipita-
tors.

39. For gold production by amalgamation, similar strategies as for mercury can be applied.
Gold is also produced using techniques other than amalgamation, and these are considered to
be the preferred option for new plants.

40. Non-ferrous metals are mainly produced from sulphitic ores. For techmcal and product
quality reasons, the off-gas must go through a thorough dedusting (<3 mg/m’) and could also
require additional mercury removal before being fed to an SO3 contact plant, thereby also mi-
nimizing heavy metal emissions.

41. Fabric filters should be used when appropriate. A dust content of less than 10 mg/m’ can
be obtained. The dust of all pyrometallurgical production should be recycled in-plant or off-
site, while protecting occupational health.

42. For primary lead production, first experiences indicate that there are interesting new di-
rect smelting reduction technologies without sintering of the concentrates. These processes are
examples of a new generation of direct autogenous lead smelting technologies which pollute
less and consume less energy.

43. Secondary lead is mainly produced from used car and truck batteries, which are disman-
tled before being charged to the smelting furnace. This BAT should include one melting op-
eration in a short rotary furnace or shaft furnace. Oxy-fuel burners can reduce waste gas vol-
ume and flue dust production by 60%.

Cleaning the flue-gas with fabric filters makes it possible to achieve dust concentration lev-
els of 5 mg/m’.

44, Primary zinc production is carried out by means of roast-leach electrowin technology.
Pressure leaching may be an alternative to roasting and may be considered as a BAT for new
plants depending on the concentrate characteristics. Emissions from pyrometallurgical zinc
production in Imperial Smelting (IS) furnaces can be minimized by using a double bell fur-
nace top and cleaning with high-efficiency scrubbers, efficient evacuatlon and cleaning of
gases from slag and lead casting, and thorough cleanmg (< 10 mg/m®) of the CO-rich furnace
off-gases.

45. To recover zinc from oxidized residues these are processed in an IS furnace. Very low-
grade residues and flue dust (e.g. from the steel industry) are first treated in rotary furnaces
(Waelz-furnaces) in which a high-content zinc oxide is manufactured. Metallic materials are
recycled through melting in either induction furnaces or furnaces with direct or indirect heat-
ing by natural gas or liquid fuels or in vertical New Jerseyretorts, in which a large variety of
oxidic and metallic secondary material can be recycled. Zinc can also be recovered from lead
furnace slags by a slag fuming process.
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Table 7 (a): Emission sources, control measures, dust reduction efficiencies and costs for
the primary non-ferrous metal industry

Emission source

Control measure(s)

Dust reduction effi-

Abatement costs (to-

ciency (%) tal costs US$)
Fugitive emis- | Suction hoods, enclosure, etc. off- >99
sions gas cleaning by FF
Roasting/sintering | Updraught sintering: ESP + 7 -10/Mg H,SO,
scrubbers (prior to double contact
sulphuric acid plant) + FF for tail
gases
Conventional Shaft furnace: closed top/efficient
smelting  (blast | evacuation of tap holes + FF,
furnace reduc- | covered launders, double bell fur-
tion) nace top
Imperial smelting | High-efficiency scrubbing >95
Venturi scrubbers ..
Double bell furnace top 4/Mg metal pro-
duced
Pressure leaching | Application depends on leaching >99 site-specific

characteristics of concentrates

Direct  smelting
reduction  proc-
esses

Flash smelting, e.g. kivcet, Outo-
kumpu and Mitsubishi process

Bath smelting, e.g. top blown ro-
tary converter, Ausmelt, Isasmelt,
QSL and Noranda processes

Ausmelt: Pb 77,
Cd 97; QSL: Pb
92, Cd 93

QSL: operating
costs 60/Mg Pb

Table 7 (b): Emission sources, control measures, dust reduction efficiencies and costs for
the secondary non-ferrous metal industry

Emission source

Control measure(s)

Dust reduction effici-

Abatement costs (to-

cency (%) tal costs, USS)
Lead production Short rotary furnace: suction 99.9 45/Mg Pb
hoods for tap holes + FF; tube
condenser, oxy-fuel burner
Zinc production Imperial smelting >95 14/Mg Zn

46. In general, processes should be combined with an effective dust collecting device for
both primary gases and fugitive emissions. The most relevant emission reduction measures are
outlined in tables 7 (a) and (b). Dust concentrations below 5 mg/m’ have been achieved in
some cases using fabric filters.

Cement industry (annex Il, category 7)

47. Cement kilns may use secondary fuels such as waste oil or waste tyres. Where waste is
used, emission requirements for waste incineration processes may apply, and where hazardous
waste is used, depending on the amount used in the plant, emission requirements for hazard-
ous waste incineration processes may apply. However, this section refers to fossil fuel fired
kilns.

48. Particulates are emitted at all stages of the cement production process, consisting of ma-
terial handling, raw material preparation (crushers, dryers), clinker production and cement pre-
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paration. Heavy metals are brought into the cement kiln with the raw materials, fossil and
waste fuels.

49. For clinker production the following kiln types are available: long wet rotary kiln, long
dry rotary kiln, rotary kiln with cyclone preheater, rotary kiln with grate preheater, shaft fur-
nace. In terms of energy demand and emission control opportunities, rotary kilns with cyclone
preheaters are preferable.

