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78

SDELENI

Ministerstva zahrani¢nich véci

Ministerstvo zahraninich véci sd&luje, Ze dne 14. &ervna 1994 byl v Oslo pfijat a jménem Ceské republiky
podepsén Protokol o dal$im sniZovan{ emisi siry k Umluvé o dilkovém zneéi$tovini ovzdusi pfesahujicim hranice
stitd z roku 1979%).

S Protokolem vyslovil souhlas Parlament Ceské republiky a prezident republiky jej ratifikoval. Ratifikaéni
listina Ceské republiky byla uloZena u generilntho tajemnika Organizace spojenjch ndrodé, depozitife Pro-
tokolu, dne 19. &ervna 1997.

Protokol vstoupil v platnost na zdklad& svého &lanku 15 odst. 1 dne 5. srpna 1998 a timto dnem vstoupil
v platnost i pro Ceskou republiku.

Anglické znéni Protokolu a jeho pfeklad do &eského jazyka se vyhlaSuji soudasné.

1y Umluva o dilkovém znetiStovani ovzdusi pfesahujicim hranice stitt pHijati dne 13. listopadu 1979 v Zenevé byla vyhlisena
pod & 5/1985 Sb.
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PROTOCOL TO THE 1979 CONVENTION ON LONG-RANGE TRANSBOUNDARY AIR POLLUTION
ON FURTHER REDUCTION OF SULPHUR EMISSIONS

The Parties,

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

Concerned that emissions of sulphur and other air pollutants continue to
be transported across international boundaries and, in exposed parts of Europe
and North America, are causing widespread damage to natural resources of vital
environmental and economic importance, such as forests, soils and waters, and
to materials, including historic monuments, and, under certain circumstances,
have harmful effects. on human health,

Resolved to take precautionary measures to anticipate, prevent or
minimize emissions of air pollutants and mitigate their adverse effects,

Convinced that where there are threats of serious or irreversible damage,
lack of full scientific certainty should not be used as a reason for
postponing such measures, taking into account that such precautionary measures
to deal with emissions of air pollutants should be cost-effective,

Mindful that measures to control emissions of sulphur and other air
pollutants would also contribute to the protection of the sensitive Arctic

environment,

Considering that the predominant sources of air pollution contributing to
the acidification of the environment are the combustion of fossil fuels for
enerqgy production, and the main technological processes in various industrial
sactors, as well as transport, which lead to emissions of sulphur, nitrogen
oxideé, and other pollutants, :

Conscious of the need for a cost-effective regional approach to combating
air pollution that takes account of the variations in effects and abatement

costs between countries,

Desiring to take further and more effective action to control and reduce
sulphur emissions,

Cognizant that any sulphur control policy, howevét cost-effective it may
be at the regional level, will result in a relatively heavy economic burden on
countries with aconomies that are in transition to a market economy,

Bearing in mind that measures taken to reduce sulphur emissions should
not constitute a means of arbitrary or unjustifiable discrimination or a
disguised restriction on international competition and trade,

Taking into consideration existing scientific and technical data on
emissions, atmospheric processes and effects on the environment of sulphur
oxides, as well as on abatement costs,
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Aware that, in addition to emissions of sulphur, emissions of nitrogen
oxides and of ammonia are also causing acidification of the environment,

Noting that under the United Nations Framework Convention on Climate
Change, adopted in New York on 2 May 1992, there is agreement to establish
national policies and take corresponding measures to combat climate change,
which can he expected to lead to reductions of sulphur emissions,

Affirming the need to ensure environmentally sound and sustainable
development,

Recognizing the need to continue scientific and technical cooperation to
elaborate further the approach based on critical loads and critical levels,
ineluding efforts to assess several air pollutants and various effects on the
environment, materials and human health, '

Underlining that scientific and technical knowledge is developing and
that it will be necessary to take such developments into account when
reviewing the adequacy of the obligations entered into under the present
Protocol and deciding on further action,

Acknowledging_ the Protocol on the Reduction of Sulphur Emissions or Their
Transboundary Fluxes by at least 30 per cent, adopted in Helsinki on
8 July 1985, and the measures already taken by many countries which have had

the effect of reducing sulphur emissions,

Have agreed as follows:
Article 1
DEFINITIONS
For the purposes of the present Protocol,

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

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

3. "Executive Body" means the Executive Body for the Convention constituted
under article 10, paragraph 1, of the Conventions

4. "Commission" means the United Nations Economic Commission for Europej

5. "Parties™ means, unless the context otherwise requires, the Parties to
the present Protocol;

6. "Geographical scope of EMEP" means the area defined in article 1,
paragraph 4, of the Protocol to the 1979 Convention on Long-range
Transboundary Air Pollution on Long-term Financing of the Cooperative
Programme for Monitoring and Evaluation of the Long-range Transmission of
Air Pollutants in Europe (EMEP), adopted in Geneva on 28 September 1984,
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7. "SOMA" means a sulphur oxides management area designated in annex III under
the conditions laid down in article 2, paragraph 3;

8. "critical load" means a quantitative estimate of an exposure toc one or more
pollutants below which significant harmful effects on specified sensitive elements

of the environment do not occur, according to present knowledge;

9, "Critical levels” means the concentration of pollutants in the atmosphere
above which direct adverse effects on receptors, such as human beings, plants,
ecosystems or materials, may occur, according to present knowledge;

10. "Critical sulphur deposition" means a quantitative estimate of the exposure to
oxidized sulphur compounds, taking into account the effects of base cation uptake
and base cation deposition, below which significant harmful effects on specified
sensitive elements of the environment do not occur, according to present knowledge)

11. "Emission” means the discharge of substances into the atmospherej

12. "Sulphur emissions" means all emissions of sulphur compounds expressed as
kilotonnes of sulphur dioxide (kt S0O5) to the atmosphere originating from
anthropogenic sources excluding from ships in international traffic outside

territorial waters)

13, "Fuel” means any solid,.liquid or gaseous combustible material with the
exception of domestic refuse and toxic or dangerous waste;

14. “stationmary combustion source® means any technical apparatus or group of
technical apparatus that is co-located on a common site and is or could be
discharging waste gases through a common stack, in which fuels are oxidized in

order to use the heat generated)

15. “Major new stationary combustion source” means any stationary combustion
source the construction or substantial modification of which is authorized after 31
December 1995 and the thermal input of which, when operating at rated capacity, is
at least 50 MW.y. It is a matter for the competent national authorities to

decide whether a modification is substantial or not, taking into account such
factors as the environmental benefits of the modification;

16. YMajor existing stationary combustion source” means'aﬁy existing stationary
combustion source the thermal input of which, when operating at rated capacity, is
at least 50 MWip»

17. "Gas oil" means any petroleum product within HS 2710, or any petroleum product
which, by reason of its distillation limits, falls within the category of middle
distillates intended for use as fuel and of which at least 85% by volume, including
distillation losses, distils at 350° C;

18. "Emission limit value" means the permissible concentration of sulphur
compounds expressed as sulphur dioxide in the waste gases from a stationary
combustion source expressed in terms of mass per volume of the waste gases
expressed in mg SOz/Nm3, assuming an oxygen content by volume in the waste gas
of 3% in the case of liquid and gaseous fuels and 6% in the case of solid fuels;
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15. "Emission limitation" means the permissible total quantity of sulphur
compounds expressed as sulphur dioxide discharged from a combustion source or
group of combustion sources located either on a common site or within a
defined geographical area, expressed in kilotonnes per year;

20. “Desulphurization rate" means the ratio of the quantity of sulphur which
is separated at the combustion source site over a given period to the quantity
of sulphur contained in the fuel which is introduced into the combustion
source facilities and which is used over the same periodj;

21. "sulphur budget” means a matrix of calculated contributions to the
deposition of oxidized sulphur compounds in receiving areas, originating from
the emissions from gspecified areas.

Article 2
BASIC OCBLIGATIONS

1, The Parties shall control and reduce their sulphur emissions in order to
protect human health and the environment from adverse effects, in particular
acidifying effects, and to ensure, as far as possible, without entailing
excessive costs, that depositions of oxidized sulphur compounds in the long
term do not exceed critical loads for sulphur given, in annex I, as critical
sulphur depositions, in accordance with present scientific knowledge.

2, As a first step, the Parties shall, as a minimum, reduce and maintain
their annual sulphur emissions in accordance with the timing and levels

specified in annex IT.
3. In addition, any Party:
{(a) Whose total land area is greater than 2 million gsquare kilometres;

{b) Which has committed itself under paragraph 2 above to a national
sulphur emission ceiling no greater than the lesser of its 1990
emissions or its obligation in the 1985 Yelsinki Protocol on the
Reduction of Sulphur Emissions or Their Transboundary Fluxes by at
least 30 per cent, as indicated in annex II)

(¢) Whose annual sulphur emissions that contribute to acidification in
areas under the jurisdiction of one or mere other Parties originate
only from within areas under its jurisdiction that are listed as
SOMAs in annex ITI, and has presented documentation to this effect;
and

(d) Wwhich has 5pecified upon signature of, or accession to, the present
Protocol its intention to act in accordance with this paragraph,

shall, as a minimum, reduce and maintain its annual sulphur emissions in the
area so listed in accordance with the timing and levels specified in annex II.
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4. Furthermore, the Parties shall make use of the most effective measures
for the reduction of sulphur emissions, appropriate in their particular
circumstances, for new and existing sources, which include, inter alia:

- Measures to increase energy efficiency;
- Measures to increase the use of renewable energy;

- Measures to reduce the sulphur content of particular fuels and to
encourage. the use of fuel with a low sulphur content, including the
combined use of high-sulphur with low-sulphur or sulphur-free fuel;

- Measures to apply best available control technologies not entailing
excessive cost,

using the guidance in annex IV.

5. Each Party, except those Parties subject to the United States/Canada Air
Quality Agreement of 1991, shall as a minimums

{(a) Apply emission limit values at least as stringent as those specified
in annex V to all major new stationary combustion sources)

(b) No later than 1 July 2004 apply, as far as possible without
entailing excessive costs, emission limit values at least as stringent as
those specified in annex V to those major existing stationary combustion
sources the thermal input of which is above 500 MWy, taking into account the
remaining lifetime of a plant, calculated from the date of entry into force of
the present Protocol, or apply equivalent emission limitations or other
appropriate provisions, provided that these achieve the sulphur emission
ceilings specified in annex II and, subsequently, further approach the
critical loads as given in annex I; and no later than 1 July 2004 apply
emission limit values or emission limitations to those major existing
stationary combustion sources the thermal input of which is between 50 and
500 MWy, using annex V as quidance;

(c) No later than two years after the date of entry into force of the
present Protocol apply national standards for the sulphur content of gas oil
at least as stringent as those specified in annex V. 1In cases where the
supply of gas oil cannot otherwise be ensured, a State may extend the time
period given in this subparagraph to a period of up to ten years. In this
case it shall specify, in a declaration to be deposited together with the
instrument of ratification, acceptance, approval or accession, its intention
to extend the time period.

6. The Parties may, in addition, apply economic instruments to encourage the
adoption of cost-effective approaches to the reduction of sulphur emissions.

7. The Parties to this Protocol may, at a session of the Executive Body, in
accordance with rules and conditions which the Executive Body shall elaborate
and adopt, decide whether two or more Parties may jointly implement the
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ocbligations set out in annex II. These rules and conditions shall ensure the
fulfilment of the obligaticns set out in paragraph 2 above and also promote
the achievement of the environmental objectives set out in paragraph 1 above.

8. The Parties shall, subject to the outcome of the first review provided
for under article 8 and no later than one year after the completion of that
review, commence negotiations on further obligations to reduce emissions.

Article 3
EXCHANGE OF TECHNOLOGY
1. The pParties shall, consistent with their national laws, regulations and
practices, facilitate the exchange of technologies and techniques, including
those that increase energy efficiency, the use of renewable energy and the

processing of low=sulphur fuels, to reduce sulphur emissions, particularly
through the promotion ofs

{(a) The commercial exchange of available technology);
{(b) Direct industrial contacts and cooperation, including joint ventures)
(¢) The exchange of informaticn and experience;
{d)}) The provision of technical assistance.
2, In promoting the acﬁivities specified in paragraph 1 above, the Parties
shall create favourable conditions by facilitating contacts and cooperation

among appropriate organizations and individuals in the private and public
sectors that are capable of providing technology, design and engineering

services, equipment or finance.

3. The Parties shall, no later than six months after the date of entry into
force of the present Protocol, commence consideration of procedures to create
more favourable conditions for the exchange of technology to reduce sulphur
emissions.

Article 4
NATIONAL STRATEGIES, POLICIES, PROGRAMMES, MEASURES AND INFORMATION
1. Each Party shall, in order to implément its obligations under article 2:

(a) Adopt national strategies, policies and programmes, no later than
six months after the present Protocol enters into force for it; and

(b} Take and apply national measures

to control and reduce its sulphur emissions.
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2. Each Party shall collect and maintain information on:

(a) Actual levels of sulphur emissions, and of ambient concentrations
and depositions of oxidized sulphur and other acidifying compounds, taking
into account, for those Parties within the geographical scope of EMEP, the
work plan of EMEP; and

(b) The effects of depositions of oxidized sulphur and other acidifying
compounds.

Article 5

REPORTING

1. Each Party shall report, through the Executive Secretary of the
Commission, to the Executive Body, on a periodic basis as determined by the
Executive Body, information on:

(a) The implementation of national strategies, policies, programmes and
measures referred to in article 4, paragraph 1l;

(b) The levels of national annual sulphuf emissions, in accordance with
guidelines adopted by the Executive Body, containing emisgion data
for all relevant source categories; and

{c) The implementation of other obligations that it has entered into
under the present Protocol,

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 elements regarding
the format and/or content of the information that are to be included in the

reports.

2. Bach Party within the geographical scope of EMEP shall report, through
the Executive Secretary of the Commission, to EMEP, on a periodic basis to be
determined by the Steering Body of EMEP and approved by the Parties at a
session of the Executive Body, information on the levels of sulphur emissions
with temporal and spatial resolution as specified by the Steering Body of EMEP.

3. In good time before each annual session of the Executive Body, EMEP shall
provide information on:

{a) Ambient concentrations and deposition of oxidized sulphur compounds;
and

(b) Calculations of sulphur budgets.

Parties in areas outside the geographical scope of EMEP shall make available
similar information if requested to do so by the Executive Body.
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4. The Executive Body shall, in accordance with article 10, paragraph 2 (b),.
.of the Convention, arrange for the preparation of information on the effects
of depositions of oxidized sulphur and other acidifying compounds.

§. The Parties shall, at sessions of the Executive Body, arrange for the
preparation, at regular intervals, of revised information on calculated and
internationally optimized allocations of emission reductions for the States
within the geographical scope of EMEP, with integrated assessment models, with
a view to reducing further, for the purposes of article 2, paragraph 1, of the
present Protocol, the difference between actual depositions of oxidized
sulphur compounds and critical load wvalues.