50. For heat recovery purposes, rotary kiln off-gases are conducted through the preheating
system and the mill dryers (where installed) before being dedusted. The collected dust is re-
turned to the feed material.

51. Less than 0.5% of lead and cadmium entering the kiln is released in exhaust gases. The
high alkali content and the scrubbing action in the kiln favour metal retention in the clinker or
kiln dust.

52. The emissions of heavy metals into the air can be reduced by, for instance, taking off a
bleed stream and stockpiling the collected dust instead of returning it to the raw feed. How-
ever, in each case these considerations should be weighed against the consequences of releas-
ing the heavy metals into the waste stockpile. Another possibility is the hot-meal bypass,
where calcined hot-meal is in part discharged right in front of the kiln entrance and fed to the
cement preparation plant. Alternatively, the dust can be added to the clinker. Another impor-
tant measure is a very well controlled steady operation of the kiln in order to avoid emergency
shut-offs of the electrostatic precipitators. These may be caused by excessive CO concentra-
tions. It is important to avoid high peaks of heavy metal emissions in the event of such an
emergency shut-off.

53. The most relevant emission reduction measures are outlined in table 8. To reduce direct
dust emissions from crushers, mills, and dryers, fabric filters are mainly used, whereas kiln
and clinker cooler waste gases are controlled by electrostatic precipitators. With ESP, dust can
be reduced to concentrations below 50 mg/m’. When FF are used, the clean gas dust content
can be reduced to 10 mg/m’.

Table 8: Emission sources, control measures, reduction efficiencies and costs for the cement
industry

Emission source Control measure(s) Reduction efficiency (%) | Abatement costs
Direct emissions from FF Cd. Pb: > 95
crushers, mills, dryers
Direct emissions from ro- ESP Cd. Pb: > 95
tary kilns, clinker coolers
Direct emissions from ro-| Carbon adsorption Hg: > 95
tary kilns

Glass industry (annex Il, category 8)

54. In the glass industry, lead emissions are particularly relevant given the various types of
glass in which lead is introduced as raw material (e.g. crystal glass, cathode ray tubes). In the
case of soda-lime container glass, lead emissions depend on the quality of the recycled glass
used in the process. The lead content in dusts from crystal glass melting is usually about 20-
60%.

55. Dust emissions stem mainly from batch mixing, furnaces, diffuse leakages from furnace
openings, and finishing and blasting of glass products. They depend notably on the type of
fuel used, the furnace type and the type of glass produced. Oxy-fuel burners can reduce waste
gas volume and flue dust production by 60%. The lead emissions from electrical heating are
considerably lower than from oil/gas-firing.
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56. The batch is melted in continuous tanks, day tanks or crucibles. During the melting cycle
using discontinuous furnaces, the dust emission varies greatly. The dust emissions from crys-
tal glass tanks (<5 kg/Mg melted glass) are higher than from other tanks (<1 kg/Mg melted
soda and potash glass).

57. Some measures to reduce direct metal-containing dust emissions are: pelleting the glass
batch, changing the heating system from oil/gas-firing to electrical heating, charging a larger
share of glass returns in the batch, and applying a better selection of raw materials (size distri-
bution) and recycled glass (avoiding lead-containing fractions). Exhaust gases can be cleaned
in fabric filters, reducing the emissions below 10 mg/m’. With electrostatic precipitators 30
mg/m’ is achieved. The corresponding emission reduction efficiencies are given in table 9.

58. The development of crystal glass without lead compounds is in progress.

Table 9: Emission sources, control measures, dust reduction efficiencies and costs for the
glass industry

Emission source Control measure(s) Dust reduction efficiency | Abatement costs (total
(%) costs)
Direct emissions FF > 98
ESP > 90

Chlor-alkali industry (annex II, category 9)

59. In the chlor-alkali industry, Cl,, alkali hydroxides and hydrogen are produced through
electrolysis of a salt solution. Commonly used in existing plants are the mercury process and
the diaphragm process, both of which need the introduction of good practices to avoid envi-
ronmental problems. The membrane process results in no direct mercury emissions. Moreover,
it shows a lower electrolytic energy and higher heat demand for alkali hydroxide concentra-
tion (the global energy balance resulting in a slight advantage for membrane cell technology in
the range of 10 to 15%) and a more compact cell operation. It is, therefore, considered as the
preferred option for new plants. Decision 90/3 of 14 June 1990 of the Commission for the
Prevention of Marine Pollution from Land-based Sources (PARCOM) recommends that exist-
ing mercury cell chlor-alkali plants should be phased out as soon as practicable with the objec-
tive of phasing them out completely by 2010.

60. The specific investment for replacing mercury cells by the membrane process is reported
to be in the region of US$ 700-1000/Mg Cl, capacity. Although additional costs may result
from, inter alia, higher utility costs and brine purification cost, the operating cost will in most
cases decrease. This is due to savings mainly from lower energy consumption, and lower was-
te-water treatment and waste-disposal costs.

61. The sources of mercury emissions into the environment in the mercury process are: cell
room ventilation; process exhausts; products, particularly hydrogen; and waste water. With
regard to emissions into air, Hg diffusely emitted from the cells to the cell room are particu-
larly relevant. Preventive measures andcontrol are of great importance and should be priori-
tized according to the relative importance of each source at a particular installation. In any
case specific control measures are required when mercury is recovered from sludges resulting
from the process.