Article 6
RESEARCH, DEVELOPMENT AND MONITORING

The Parties shall encourage research, development, monitoring and
cooperation related to:

(a) The international harmonization of methods for the establishment of
critical loads and critical levels and the elaboration of procedures for such
harmonization; :

(b) The improvement of monitoring techniques and systems and of the
modelling of transport, concentrations and deposition of sulphur compounds;

(c) Strategies for the further reduction of sulphur emissions based on
critical loads and critical levels as well as on technical developments, and
the improvement of integrated assessment modelling to calculate
internationally optimized allocations of emission reductions taking into
account an equitable distribution of abatement costs;

(d) The understanding of the wider effects of sulphur emissions on human
health, the environment, in particular acidification, and materials, including
historic and cultural monuments, taking into account the relationship between
sulphur oxides, nitrogen oxides, ammonia, volatile organic compounds and
tropospheric ozone;

(e) Emission abatement technologies, and technologies and techniques to
enhance energy efficiency, energy conservation and the use of renewable energy;

{f) The economic evaluation of benefits for the environment and human
health resulting from the reduction of sulphur emissions.

Article 7
COMPLIANCE

1. An Implementation Committee is hereby established to review the
implementation of the present Protocol and compliance by the Parties with
their obligations., It shall report to the Parties at sessions of the
Executive Body and may make such recommendations to them as it considers
appropriate. .
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2. Upon consideration of a report, and any recommendations, of the
Implementation Committee, the Parties, taking into account the circumstances
of a matter and in accordance with Convention practice, may decide upon and
call for action to bring about full compliance with the present Protocol,
including measures to assist a Party's compliance with the Protocol, and to
further the objectives of the Protocol.

3. The Parties shall, at the first session of the Executive Body after the

entry into force of the present Protocol, adopt a decision that sets out the

structure and functions of the Implementation Committee as well as procedures
for its review of compliance.

4. The application of the compliance procedure shall be without prejudice to
the provisions of article 9 of the present Protocol.

article 8
REVIEWS BY THE PARTIES AT SESSIONS OF THE EXECUTIVE BODY

1. The Parties shall, at sessions of the Executive Body, pursuant to
article 10, paragraph 2 (a), of the Convention, review the information
supplied by the Parties and EMEP, the data on the effects of depositions of
sulphur and other acidifying compounds and the reports of the Implementation
Committee referred to in article 7, paragraph 1, of the present Protocol.

2. (a) . The Parties shall, at sessions of the Executive Body, keep under
review the obligations set out in the present Protocol, including:

(1) Their obligations in relation to their calculated and
internationally optimized allocations of emission reductions
referred to in article 5, paragraph 5; and

(ii) The adequacy of the obligations and the progress made towards the
achievement of the objectives of the present Protocol,

{b) Reviews shall take into account the best available scientific
information on acidification, including assessments of critical loads,
technological developments, changing economic conditions and the fulfilment of

the obligations on emigsion levels;

(c) In the context of such reviews, any Party whose obligations on
sulphur emission ceilings under annex II hereto do not conform to the
calculated and internatiocnally optimized allocations of emission reductions
for that Party, required to reduce the difference between depositions of
sulphur in 1990 and critical sulphur depositions within the geographical scope
of EMEP by at least 60%, shall make every effort to undertake revised
obligations;

(d) The procedures, methods and timing for such reviews shall be
specified by the Parties at a session of the Executive Body. The first such
review shall be completed in 1997,
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Article 9
SETTLEMENT OF DISPUTES

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

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

(a) Submission of the dispute to the International Court of'Justice;

(b) Arbitration in accordance with procedures 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 integration organization may make a
declaration with like effect in relation to arbitration in accordance with the

procedures referred to in subparagraph (b) above.

3. A declaration made under paragraph 2 above shall remain in force until it
expires in 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 revocation or the expiry of a declaration
shall not in any way affect proceedings pending before the International Court
of Justice or the 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 after twelve months
following notification by one Party to another that a dispute exists between
them, the Parties concerned have not been able to settle their dispute through
the means mentioned in paragraph 1 above, the dispute shall be submitted, at
the request of any of the parties to the dispute, to conciliation.

6. For the purpose of paragraph 5, a conciliation commission shall be
created. The commission shall be composed of an equal number of members
appointed by each party concerned or, where parties in conciliation share the
same interest, by the group sharing that interest, and a chairman chosen
jointly by the members so appointed. The commission shall render a
recommendatory award, which the parties shall consider in good faith.
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Article 10

ANNEXES

The annexes to the present Protocol shall form an integral part of the
Protocol. Annexes I and IV are recommendatory in character.

Article 11
AMENDMENTS AND ADJUSTMENTS

1. Any Party may propose amendments to the present Protocol. Any Party to
the Convention may propose an adjustment to annex II to the present Protocol
to add to it its name, together with emission levels, sulphur emission
ceilings and percentage emission reductions.

2. Such proposed amendments and adjustments shall be submitted in writing to
the Executive Secretary of the Commission, who shall communicate them to all
Parties. The Parties shall discuss the proposed amendments and adjustments at
the next session of the Executive Bedy, provided that those proposals have
been circulated by the Executive Secretary to the Parties at least ninety days
in advance.

3. . Amendments to the present Protocol and to its annexes II, 1II and V shall
be adopted by consensus of the Parties present at a session of the Executive
Body, and shall enter into force for the Parties which have accepted them on
the ninetieth day after the date on which two thirds of the Parties have
deposited with the Depositary their 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 the annexes to the present Protocol, other than to the
annexes referred to in paragraph 3 above, 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 by the Executive Secretary of
the Commission, an amendment to any such annex shall becoma effective for
those Parties which have not submitted tc the Depositary a notification in
accordance with the provisions of paragraph 5 below, provided that at least
sixteen Parties have not submitted such a notification.

5. Any Party that is unable to approve an amendment to an annex, other than
to an annex referred to in paragraph 3 above, shall so notify 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
notification received. A Party may at any time substitute an acceptance for
its previous notification and, upon deposit of an instrument of acceptance
with the Depositary, the amendment to such an annex shall become effective for
that Party.
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6. Adjusfments to annex II shall be adopted by consensus of the Parties
present at .a session of the Executive Bedy and shall become effective for all
Parties to the present Protocol on the ninetieth day following the date on
which the Executive Secretary of the Commission notifies those Parties in

writing of the adoption of the adjustment.

Article 12
SIGNATURE

1. The present Protocol shall be open for signature at Oslo on

14 June 1994, then at United Nations Headgquarters in New York until

12 December 1994 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 resolution 36 {IV) of 28 March 1947, and by regional
economic integration organizations, constituted by sovereign States members
of the Commission, which have competence in respect of the negotiation,
conclusion and applicaticon of international agreements in matters covered by
the Protocol, provided that the States and organizations concerned are
Parties to the Convention and are listed in annex II.

2. In matters within their competence, such regional economic integration

organizations shall, on their own behalf, exercise the rights and fulfil the
responsibilities which the present Protocol attributes to their member

States. In such cases, the member States of these organizations shall not be
entitled to exercise such rights individually.

Article 13
RATIFICATION, ACCEPTANCE, APPROVAL AND ACCESSICON

1. The present Protocol shall be subjéct to ratification, acceptance or
approval by Signatories.

2. The present Protocol shall be open for accession as from 12 December
1994 by the States and organizations that meet the requirements of
article 12, paragraph 1.

Article 14
DEPOSITARY

The instruments of ratification, acceptance, approval or accession shall
be deposited with the Secretary-General of the United Nations, who will
perform the functions of Depositary.
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Article 15
ENTRY INTQ FORCE

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

2. For each State and organization referred to in article 12, 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 Protocol shall enter into force on the ninetieth
day - following the date of deposit by such Party of its instrument of
ratification, acceptance, approval or accession.

Article 16
WITHDRAWAL

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

the withdrawal.

Article 17
AUTHENTIC TEXTS

The original of the present Protocol, of which the English, French and
Russian texts are equally authentic, shall be deposited with the
Secretary-General of the United Nations.

IN WITNESS WHEREOF the undersigned, beinq duly authorized‘théreto, have
signed the present Protocol.

DONE at Oslo, this fourteenth day of June one thousand nine hundred and
ninety-four,
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Apnex 1

CRITICAL SULPHUR DEPOSITION
(5-percentile in centigrams of sulphur per square metre per year}
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Annex II

SULPHUR EMISSION CEILINGS AND PERCENTAGE EMISSION REDUCTIONS

The sulphur emission ceilings listed in the table below give the
obligations referred to in paragraphs 2 and 3 of article 2 of the present
Protocol. The 1980 and 1990 ‘emission levels and the percentage emission

reductions listed are given for information purpeses only.

Percentage emissiocn

Emission Sulphur emission
levels ceilings¥ reductions
kt SO, per year kt SO, per year {base year 1980Y)
1980 1990 2000 2005 2010 2000 2005 2010
Austria 397 90 78 80 '
Belarus 740 456 400 370 38 46 50
Belgium 828 443 248 232 215 70 72 74
Bulgaria 2050 2020 1374 1230 1127 33 40 45
Canada - natiesnal 4614 3700 3200 30
- SOMA 3245 1750 46
Croatia 150 160 133 125 117 11 17 22
Czech Republic 2257 1876 1128 902 632 50 60 72
Denmark 451 180 90 a9
Finland 584 - 260 116 80
France - 3348 1202 868 770 737 74 17 70
Germany 7494 5803 1300 990 83 87
Greece 400 510 595 580 570 0 3 4
Hungary 1632 1010 898 8le 653 45 50 60
Ireland 222 168 155 30
Italy 3800 1330 1042 65 13
Liechtenstein 0.4 0.1 0.1 75
‘Luxembourg 24 10 58
Netherlands 466 207 106 77
Norway 142 54 34 76
Poland 4100 3210 2583 2173 1397 37 47 66
Portugal 266 . 284 304 294 0 3
Russian Federation® 7161 4460 4440 4297 4297 k1] 40 40
Slovakia 843 539 337 295 240 60 65 712
Slovenia 235 195 130 94 71 45 . 60 70
Spain 3319 = 2316 2143 35
Sweden 507 130 100 80
Switzerland 126 62 60 52
Ukraine 3850 2310 40
United Kingdom 41898 3780 2449 1470 980 50 70 80
9598 62

European Community 25513
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Notes

a/ If, in a given year before 2005, a Party finds that, due to a
particularly cold winter, a particularly dry summer and an unforeseen
short-term loss of capacity in the power supply system, domestically or in a
neighbouring country, it cannot comply with its obligations under this annex,
it may fulfil those obligations by averaging its national annual sulphur
emissions for the year in question, the year preceding that year and the year
following it, provided that the emission level in any single year is not more
than 20% above the sulphur emission eceiling.

The reason for exceedance in any given year and the method by which the
three-year average figure will be achieved, shall be reported to the
Implementation Committee.

b/ For Greece and Portugal percentage emission reductions given are
based on the sulphur emission ceilings indicated for the year 2000.

S/ European part within the EMEP area.
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Annex III
DESIGNATION OF SULPHUR OXIDES MANAGEMENT AREAS {SOMAs)

The following SCMA is listed for the purposes of the present Protocol:

South-east Canada SOMA

This is an area of 1 million km2 which includes all the territory of

the provinces of Prince Edward Island, Nova Scotia and New Brunswick, all the
territory of the province of Quebec south of a straight line between
Havre-St.Pierre on the north coast of the Gulf of Saint Lawrence and the point
where the Quebec-Ontario boundary intersects the James Bay coastline, and all
the territory of the province of Ontario south of a straight line between the
point where the Ontario-Quebec boundary intersects the James Bay coastline and
Nipigon River near the north shore of Lake Superior,
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Annex IV

CONTROL TECHNOLOGIES FOR SULPHUR EMISSIONS FROM STATIONARY SOURCES

I. INTRODUCTION

1. The aim of thig annex is to provide guidance for identifying sulphur
control options and technologies for giving effect to the obligations of the

present Protocol.

2. The annex is based on information on general options for the reduction of
sulphur emissions and in particular on emission control technology performance
and costs contained in official documentation of the Executive Body and its
subgidiary bodies.

3. Unless otherwise indicated, the reduction measures listed are considered,
on the basis of operational experience of several years in most cases, to be
the most well-established and economically feasible best available
technologies. However, the continuously expanding experience of low-emission
measures and technologies at new plants as well as of the retrofitting of
existing plants will necessitate regular review of this annex.

4. Although the annex lists a number of measures and technologies spanning a
wide range of costs and efficiencies, it cannot be considered as an exhaustive
statement of control options. Moreover, the choice of control measures and
technologies for any particular case will depend on a number of factors,
including current legislation and regulatory provisions and, in particular,
control technology requirements, primary energy patterns, industrial
infrastructure, economic circumstances and specific in-plant conditions.

5. The annex mainly addresses the control of oxidized sulphur emissions
considered as the sum of sulphur dioxide (SO;) and sulphur trioxide (S03),
expressed as SO;. The share of sulphur emitted as either sulphur oxides or
other sulphur compounds from non-combustion processes and other sources is
small compared to sulphur emissions from combustion.

6. When measures or technologies are planned for sulphur sources emitting
other components, in particular nitrogen oxides (NO,), particulates, heavy
metals and volatile organic compounds (VOCs), it is worthwhile to consider
them in conjunction with pollutant-specific control options in order to
maximize the overall abatement effect and minimize the impact on the
environment and, especially, to avoid the transfer of air pollution problems
to other media {such as waste water and solid waste).

II. MAJOR STATIONARY SOURCES FOR SULPHUR EMISSIONS

7. Fossil fuel combustion processes are the main source of anthropogenic
sulphur emissions from stationary sources. In addition, some non-combustion
processes may contribute considerably to the emissions. The major stationary
source categories, based on EMEP/CORINAIR'90, include:
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(i) Public power, cogeneration and district heating plants:

{a) Boilers)
(b) Stationary combustion turbines and internal combustion engines)
(ii) Commercial, institutional and residential combustion plants:
(a) Commercial boilers;
(b) Domestic heaters;
(iii) Industrial combustion plants and processes with combustion:
(a) Boilers and process heaters

(b) Processes, e.g. metallurgical operations such as roasting and
sintering, coke oven plants, processing of titanium dioxide

(TiO03), etc.,

{¢) Pulp production;

{iv) Non-combustion processes, e.g. sulphuric acid production, specific
organic synthesis processes, treatment of metallic surfaces)

{v) Extraction, processing and distribution of fossil fuels)

(vi) Waste treatment and disposal, e.g. thermal treatment of municipal
and industrial waste. :

8. Overall data (1920) for the ECE region indicate that about 88% of total
sulphur emissions originate from all combustion processes (20% from industrial
combustion), 5% from production processes and 7% from oil refineries. The
power plant sector in many countries is the major single contributor to
sulphur emissions. In some countries, the industrial sector {including
refineries) is also an important SO emitter. Although emissions from
refineries in the ECE region are relatively small, their impact on sulphur
emissions from other sources is large due to the sulphur in the oil products.
Typically 60% of the sulphur intake present in the crudes remains in the
products, 30% is recovered as elemental sulphur and 10% is emitted from
refinery stacks.

III. GENERAL OPTIONS FOR REDUCTION OF SULPHUR EMISSIONS FROM COMBUSTION
9. General options for reduction of Sulphur emissions are:

(1) Energy management measures: */

:/ Options (i) (a) and (b) are integrated in the energy structure and
policy of a Party. Implementaticn status, efficiency and costs per sector are
. not considered here.
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(a) Energy saving

The rational use of energy (improved energy efficiency/process operation,
cogeneration and/or demand-side management) usually results in a reduction in

sulphur emissions.
{b) Energy mix

In general, sulphur emissions can be reduced by increasing the proportion
of non-combustion energy sources {i,e, hydro, nuclear, wind, etc.)} to the
energy mix. However, further environmental impacts have to be considered.