62. The following measures can be taken to reduce emissions from existing mercury process
plants:

— Process control and technical measures to optimize cell operation, maintenance and

more efficient working methods;

— Coverings, sealings and controlled bleeding-off by suction;

— Cleaning of cell rooms and measures that make it easier to keep them clean; and

— Cleaning of limited gas streams (certain contaminated air streams and hydrogen gas).
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63. These measures can cut mercury emissions to values well below 2.0 g/Mg of Cl, produc-
tion capacity, expressed as an annual average. There are examples of plants that achieve emis-
sions well below 1.0 g/Mg of Cl, production capacity. As a result of PARCOM decision 90/3,
existing mercury-based chlor-alkali plants were required to meet the level of 2 g of Hg/Mg of
Cl, by 31 December 1996 for emissions covered by the Convention for the Prevention of Ma-
rine Pollution from Land-based Sources. Since emissions depend to a large extent on good op-
erating practices, the average should depend on and include maintenance periods ofone year or
less.

Municipal, medical and hazardous waste incineration (annex I, categories 10 and 11)

64. Emissions of cadmium, lead and mercury result from the incineration of municipal,
medical and hazardous waste. Mercury, a substantial part of cadmium and minor parts of lead
are volatilized in the process. Particular actions should be taken both before and after incinera-
tion to reduce these emissions.

65. The best available technology for dedusting is considered to be fabric filters in combina-
tion with dry or wet methods for controlling volatiles. Electrostatic precipitators in combina-
tion with wet systems can also be designed to reach low dust emissions, but they offer fewer
opportunities than fabric filters especially with pre-coating for adsorption of volatile pollut-
ants.

66. When BAT is used for cleanmg the flue gases, the concentration of dust will be reduced
to a range of 10 to 20 mg/m’; in practice lower concentrations are reached, and in some cases
concentrations of less than 1 mg/m3 have been reported. The concentration of mercury can be
reduced to a range of 0.05 to 0.10 mg/m (normalized to 11% O;).

67. The most relevant secondary emission reduction measures are outlined in table 10. It is
difficult to provide generally valid data because the relative costs in US$/tonne depend on a
particularly wide range of site-specific variables, such as waste composition.

68. Heavy metals are found in all fractions of the municipal waste stream (e.g. products, pa-
per, organic materials). Therefore, by reducing the quantity of municipal waste that is inciner-
ated, heavy metal emissions can be reduced. This can be accomplished through various waste
management strategies, including recycling programmes and the composting of organic mate-
rials. In addition, some UNECE countries allow municipal waste to be landfilled. In a properly
managed landﬁll emissions of cadmium and lead are eliminated and mercury emissions may
be lower than with incineration. Research on emissions of mercury from landfills is taking
place in several UNECE countries.

Table 10: Emission sources, control measures, reduction efficiencies and costs for munici-
pal, medical and hazardous waste incineration

Emission Control measure(s) Reduction efficiency (%) Abatement costs
source (total costs US$)
Stack High-efficiency scrubbers | Pd, Cd: > 98; Hg: ca. 50 .
gases ESP (3 fields) Pb, Cd; 80-90 10-20/Mg waste
Wet ESP (1 field) Pb, Cd: 95-99 .
Fabric filters Pb, Cd: 95-99 15-30/Mg waste
Carbon injection + FF Hg: > 85 operating costs;
ca. 2-3/Mg waste
Carbon bed filtration Hg: > 99 operating costs;
ca. 50/Mg waste
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BILAGA IV

Tidsplaner for tillimpning av grinsviirden
och bista tillgiingliga teknik for nya och
befintliga stationiira anliiggningar

Tidsplanerna for tillimpning av griansvar-
den och bista tillgéngliga teknik &r:

a) For nya stationdra anldggningar: tva ar
efter detta protokolls ikrafttradande.

b) For befintliga stationédra anldggningar:
atta ar efter detta protokolls ikrafttridande.
Om nodvindigt kan denna period forldngas
for vissa befintliga stationdra anldggningar
for att anpassas till en amorteringsperiod
som godkands enligt vissa nationella lagar.

BILAGA V

Grinsvirden for kontroll av utslédpp fran
storre stationiira Killor

[. INLEDNING

1. Det finns tva typer av gransvidrden som
ar viktiga for utsldppskontrollen for tungme-
taller:

— Virden for specifika tungmetaller el-

ler grupper av tungmetaller.

— Virden for utsldpp av partiklar i all-

ménhet.

2. Generellt kan grinsvéirden for partiklar
inte ersitta specifika gransvirden for kadmi-
um, bly och kvicksilver eftersom méngden
metall som &r forenad med partikelformigt
utsldpp skiljer sig mellan olika processer.
Emellertid bidrar uppfyllandet av dessa
grinser till en betydande minskning av
tungmetallutsléppet i allménhet. Kontroll av
partikelformiga utsldpp dr normalt dessutom
billigare &n att kontrollera enstaka dmnen,
och kontinuerlig mitning av enstaka tung-
metaller dr normalt inte mojligt. Déarfor har
grinsvédrdena for partiklar en stor praktisk
betydelse och faststills ocksé i denna bilaga
i de flesta fall for att komplettera eller ersitta
specifika gransvirden for kadmium, bly eller
kvicksilver.