(ii) Technological options:

(a) Fuel switching

The SO; emissions during combustion are directly related to the sulphur
content of the fuel used.

Fuel switching (e.g. from high- to low=-sulphur coals and/or liquid fuels,
or from coal to gas) leads to lower sulphur emissions, but there may be
certain restrictions, such as the availability of low-sulphur fuels and the
adaptability of existing combustion systems to different fuels. In many ECE
countries, some coal or oil combustion plants are being replaced by gas-fired

~ combustion plants. Dual-fuel plants may facilitate fuel switching.

(b) Fuel cleaning

Cleaning of natural gas is state-of-the-art technology and widely applied
for operational reasons.

Cleaning of process gas {acid refinery gas, coke oven gas, biogas, etc.)
is also state-of-the-art technology.

Desulphurization of liquid fuels (light and middle fractions) is
state-of-the~art technology.

Desulphurization of heavy fractions is technically feasible;
nevertheless, the crude properties should be kept in mind. Desulphurization
of atmospheric residue (bottom products from atmospheric crude distillation
units) for the production of low=-sulphur fuel oil is not, however, commonly
practised; processing low=sulphur crude is usually preferable.

Hydro-cracking and full conversion technology have matured and combine high
sulphur retention with improved yield of light products. The number of full
conversion refineries is as yet limited. Such refineries typically recover 80
to 90% of the sulphur intake and convert all residues into light products or
other marketable products, PFor this type of refinery, energy consumption and
investment costs are increased. Typical sulphur content for refinerxy products
is given in table 1 below. '
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Table 1

Sulphur content from refinery products
{S content (%))

Typical present values Anticipated future values

Gasoline ' 0.1 0.05

Jet kerosene 0.1 0.01

biesel 0.05 - 0.3 < 0.05

Heating oil 0.1 - 0.2 < 0.1

Fuel oil 0.2 - 3.5 < 1

Marine diesel - 0.5 - 1.0 < 0.5

Bunker oil 3.0 - 5.0 _ < 1 (coastal areas)

< 2 (high seas)

A

Current technologies to clean hard coal can remove approximately 50% of
the inorganic sulphur (depending on coal properties) but none of the organic
sulphur. More effective technologies are being developed which, however,
invelve higher specific investment and costs. Thus the efficiency of sulphur
removal by coal cleaning is limited compared to flue gas desulphurization.
There may be a country-specific optimization potential for the best combination
of fuel cleaning and flue gas cleaning.

(c) Advanced combustion technologies

These combustion technologies with improved thermal efficiency and
reduced sulphur emissions include: fluidized-bed combusticn (FBC)}: bubbling
(BFBC), circulating (CFBC)} and pressurized (PFRC}; integrated gasification
combined-cycle (IGCC): and combined-cycle gas turbines (CCGT).

Stationary combustion turbines can be integrated into combustion systems
in existing conventional power plants which can increase overall efficiency by
S to 7%, leading, for example, to a significant reduction in SO, emissions.
However, major alterations to the existing furnace system become necessary.

Fluidized-bed combustion is a combustion technology for burning hard coal
and brown coal, but it can alsc burn other solid fuels such as petroleum coke
and low-grade fuels such as waste, peat and wood. Emissions can additionally
be reduced by integrated combustion control in the system due to the addition
of lime/limestone to the bed material. The total installed capacity of FBC has
reached approximately 30,000 MW,, (250 to 350 plants), including 8,000 MW,, in
the capacity range of greater than 50 MW.,,. By-products from this process may
cause problems with respect to use and/or disposal, and further development is
required. -
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The IGCC process includes coal gasification and combined-cycle power
generation in a gas and steam turbine. The gasified coal is burnt in the
combustion chamber of the gas turbine. Sulphur emission contreol is achieved
by the use of state~of-the-art technology for raw gas cleaning facilities
upstream of the gas turbine. The technology also exists for heavy oil
residues and bitumen emulsions. The installed capacity is presently about

1,000 MWe1 (5 plants).

Combined-cycle gas-turbine power stations using natural gas as fuel with
an enerqgy efficiency of approximately 48 to 52% are currently being planned.

(d) Process and combustion modifications

Combustion modifications comparable to the measures used for NO,
emission control do not exist, as during combustion the organically and/or
inorganically bound sulphur is almost completely oxidized (a certain
percentage depending on the fuel properties and combustion technology is
retained in the ash).

In this annex dry additive processes for conventicnal boilers are
considered as process modifications due to the injection of an agent into the
combustion unit. .However, experience has shown that, when applying these
processes, thermal capacity is lowered, the Ca/S ratio is high and sulphur
removal low. Problems with the further utilization of the by~product have to
be considered, so that this solution should usually be applied as an
intermediate measure and for smaller units (table 2).
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Table 2
Emissi E lphi id ] . F ] 1 . f ical
. E 1-fuelled boil
Uncontroled enssions Additve injection Wet scrubbing & Spray dry absorption I
Raduction sthiciency (%) up lo 60 95 up o %0
Energy sfficiency . .
B0 mh) 0.4-1 6-10 3-8
Total installed capacity 1 1
(ECE Eur (MW, 194,000 §.ooo
Mix of Ca sails and fly Gypsum (sludge/ wasie Mix of CaSo, * /2 H,0
Type of by-product ashes waler) and fly ashes
Specilic nvestment . .
(cost ECU(1990)W,,) 2-50 6 - 2% S-20
mym oW,  mom’y  ghWhy  mgimg  ghWh, moim'g  ghWh,
Hard coal o 1,000-10,000 3.535 400-4,000 1414 <400 <4 <400 <14
(€00, 1%8) @7 (<200, 1% S} <0.7
Brown coal ¢/ 1,000-20,000 4284 400-8,000 1.7336 <400 <7 <400 <17
(<200, 1% S} 08 (<200, 1% S} <08
Heavy o 1,000-10,000 2.8-28 400-4,000 1.1-11 <400 <i.1 <400 «l.1
, (<200, 1% S) <08 (<200, 1% 8) 06
Ammonia scrubbing b/ Weliman Lord 3/ Activated carbon g/ Combined catalytic 3/
Reduction efficiancy (%) up o 30 95 95 95
Energy efficiency
(kWJ“OJ mg/h) 310 10-15 48 2
Tolal instaled capacily
(ECE Eur) (MW,) 20 2,000 700 1,300
A Elemanlal S Elemental § .
T.ypo of by-product Ammonia lertlizer Suphunc acd (99 woi%)  Suiphuric aid (99 volL%) Sulphunc acid (70 wi.%)
Specific invasiment )
cost ECU1000)AW, e d 200300 ¢ 80309 § 20350 o I
mym'y  ghWhy, mgm'g  gkWhy mgm'g  okWhy mym'g  okihy
Hard coal g¢f <4 L <14 <A00 <i4 <400 <14 <400 <14
(<200, 1% §) <07 {200, 1% 8) ©7 (<200, 1% S) 0.7 (200, 1%8) 47
Brown coal ¢/ <400 <1.7 <400 <t.7 <400 «t.7 <400 - <17
{00, 1%S) <04 (<200, 1% 5) <8 (<200, 1% 5} 0.8 (200, 1% §) <08
Heavy oil &/ <400 <t.1 <400 <1.1 <400 <14 <400 «i.1
€00, 1%8) 0B (<200, 1% 5) <08 (@00, 1% 5) <08 (<200, 1% S) 06
a) For high sulphur content in the fuel the removal efficiency has to
be adapted. However, the scope for doing so may be process-
specific. Availability of these processes is usually 95%.

b/ Limited applicability for high-sulphur fuels.

o/ Emission in mg/m® (STP), dry, 6% oxygen for solid fuels, 3% oxygen
for liquid fuels.
4as Conversion factor depends on fuel properties, specific fuel gas

volume and thermal efficiency of boiler (conversion factors
(m*/kWh,;, thermal efficiency: 36%) used: hard coal: 3.50; brown

coal: 4.20; heavy oil: 2.80).
a/ Specific investment cost relates to a small sample of installations.
E/ Specific investment cost includes denitrification process.

The table was established mainly for large combustion installations in
the control options are also valid for other

sectors with similar exhaust gases.

the public sector.

However,
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(e) Flue gas desulphurization (FGD) processes

These processes aim at removing already formed sulphur oxides, and are
also referred to as secondary measures. The state-of-the~art technologies for
flue gas treatment processes are all based on the removal of sulphur by wet,
dry or semi~-dry and catalytic chemical processes.

To achieve the most efficient programme for sulphur emission reductions
beyond the energy management measures listed in (i) above a combination of
technological options identified in (ii) above should be considered.

In some cases options for reducing sulphur emissions may also result in
the reduction of emissions of CO;, NO, and other pollutants.

In public power, cogeneration and district heating plants, flue gas
treatment processes used include: lime/limestone wet scrubbing (LWS); spray
dry absorption (SDA); Wellman Lord process {WL)j; ammonia scrubbing (AS)) and
combined NO, /SO, removal processes (activated carbon process (AC) and
combined catalytic NOy/SOy removal).

In the power generation sector, LWS and SDA cover 85% and 10%,
respectively, of the installed FGD capacity.

Several new flue gas desulphurization processeé, such as electron beam
dry scrubbing (EBDS) and Mark 13A, have not yet passed the pilot stage.

Table 2 above shows the efficiency of the above~mentioned secondary
measures based on the practical experience gathered from a large number of
implemented plants. The implemented capacity as well as the capacity range
are also mentioned. Despite comparable characteristics for several sulphur
abatement technologies, local or plant-gpecific influences may lead to the
exclusion of a given technology.

Table 2 also includes the usual investment cost ranges for the sulphur
abatement technologies listed in sections (ii) (c¢), (d) and (e). However,
when applying these technologies to individual cases it should be noted that
investment costs of emission reduction measures will depend amongst other
things on the particular technologies used, the required control systems, the
plant size, the extent of the required reduction and the time-scale of planned
maintenance cycles. The table thus gives only a broad range of investment.
costs. Investment costs for retrofit generally exceed those for new plants.

IV. CONTROL TECHNIQUES FOR OTHER SECTORS

10, The control techniques listed in section 9 (ii) (a) to (e) are valid not
only in the power plant sector but also in various other sectors of industry.
Several years of operational experience have been acquired, in most cases in

the power plant sector. '
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11. The application of sulphur abatement technologies in the industrial
sector merely depends on the process's specific limitations in the relevant
sectors. Important contributors to sulphur emissions and corresponding
reduction measures are presented in table 3 below.

Table 3
Source Reduction measures
Roasting of non-ferrous sulphides Wet sulphuric acid

catalytic process (WSA)

Viscose production Double-contact process
Sulphuric acid production Double-contact process, improved yield
Kraft pulp production ) Variety of process-integrated measures

12. 1In the sectors listed in table 3, process-integrated measures, including
raw material changes (if necessary combined with sector-specific flue gas
treatment), can be used to achieve the most effective reduction of sulphur

emissions.
13. Reported examples are the following:

{a) In new kraft pulp mills, sulphur emission of less than 1 kg of
sulphur per tonne of pulp AD (air dried) can be achieved; ::/

(b) 1In sulphite pulp mills, 1 to 1.5 kg of sulphur per tonne of pulp AD
can be achieved; :

(c) In the case of roasting of sulphides, removal efficiencies of 80 to
99% for 10,000 to 200,000 m3/h units have been reported (depending

on the process);

(d) For one iron ore sintering plant, an FGD unit of 320,000 m3/h
capacity achieves a clean gas value below 100 mg Sox/Nm3 at

6% 0oy
(e} Coke ovens are achieving less than 400 mg sox/Nm3 at 6% Oy

(£) Sulphuric'acid plants achieve a conversion rate larger than 99%;

{g) Advanced Claus plant achieves sulphur recovery of more than 99%.

**/ Control of éulphuruto-sodium ratio is required, i.e. removal of
sulphur in the form of neutral salts and use of sulphur-free sodium make-up.
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V. BY-PRODUCTS AND SIDE~-EFFECTS

14. As efforts to reduce sulphur emissions from stationary sources are
inereased in the countries of the ECE region, the quantities of by-products
will also increase.

15. Options which would lead to usable by-products should be selected.
Furthermore, options that lead to increased thermal efficiency and minimize
the waste disposal issue whenever possible should be selected, Although most
by~-products are usable or racyclable products such as gypsum, ammonia salts,
sulphuric acid or sulphur, factors such as market conditions and quality
standards need to be taken into account. Further utilization of FBC and SDA
by-products have to be improved and investigated, as disposal sites and
disposal criteria limit disposal in several countries.

16. The following side-effects will not prevent the implementation of any
technology or method but should be considered when several sulphur abatement
options are possible:

(a) Energy requirements of the gas treatment processes;

(b) Corrosiofl attack due to the formation of sulphuric acid by the
reaction of sulphur oxides with water vapour;

{c¢) Increased use of water and waste water treatment;
(d) Reagent requirements;

(e) Solid waste disposal.

VI. MONITORING AND REPORTING

17. The measures taken to carry out national strategies and policies for the
abatement of air pollution include: legislation and regqulatory provisions,
economic incentives and disincentives; as well as technological requirements
(best available technology).

18, 1In general, standards are set, per emission source, according to plant
size, operating mode, combustion technology, fuel type and whether it is a new
or existing plant, An alternative approach also used is to set a target for
the reduction of total sulphur emissions from a group of sources and to allow
a choice of where to take action to reach this target (the bubble concept).

19, Efforts to limit the sulphur emissions to the levels set out in the
national framework legislation have to be controlled by a permanent monitoring
and reporting system and reported to the supervising authorities.

20, Several monitoring systems, using both continuous and discontinuous
measurement methods, are available. However, quality requirements vary.
Measurements are to be carried out by qualified institutes using measuring and
monitoring systems, To this end, a certification system can provide the best

assurance,
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21. In the framework of modern automated monitoring systems and process
control equipment, reporting does not create a problem. The collection of
data for further use is a state-of-the—-art technique; however, data to be
reported to competent authorities differ from case to case., To obtain better
comparability, data sets and prescribing regulations should be harmonized.
Harmonization is also desirable for quality assurance of measuring and .
monitoring systems. This should be taken into account when comparing data.

22. To avoid discrepancies and inconsistencies, key issues and parameters,
including the following, must be well defined:

(a) Definition of standards expressed as ppmv, mg/Nm3, g/GJ, kg/h or
kg/tonne of product. Most of these units need to be calculated and
need specification in terms of gas temperature, humidity, pressure,
oxygen content or heat input value;

(b) Definition of the period over which standards are to be averaged,
expressed as hours, months or a year)

(¢) Definition of failure times and corresponding emergency regqulations
regarding bypass of monitoring systems or shut-down of the
installation;

(d) Definition of methods for back-filling of data missed or lost as a
result of eguipment failure;

(e) Definition of the parameter sgset to be measured. Depending on the
type of industrial process, the necessary information may differ.
This also involves the location of the measurement point within the

system.