ANNEX IV

Timescales for the application of limit
values and best available techniques to new
and existing stationary sources

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 pre-
sent 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 sta-
tionary sources in accordance with the am-
ortization period provided for by national
legislation.

ANNEX V

Limit values for controlling emissions from
major stationary sources

[. INTRODUCTION

1. Two types of limit value are important
for heavy metal emission control:

— Values for specific heavy metals or

groups of heavy metals; and

— Values for emissions of particulate

matter in general.

2. In principle, limit values for particulate
matter cannot replace specific limit values
for cadmium, lead and mercury, because the
quantity of metals associated with particulate
emissions differs from one process to an-
other. However, compliance with these lim-
its contributes significantly to reducing
heavy metal emissions in general. Moreover,
monitoring particulate emissions is generally
less expensive than monitoring individual
species and continuous monitoring of indi-
vidual heavy metals is in general not feasi-
ble. Therefore, particulate limit values are of
great practical importance and are also laid
down in this annex in most cases to com-
plement or replace specific limit values for
cadmium or lead or mercury.
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3. Grinsvirden, uttryckta i mg/m’, giller
for standardférhallanden (volym vid 273,15
K, 101,3 kPa, torr gas) och &r berdknade som
ett medelviarde for métningar gjorda under
en timme, vilka ticker flera timmars drift,
som regel 24 timmar. Perioder for uppstart
och avstidngning skall uteslutas. Den genom-
snittliga tiden kan forlingas nir sa behdvs
for att uppna tillrdckligt exakta méitresultat.
Virden givna for utvalda storre stationidra
kéllor skall tillimpas, med hénsyn tagen till
syreinnehallet i utsldppsgasen. Det dr absolut
forbjudet att gora utspadningar for att mins-
ka koncentrationerna av fororeningar i ut-
slappsgaserna. Gransvirden for tungmetaller
omfattar den fasta, gasformiga och foranga-
de formen av metallen och dess foreningar
uttryckt som metall. Nir grinsvirdena for
totalt utslépp &r givna, uttryckta som g/pro-
duktionsenhet respektive g/kapacitetsenhet,
héanfor de sig till summan av utslépp i form
av rokgaser och flyktiga gaser, berdknat per
ar.

4.1 fall da det inte gar att utesluta att givna
grinsvirden kommer att Gverskridas maste
man Overvaka antingen utslédppen eller en
prestationsparameter, som visar om en kon-
trollutrustning hanteras och underhalls pa ett
riktigt sétt. Métning av antingen utslédpp eller
prestationsindikator skall ske kontinuerligt
om massflodet av partikelutsldppet Gversti-
ger 10 kg/h. Om utslépp Overvakas, skall
koncentrationen av luftféroreningar i kanaler
som transporterar gas métas pa ett represen-
tativt sitt. Om partikelformigt material Sver-
vakas diskontinuerligt skall koncentrationer-
na kontrolleras med regelbundna intervall,
med minst tre oberoende avldsningar per
kontroll. Provtagning och analys av alla for-
oreningar liksom referensmétmetoden for
kalibrering av automatiska métsystem skall
goras enligt standarder som faststéllts av
Comité européen de normalisation (CEN) el-
ler the International Organization for Stan-
dardization (ISO). Under tiden som utveck-
ling av CEN-eller [SO-standarder invintas
skall de nationella standarderna tillimpas.
Nationella standarder kan ocks& anvindas
om de ger resultat som dr likvirdiga dem
som CEN-eller ISO-standarder ger.

5. Vid kontinuerlig O6vervakning, anses
gransvirdena efterlevas om inget av de be-

3. Limit values, expressed as mg/m’, refer
to standard conditions (volume at 273.15 K,
101.3 kPa, dry gas) and are calculated as an
average value of one-hour measurements,
covering several hours of operation, as a rule
24 hours. Periods of start-up and shutdown
should be excluded. The averaging time may
be extended when required to achieve suffi-
ciently precise monitoring results. With re-
gard to the oxygen content of the waste gas,
the values given for selected major station-
ary sources shall apply. Any dilution for the
purpose of lowering concentrations of pol-
lutants in waste gases is forbidden. Limit
values for heavy metals include the solid,
gaseous and vapour form of the metal and its
compounds, expressed as the metal. When-
ever limit values for total emissions are
given, expressed as g/unit of production or
capacity respectively, they refer to the sum
of stack and fugitive emissions, calculated as
an annual value.

4. In cases in which an exceeding of given
limit values cannot be excluded, either emis-
sions or a performance parameter that indi-
cates whether a control device is being prop-
erly operated and maintained shall be moni-
tored. Monitoring of either emissions or per-
formance indicators should take place con-
tinuously if the emitted mass flow of particu-
lates is above 10 kg/h. If emissions are
monitored, the concentrations of air pollut-
ants in gas-carrying ducts have to be meas-
ured in a representative fashion. If particu-
late matter is monitored discontinuously, the
concentrations should be measured at regular
intervals, taking at least three independent
readings per check. Sampling and analysis of
all pollutants as well as reference measure-
ment methods to calibrate automated meas-
urement systems shall be carried out accord-
ing to the standards laid down by the Comité
européen de normalisation (CEN) or the In-
ternational Organization for Standardization
(ISO). While awaiting the development of
the CEN or ISO standards, national stan-
dards shall apply. National standards can
also be used if they provide equivalent re-
sults to CEN or ISO standards.