23. Quality control of measurements has to be ensured.



Castka 38 Sbirka mezinirodnich smluv & 78 / 2010 Strana 2879

Annex V
EMISSION AND SULPHUR CONTENT LIMIT VALUES

A EMISSION LIMIT VALUES FOR MAJOR STATIONARY COMBUSTION SOURCES a/

(i} {1ii) (1ii)

Emission limit value| Desulphurization rate

(MWrp) (mg SO,/Nm* b/) (%)
1. SOLID FUELS 50=-100 2000
(based on 6% oxygen in [ 100-500 2000-400 40 (for 100-167 MW,,)
Elue gas) (linear decrease) 40-90 (linear increase

for 167-500 MW,,)

>500 400 90
2. LIQUID FUELS 50-300 1 700
{based on 3% oxydgen in 300-500 1 700-400 90
flue gas) : < (linear decrease)

>500 400 90
3. GASEOUS FUELS
{based on 3% oxygen in
flue gas)
Caseous fuels in general 35
Ligquefied gas 5
lLow calorific gases from 800
gasification of refinery
residues, coke oven gas,
blast-furnace gas
B. GAS OIL Sulphur content (%)
Diesel for on-road vehicles 0.05
Other types 0.2

Noteg

a/ As guidance, for a plant with a multi-fuel firing unit involving the
simultaneous use of two or more types of fuels, the competent authorities shall
set emission limit values taking into account the emission limit values from
column (ii) relevant for each individual fuel, the rate of thermal input
delivered by each fuel and, for refineries, the relevant specific
characteristics of the plant. For refineries, such a combined limit value
shall under no circumstances exceed 1700 mg SOZ/NmJ.

In particular, the limit values shall not apply to the following plants:

Plants in which the products of combustion are used for direct
heating, drying. or any other treatment of objects or materials,
e.g. reheating furnaces, furnaces for heat treatment:
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- Post-combustion plants, i.e. any technical apparatus designed to
purify the waste gases by combustion which is not operated as an
-independent combustion plant;

- Facilities for the regeneration of catalytic cracking catalysts,
- Facilities for the conversion of hydrogen sulphide into sulphury
- Reactors used in the chemical industrys

- Coke battery furnaces;

- Cowperss

- Waste iﬁcinerators;

- Plants powered by diesel, petrol and gas engines or by gas turbines,
irrespective of the fuel used.

In a case where a Party, due to the high sulphur content of indigenous
solid or liquid fuels, cannot meet the emission limit values set forth in
column (ii), it may apply the desulphurization rates set forth in column (iii)
or a maximum limit value of 800 mg SOZ/Nm3 (although preferably not more
than 650 mg Soz/Nm3). The Party shall report any such application to the
Implementation Committee in the calendar year in which it is magde.

Where two or more separate new plants are installed in such a way that,
taking technical and economic factors into account, their waste gases could,
in the judgement of the competent authorities, be discharged through a common
stack, the combination formed by such plants is to be regarded as a single

unit.

b/ mg soz/Nm3 is defined at a temperature of 2739 K and a
pressure of 101.3 kPa, after correction for the water vapour content.
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PREKLAD

Protokol o dalSim sniZovani emisi siry k Umluvé o dalkovém znedist’ovani
ovzdu$i. piresahujicim hranice stati z roku 1979

SMLUVNI STRANY,

ROZHODNUTY uskutednit Umluvu o dalkovém znedidténi ovzdusi presahujicim
hranice stata,

ZNEPOKOJENY tim, Ze emise siry a jiné latky znecist'ujici ovzdusi jsou i nadile
pfenaSeny pies hranice statti a v té€ch ¢astech Evropy a Severni Ameriky, které jsou
jim vystaveny, pusobi rozsdhlé $kody na pfirodnich zdrojich, jako jsou lesy, puda a
voda, jeZ maji Zivotni dlleZitost pro Zivotni prostfedi a pro hospodafstvi, a na
hmotnych pfedmétech, véetné€ historickych pamatek a za jistych okolnosti ptlisobi
nepiiznivé na lidské zdravi, ’

ROZHODNUTY podniknout preventivni opatieni k pfedvidani, zabranéni nebo k
sniZeni emisi latek znec¢istujicich ovzdusi a ke zmirfiovani jejich nepfiznivych G&ink,

PRESVEDCENY, Ze tam, kde existuje hrozba vaZné a nenapravitelné $kody, neméla
by chybéjici uplna védecka jistota byt pouZita jako divod pro odklad téchto opatieni,
majice pfitom na zfeteli, Ze ndklady na takova preventivni opatfeni ke sniZeni emisi
by mé&ly byt vynaloZeny hospodarng,

PAMETLIVY, Ze opatfeni k omezeni emisi siry a jinych latek zne&istujicich ovzdusi
by rovnéz piispéla k ochrané citlivého Zivotniho prostiedi Arktidy,

MAIJICE NA ZRETELI, Ze pfevazujicimi zdroji zne&istovani ovzdusi, které piispivaji
k acidifikaci Zivotniho prostiedi, jsou spalovani fosilnich paliv pro vyrobu energie a
hlavni technologické procesy v rliznych primyslovych odvétvich, jakoZ i doprava,
které zplisobuji emise siry, oxidl dusiku a jinych zne€ist'ujicich latek,

VEDOMY si, Ze k omezovani znecistovani ovzdusi je tfeba pfistupovat regionalné a
z hlediska ndkladd efektivné tim, e se vezmou v uvahu odchylky v udincich a v
nakladech mezi jednotlivymi zemé&mi,

CHTEJICE podniknout dal3{ a u¢inn&jsi kroky k ¥izeni a snizovani emisi siry,

UZNAVAIJICE, Ze jakékoli politika omezovani siry, i kdyZ bude v regionu z hlediska
ndkladd vysoce U¢inna, bude mit za nasledek zna¢né ekonomické zatiZzeni zemi,
jejichz hospodéaistvi transformuje v trzni ekonomiku,

UVEDOMUIICE si, Ze opatfeni podniknuta ke sniZeni emisi siry by se neméla stat
prosttedkem libovolné nebo neospravedinitelné diskriminace nebo zastfeného
omezovani mezindrodni soutéZe a obchodu,
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BEROUCE V UVAHU stavajici védecké a technické tidaje o emisich, o procesech v
ovzdudi a o uUdincich oxidld siry na Zivotni prostfedi a rovnéZ néklady na jejich
sniZovani,

VEDOMY si, Ze acidifikaci Zivotniho prostfedi zptsobuji kromé& oxidil siry také

emise oxidi dusiku a amoniaku,

POZNAMENAVAJICE, ¢ na z4kladé Ramcové umluvy OSN o zméné klimatu
ptijaté v New Yorku 9. kvétna 1992 existuje dohoda o vypracovavani vnitrostatnich
postupli a podniknuti odpovidajicich opatfeni k boji proti zméndm klimatu, od které
1ze odekavat, Ze povede ke sniZeni emisi siry,

POTVRZUIJICE, Ze je zapotiebi zajistit udrZitelny rozvoj 3etmny k Zivotnimu
prostiedi,

UZNAVAIICE, Ze je tieba pokratovat ve védecké a technické spolupraci k dalsimu
rozpracovani piistupu zaloZzeného na kritickych zaté€Zich a kritickych trovnich, véetné
snah provést posouzeni nékolika latek znedistujicich ovzdusi a riznych GEinkd na
Zivotni prostfedi, materidly a lidské zdravi,

PODTRHUIJICE, Ze v&decké a technické poznatky se vyvijeji a Ze bude nutné vzit

tento vyvoj v tvahu p#i pfezkoumani pfimérenosti zavazki, které byly ptevzaty podle
tohoto protokolu, a pfi rozhodovéni o dalsi Cinnosti, .