5. In the case of continuous monitoring,
compliance with the limit values is achieved
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riknade medelvirdena for utsldppskoncent-
rationerna under 24 timmar Overskrider
gransvirdet eller om medelvdrdet Gver 24
timmar av parametern som Overvakas inte
overskrider det korrelerade virdet for para-
metern som faststilldes under en funktions-
test d& miétutrustningen hanterades och un-
derholls pa ett riktigt sitt. Vid diskontinuer-
lig dvervakning anses efterlevnad foreligga
om medelvirdet per kontroll inte Gverstiger
gransvardet. Efterlevnad anses foreligga for
bada grinsvérdena, uttryckt som totalt ut-
slédpp per produktionsenhet eller totalt arligt
utslépp, om det kontrollerade virdet inte
Overskrids, enligt beskrivning ovan.

1. SPECIFIKA GRANSVARDEN FOR
UTVALDA STORRE STATIONARA
KALLOR

Forbranning av fossila brinslen (bilaga II,
kategori 1)

6. Gréansvirdena avser 6 % O, i rokgaser
for fasta bréanslen och 3 % O, for flytande
brénslen.

7. Gransvirde for stoftutslapp for fasta och
flytande briinslen: 50 mg/m’.

Sinterverk (bilaga 11, kategori 2)

8. Gransvirde for stoftutslipp: 50 mg/m’.

Pelletanldggningar (bilaga II, kategori 2)

9. Grinsvirde for stoftutslapp:
a) malning, torkning: 25 mg/m’, och
b) pelletering: 25 mg/m’; eller
10. Grénsvérde for totalt stoftutslapp: 40
g/Mg av producerade pellets.

Masugnar (bilaga II, kategori 3)
11. Grénsvirde for stoftutslipp: 50 mg/m’.

if none of the calculated average 24-hour
emission concentrations exceeds the limit
value or if the 24-hour average of the moni-
tored parameter does not exceed the corre-
lated value of that parameter that was estab-
lished during a performance test when the
control device was being properly operated
and maintained. In the case of discontinuous
emission monitoring, compliance is achieved
if the average reading per check does not ex-
ceed the value of the limit. Compliance with
each of the limit values expressed as total
emissions per unit of production or total an-
nual emissions is achieved if the monitored
value is not exceeded, as described above.

II. SPECIFIC LIMIT VALUES FOR
SELECTED MAJOR STATIONARY
SOURCES

Combustion of fossil fuels (annex II, cate-
gory 1):

6. Limit values refer to 6% O, in flue gas
for solid fuels and to 3% O, for liquid fuels.

7. Limit value for partlculate emissions for
solid and liquid fuels: 50 mg/m’.
Sinter plants (annex Il, category 2):
8. L1m1t value for particulate emissions: 50
mg/m’.
Pellet plants (annex Il, category 2):
9. Limit value for particulate emlssmns
(a) Grinding, drying: 25 mg/m and
(b) Pelletizing: 25 mg/m’; or
10. Limit value for total partlculate emis-
sions: 40 g/Mg of pellets produced.

Blast furnaces (annex II, category 3):

11. L1m1t value for particulate emissions:
50 mg/m’.
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Elektriska bagugnar (bilaga II, kategori 3)

12. Grinsvirde for stoftutslipp: 20 mg/m’.

Framstillning av koppar och zink, innefat-
tande Imperial Smelting-ugnar (bilaga II, ka-
tegori 5 och 6)

13. Grinsvirde for stoftutslipp: 20 mg/m’.
Blyframstillning (bilaga II, kategori 5 och 6)
14. Grinsvirde for stoftutslipp: 10 mg/m’.

Cementindustrin (bilaga Il, kategori 7)

15. Grénsvirde for stoftutslipp: 50 mg/m’.

Glasindustrin (bilaga II, kategori 8):

16. Gransviardena avser olika O,-kon-
centrationer i rokgaserna beroende av ugns-
typ: vannaugnar: 8 %, degelugnar och dag-
vannaugnar: 13 %.

17. Grénsvirde for blyutslipp: 5 mg/m’.

Klor-alkaliindustrin (bilaga II, kategori 9)

18. Gréinsvérdena avser den totala méng-
den kvicksilver som sldpps ut i atmosfiren
av en fabrik, oberoende av killan till utslap-
pet och uttryckt som arligt medelvérde.

19. Grénsviardena for befintliga klor-
alkalifabriker skall utvédrderas vid parternas
mote med det verkstillande organet senast
tvd ar efter datumet for ikrafttridandet av
detta protokoll.

20. Gransvirde for nya klor-alkalifabriker:
0,01 g Hg/Mg Cl,-produktionskapacitet.

Forbranning av kommunalt, medicinskt och
farligt avfall (bilaga II, kategori 10 och 11):

21. Gransvidrdena avser 11 % O,-kon-
centration i rokgas.
22. Grénsvirde for stoftutslédpp:

Electric arc furnaces (annex II, category 3):

12. Limit value for particulate emissions:
20 mg/m’.

Production of copper and zine, including
Imperial Smelting furnaces (annex II, cate-
gories 5 and 6):

13. Limit value for particulate emissions:
20 mg/m’.

Production of lead (annex II, categories 5
and 6):

14. Limit value for particulate emissions:
10 mg/m’.

Cement industry (annex Il, category 7):

15. Limit value for particulate emissions:
50 mg/m’.

Glass industry (annex II, category 8):

16. Limit values refer to different O, con-
centrations in flue gas depending on furnace
type: tank furnaces: 8%; pot furnaces and
day tanks: 13%.

17. Limit value for lead emissions: 5

mg/m’.
Chlor-alkali industry (annex Il, category 9):

18. Limit values refer to the total quantity
of mercury released by a plant into the air,
regardless of the emission source and ex-
pressed as an annual mean value.

19. Limit values for existing chlor-alkali
plants shall be evaluated by the Parties meet-
ing within the Executive Body no later than
two years after the date of entry into force of
the present Protocol.

20. Limit value for new chlor-alkali plants:
0.01 g Hg/Mg Cl, production capacity.

Municipal, medical and hazardous waste in-
cineration (annex Il, categories 10 and 11):

21. Limit values refer to 11% O, concen-
tration in flue gas.
22. Limit value for particulate emissions:
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a) 10 mg/m’ for forbranning av far-
ligt och med1c1nskt avfall.

b) b) 25 mg/m’ for forbrinning av
kommunalt avfall.

23. Grénsvirde for kv1cks1lverutslapp

a) 0,05 mg/m’ for forbrinning av far-
llgt avfall.

b) 0,08 mg/m’ for forbrinning av
kommunalt avfall.

¢) Grinsviarde for kvicksilverinne-
hallande utsldpp fran forbranning
av medicinskt avfall skall utvirde-
ras vid parternas moéte med det
verkstillande organet senast tva ar
efter datumet for ikrafttradandet
av detta protokoll.

BILAGA VI
Produktkontrollatgirder

1. Om inte annat anges i denna bilaga far
blyinnehallet i saluférd bensin avsedd for
fordon som skall koras pa vég inte Gverstiga
0,013 g/l senast sex manader efter datumet
for ikrafttridandet av detta protokoll. Parter
som salufor oblyad bensin med ett blyinne-
hall som #r lagre dn 0,013 g/l skall strdva
efter att uppritthalla eller sinka denna
grins.

2. Varje part skall striva efter att siker-
stilla att ett byte till bransle med det blyin-
nehall som anges i punkt 1 resulterar i en
reduktion, totalt sett, av de skadliga effek-
terna pa manniskors hélsa och miljon.

3. Om en stat faststiller att en begrins-
ning av blyinnehallet i den saluférda bensi-
nen i enlighet med punkt 1 skulle resultera i
svara socioekonomiska eller tekniska pro-
blem, eller att den inte skulle leda till forde-
lar totalt sett for miljon eller ménniskors
hilsa pa grund av, bland annat, klimatsitua-
tionen i landet, far den forldnga tidsrymden
som anges i punkt 1 med upp till tio r, un-
der vilken den far saluféra blyad bensin
med ett blyinnehall som inte dverstiger 0,15
g/l. I detta fall skall staten ange i en dekla-
ration — som skall deponeras tillsammans
med sitt instrument for ratificering, godta-
gande, godkdnnande eller anslutning — att
den avser att forldnga tidsrymden samt ge
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(a) 10 mg/m’ for hazardous and
medical Waste incineration;

(b) 25 mg/m for municipal waste in-
cineration.

23. Limit value for mercury emissions:

(a) 0.05 mg/m’ for hazardous waste
incineration;

(b) 0.08 mg/m3 for municipal waste
incineration;

(¢) Limit values for mercury-con-
taining emissions from medical
waste incineration shall be evalu-
ated by the Parties meeting within
the Executive Body no later than
two years after the date of entry

into force of the present Protocol.

ANNEX VI
Product control measures

1. Except as otherwise provided in this
annex, no later than six months after the
date of entry into force of the present Proto-
col, the lead content of marketed petrol in-
tended for on-road vehicles shall not exceed
0.013 g/I. Parties marketing unleaded petrol
with a lead content lower than 0.013 g/I
shall endeavour to maintain or lower that
level.

2. Each Party shall endeavour to ensure
that the change to fuels with a lead content
as specified in paragraph 1 above results in
an overall reduction in the harmful effects
on human health and the environment.

3. Where a State determines that limiting
the lead content of marketed petrol in ac-
cordance with paragraph 1 above would re-
sult in severe socio-economic or technical
problems for it or would not lead to overall
environmental or health benefits because of,
inter alia, its climate situation, it may ex-
tend the time period given in that paragraph
to a period of up to 10 years, during which
it may market leaded petrol with a lead con-
tent not exceeding 0.15 g/l. In such a case,
the State shall specify, in a declaration to be
deposited together with its instrument of
ratification, acceptance, approval or acces-
sion, that it intends to extend the time pe-
riod and present to the Executive Body in
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en skriftlig forklaring med information om
anledningen till detta till det verkstéllande
organet.

4. En part har tillatelse att saluféra sma
kvantiteter blyad bensin, upp till 0,5 procent
av dess totala bensinforsiljning, med ett
blyinnehall som inte 6verstiger 0,15 g/l for
anvindning i dldre vigfordon.

5. Varje part skall senast fem éar efter da-
tumet for ikrafttrddandet av detta protokoll
— eller tio ar for linder med Gvergangseko-
nomi som forklarar sin avsikt att tillimpa
en tioarsperiod i en deklaration som skall
deponeras med sitt instrument for ratifice-
ring, godtagande, godkénnande eller anslut-
ning — uppna koncentrationsnivaer som inte
overstiger

a) 0,05 viktprocent kvicksilver i alkalis-

ka manganbatterier for forlingd an-
viandning under extrema forhallanden
(t.ex. vid temperaturer under 0 °C el-
ler 6ver 50 °C, utsatta for st6tar), och

b) 0,025 viktprocent kvicksilver i alla
andra alkaliska manganbatterier.

Ovan namnda granser far 6verskridas for
en ny tillimpning inom batteriteknologin,
eller fér anvindning av ett batteri i en ny
produkt, om ldmpliga skyddsatgérder vidtas
for att sdkerstilla att det resulterande batte-
riet eller produkten, for vilken batteriet dr
svart att avldgsna, kan omhéndertas pa ett
miljovanligt sétt. Alkaliska manganknapp-
celler och batterier som bestar av knappcel-
ler skall ocks& undantas fran denna forplik-
telse.

BILAGA VII
Produkthanteringsatgirder

1. Denna bilaga syftar till att ge parterna
véagledning i fragor som ror produkthanter-
ingsatgérder.

2. Parterna kan Overvédga lampliga pro-
dukthanteringséatgirder (som de som anges
nedan) nidr det finns en potentiell risk for
skadliga effekter pa hélsan eller miljon pa
grund av utsldpp av en eller flera tungme-

writing information on the reasons for this.

4. A Party is permitted to market small
quantities, up to 0.5 per cent of its total pet-
rol sales, of leaded petrol with a lead con-
tent not exceeding 0.15 g/l to be used by old
on-road vehicles.

5. Each Party shall, no later than five
years, or ten years for countries with
economies in transition that state their in-
tention to adopt a ten-year period in a decla-
ration to be deposited with their instrument
of ratification, acceptance, approval or ac-
cession, after the date of entry into force of
this Protocol, achieve concentration levels
which do not exceed:

(a) 0.05 per cent of mercury by weight
in alkaline manganese batteries for
prolonged use in extreme conditions
(e.g. temperature below 0° C or
above 50° C, exposed to shocks);
and

(b) 0.025 per cent of mercury by weight
in all other alkaline manganese bat-
teries.

The above limits may be exceeded for a
new application of a battery technology, or
use of a battery in a new product, if reason-
able safeguards are taken to ensure that the
resulting battery or product without an eas-
ily removable battery will be disposed of in
an environmentally sound manner. Alkaline
manganese button cells and batteries com-
posed of button cells shall also be exempted
from this obligation.

ANNEX VII
Product management measures

1. This annex aims to provide guidance to
Parties on product management measures.

2. The Parties may consider appropriate
product management measures such as
those listed below, where warranted as a re-
sult of the potential risk of adverse effects
on human health or the environment from
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taller som anges i bilaga I, och da man tagit
hinsyn till alla relevanta risker och fordelar
med sadana atgérder, i syfte att sikerstélla
att ett byte av produkter resulterar i en re-
duktion totalt sett av skadliga effekter pa
manniskors hélsa och pa miljon:

a) Ersittning av produkter som innehal-
ler en eller flera av de tungmetaller
som dr angivna i bilaga I, vilken/vil-
ka avsiktligt tillforts, om det existe-
rar lampliga alternativ.

b) Minimering av eller ersittning i pro-
dukter av en eller flera av de tung-
metaller som #r angivna i bilaga I,
vilken/vilka avsiktligt tillforts.

c¢) Tillhandahéllande av produktinfor-
mation, innefattande mirkning, for
att sikerstilla att anvidndarna &r in-
formerade om innehéllet av en eller
flera av de tungmetaller vilken/vilka
avsiktligt tillforts, som finns angivna
i bilaga I, samt om behovet av siker
anvindning och avfallshantering.

d) Anvindning av ekonomiska incita-
ment och frivilliga 6verenskommel-
ser for att minska eller eliminera
tungmetallhalten i produkter (med
avseende pa de tungmetaller som
anges i bilaga I).

e) Utveckling och genomf6rande av
program for miljovénlig insamling,
atervinning eller bortskaffande av
produkter som innehaller ndgon av
de tungmetaller som anges i bilaga I.

3. Varje produkt eller produktgrupp nedan
innehéller en eller flera av de tungmetaller
som anges i bilaga I och &dr foremal for re-
gleringar eller frivilliga atgirder fran atmin-
stone en av parterna i konventionen. Dessa
atgdrder grundas till stor del pa produktens
bidrag till utslipp av en eller flera av de
tungmetaller som anges i bilaga 1. Emeller-
tid foreligger det dn sé ldnge inte tillrdcklig
information for att bekrifta att de 4r en be-
tydande killa for alla parter, vilket beratti-
gar medriknandet i bilaga VI. Varje part
uppmuntras att ta tillgédnglig information i
beaktande och, didr man anser att det finns
ett behov av forebyggande atgirder, vidta
sadana produkthanteringsatgirder som &r
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emissions of one or more of the heavy met-
als listed in annex I, taking into account all
relevant risks and benefits of such meas-
ures, with a view to ensuring that any
changes to products result in an overall re-
duction of harmful effects on human health
and the environment:

(a) The substitution of products con-
taining one or more intentionally
added heavy metals listed in annex
I, if a suitable alternative exists;

(b) The minimization or substitution in
products of one or more intention-
ally added heavy metals listed in
annex [;

(c) The provision of product informa-
tion including labelling to ensure
that users are informed of the con-
tent of one or more intentionally
added heavy metals listed in annex |
and of the need for safe use and
waste handling;

(d) The use of economic incentives or
voluntary agreements to reduce or
eliminate the content in products of
the heavy metals listed in annex I;
and

(e) The development and implementa-
tion of programmes for the collec-
tion, recycling or disposal of prod-
ucts containing one of the heavy
metals in annex | in an environmen-
tally sound manner.

3. Each product or product group listed
below contains one or more of the heavy
metals listed in annex I and is the subject of
regulatory or voluntary action by at least
one Party to the Convention based for a
significant part on the contribution of that
product to emissions of one or more of the
heavy metals in annex I. However, suffi-
cient information is not yet available to
confirm that they are a significant source
for all Parties, thereby warranting inclusion
in annex VI. Each Party is encouraged to
consider available information and, where
satisfied of the need to take precautionary
measures, to apply product management
measures such as those listed in paragraph 2
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angivna i punkt 2 for en eller flera av de
produkter som anges nedan:

a)

b) Kvicksilverinnehallande

Kvicksilverinnehallande elektriska
komponenter t.ex. apparater som in-
nehaller en eller flera kontak-
ter/givare for Gverforing av elektrisk
strom som t.ex. relder, termostater,
nivavakter, tryckvakter och andra
brytare (vidtagna atgirder omfattar
forbud mot de flesta kvicksilverin-
nehallande elektriska komponenter,
frivilliga program for utbytet av nag-
ra kvicksilverinnehallande brytare
mot elektroniska eller specialbrytare,
frivilliga atervinningsprogram for
brytare, och frivilliga atervinnings-
program for termostater).

matinstru-
ment som t.ex. termometrar, mano-
metrar, barometrar, tryckmitare,
tryckvakter och tryckgivare (vidtag-
na atgidrder omfattar forbud mot
kvicksilverinnehallande termometrar
och férbud mot matinstrument).

Kvicksilverinnehallande lysror (vid-
tagna atgirder omfattar minskning
av kvicksilverinnehallet per lampa
genom bade frivilliga program och
regleringar samt frivilliga atervin-
ningsprogram).

d) Kvicksilverinnehallande dentalamal-

gam (vidtagna atgiarder omfattar fri-
villiga atgirder och ett forbud med
dispens for anvidndning av dental-
amalgam och frivilliga program for
att frimja insamling av dentalamal-
gam innan det slidpps ut fran tandla-
karmottagningar till vattenrenings-
verken).

Kvicksilverinnehallande  pesticider
inklusive betningsmedel (vidtagna
atgiarder omfattar férbud mot alla
kvicksilverpesticider inklusive bet-
ningsmedel och ett férbud mot
kvicksilver som anvénds som desin-
fektionsmedel).
Kvicksilverinnehallande firg (vid-
tagna atgirder omfattar forbud mot
all sddan farg, forbud mot séddan firg
for inomhusbruk och for anviandning
pa leksaker och férbud mot anvind-

above to one or more of the products listed

below:

()

(b)

(c)

(d)

(e)

Mercury-containing electrical com-
ponents, i.e. devices that contain
one or several contacts/sensors for
the transfer of electrical current
such as relays, thermostats, level
switches, pressure switches and
other switches (actions taken in-
clude a ban on most mercury-
containing electrical components;
voluntary programmes to replace
some mercury switches with elec-
tronic or special switches; volun-
tary recycling programmes for
switches; and voluntary recycling
programmes for thermostats);
Mercury-containing measuring de-
vices such as thermometers, ma-
nometers, barometers, pressure
gauges, pressure switches and pres-
sure transmitters (actions taken in-
clude a ban on mercurycontaining
thermometers and ban on measur-
ing instruments);
Mercury-containing fluorescent
lamps (actions taken include reduc-
tions in mercury content per lamp
through both voluntary and regula-
tory programmes and voluntary re-
cycling programmes);
Mercury-containing dental amal-
gam (actions taken include volun-
tary measures and a ban with ex-
emptions on the use of dental
amalgams and voluntary pro-
grammes to promote capture of
dental amalgam before release to
water treatment plants from dental
surgeries);

Mercury-containing pesticides in-
cluding seed dressing (actions
taken include bans on all mercury
pesticides including seed treat-
ments and a ban on mercury use as
a disinfectant);

Mercury-containing paint (actions
taken include bans on all such
paints, bans on such paints for inte-
rior use and use on children's toys;
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ning i skeppsbottenfirg).

batterier
andra dn de som omfattas av bilaga
VI (vidtagna atgiarder omfattar
minskat kvicksilverinnehall genom
bade frivilliga program och regler-
ingar samt miljoavgifter och frivilli-
ga atervinningsprogram).

(2
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and bans on use in antifouling
paints); and

Mercury-containing batteries other
than those covered in annex VI (ac-
tions taken include reductions in
mercury content through both vol-
untary and regulatory programmes
and environmental charges and
voluntary recycling programmes).
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