UZNAVAIICE Protokol o sniZeni emisi siry nebo jejich tokii pfes hranice statd
nejméné o 30 procent, ktery byl pfijat v Helsinkdch dne 8. Cervence 19835, a
opatienich, ktera jiZ mnohé staty podnikly a ktera se projevila ve sniZeni emisf siry,
SE DOHODLY NA TOMTO:

Clének 1

DEFINICE

Pro ucely tohoto protokolu se:

1. "Gmluvou" rozumi Umluva o dalkovém zne€i$tovani ovzdusi pfesahujicim hranice
statd prijata v Zeneveé dne 13. listopadu 1979;

2. "EMEP" rozumi Program spoluprace pfi monitorovani a vyhodnocovani dalkového
prenosu latek znedist'ujicich ovzdusi v Evropé;

3. "vykonnym organem" rozumi vykonny organ imluvy ustanoveny podle ¢l. 10 odst.
1 imluvy;

4. "Komisi" rozumi Hospodaiska komise pro Evropu Organizace spojenych narodi;
p .

5. "smluvnimi stranami” rozumi, pokud z kontextu nevyplyva jinak, smluvni strany
tohoto protokolu;
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6. "geografickym rozsahem EMEP" rozumi oblast definovana v ¢l. | odst. 4 protokolu
k Umluvd o dilkovém znediitovani ovzdusi piekradujicim hranice stitl o
dlouhodobém financovani Programu spoluprice pfi monitorovani a vyhodnocovéni
dilkového prenosu litek zneéistujicich ovzdusi v Evropé (EMEP) pfijatém v Zenevé
dne 28. zafi 1984, '

7. "SOMA" rozumi tzemi vymezené v ptiloze III za podminek stanovenych v €l. 2
odst. 3, kde probihaji opatieni ke sniZeni oxidd siry;

8. "kritickou z4t&€Z{" rozumi kvantitativni odhad expozice jedné ¢i vice znediStujicim
latkdm, pod jejiZ drovni podle soufasnych poznatkdi nedochazi k vyznamnym
Skodlivym t¢inkiim na ur¢ité citlivé prvky Zivotniho prostiedi;
9. "kritickou Grovni" rozumi takova koncentrace zneéiStujicich latek v ovzdusi, nad
niZ podle soucasnych poznatkti miZe dochdzet k pfimym nepfiznivym uéinktm na
receptory, jako jsou lidé, rostliny, ekosystémy nebo materialy;

10. "kritickou depozici siry" rozumi kvantitativni odhad expozice vlivu kyslikatych
slougenin siry, s prihlédnutim k absorpci a depozici bazickych kationtd, pod jejiz
urovni podle dosavadnich poznatki nedochdzi k vyznamnym: §kodlivym t¢inkiim na
ur¢ité citlivé prvky Zivotniho prostiedi;

11. "emisemi” rozumi uvolriovani latek do ovzdusi;

12. "emisemi siry" rozumi{ vSechny emise sloucenin siry vyjadfené v kilotunich oxidu
sifi¢itého  (kt SO;) do ovzdusi, které maji pivod v antropogennich zdrojich s
vylouc¢enim lodi v mezindrodni piepravé vne teritoridlnich vod;

13. "palivem" rozumi jakykoli pevny, tekuty nebo plynny spalitelny material s
vyjimkou odpadki z domacnost{ a toxického nebo nebezpecného odpadu;

14. "staciondrnim zdrojem spalovédni"” rozumi kazdé technické zafizeni nebo skupina
zafizeni spolu umisténych na spoleéném stanovidti, kterd vypoust&ji nebo mohou
vypoustét odpadni plyny spoleénym kominem a v nichZ dochizi k oxidaci paliva za
dcelem vyuziti vzniklého tepla;

15. "velkym novym staciondrnim zdrojem spalovani" rozumi kaZdy stacionédrni zdroj
spalovani, jehoZ vystavba nebo podstatnd dprava byla schvilena po 31. prosinci 1995
a jehoZ tepelny ptikon pfi provozu na jmenovitou kapacitu je pfinejmensim 50 MWth.
~ Je vé&cf pfisluSnych vnitrostatnich orgénd, aby rozhodly, zda jde ¢i nejde o podstatnou
Upravu a pfitom zvaZily &initele, jako je prospéSnost této tpravy pro Zivotni prostfedyi;

16. "velkym stdvajicim staciondrnim zdrojem spalovéni" rozumi kaZdy stdvajici zdroj
spalovani, jehoZ tepelny pfikon je pfi provozu na jmenovitou kapacitu nejméné 50
MWth; . '

17. "plynovym olejem" rozumi kaZdy ropny produkt v rdmci HS 2710 nebo kazdy

ropny produkt, ktery vzhledem k svému destiladnimu rozmezi spadd do kategorie

stfednich destilath urcenych k pouziti jako palivo a jehoZ nejméné 85 % objemovych
- veetn€ destilacnich ztrét destiluje pfi 350 °C;
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18. "mezni hodnotou emisi" rozumi piipustnd koncentrace sirnych sloucenin
vyjadienych jako oxid sifiity v odpadnich plynech ze stacionirniho zdroje spalovani
v hmotnostnich jednotkdch v jednotce objemu odpadnich plynd, vyjadfeny v mg
SO,/Nm’, za ptedpokladu, Ze objemovy obsah kysliku v odpadnim plynu ¢ini 3 % v
ptipadé tekutych a plynnych paliv, a 6 % v piipad€ tuhych paliv;

19. "emisni hranici" rozumi{ pifpustné dhrnné mnozstvi sirnych sloudenin vyjadfenych
jako oxid sifi¢ity vypousténych ze zdroje spalovani nebo skupiny zdroji spalovani
umisténych bud’ na spoleéném stanovisti, nebo na geograficky vymezeném tzemi v
kilotunach za rok;

20. "mirou odsifeni" rozumi pomér mnoZstvi siry odloucené na mist¢ spalovéni za
dané obdob{ vzhledem k mnoZstvi siry obsaZené v palivu pfivadéného do spalovaciho
zafizeni zdroje a spotfebovaného za stejné obdobf;

- 21. "bilanci siry" rozumi matice vypoétenych piinosi k depozici kyslikatych
slou€enin siry v pfijimacich uzemich, které pochézeji z emisi z ur¢itych dzemi.

Clanek 2
Zakladni zavazky

1. Smluvni strany ¥{di a sniZuji své emise siry, aby ochranily zdravi lidi a Zivotn{
prostfedi pfed nepfiznivymi d¢inky, zejména pied ucinky acidifikace, a aby do co
nejvyssi miry zajistily, bez nadmérnych nédkladd, Ze depozice kyslikatych slou€enin
siry dlouhodobé nepiekroéi stanovené kritické zétéZe pro siru uvedené v piiloze I,

jakoZto kritickou depozici siry v souladu se soucasnymi védeckymi poznatky.

2. Jako prvni krok smluvni strany pfinejmensim sniZi a budou udrZovat své ro¢ni
emise siry v souladu s terminy a drovnémi uréenymi v piloze IL

3. Nadto kazda smluvnf strana:
a) jejiz celkova rozloha izemi je v&tsi neZ 2 miliony ¢tvereénich kilometr,

b) ktera se na zdklad& odstavce 2 zavézala, Ze jeji ndrodni emisni strop siry nepfekro¢i
niZ8{ z obou hodnot danych bud’ jejimi emisemi z roku 1990, nebo jejim zdvazkem v
Helsinském protokolu z roku 1985 o sniZenf emisi siry nebo jejich tokd pfesahujicich
hranice statl nejmén¢ o 30 %, jak uvadi ptiloha II,

¢) jejiz ro¢ni emise siry, pfispivajici k acidifikaci tizemi spadajictho pod jurisdikci
jedné nebo vice smluvnich stran, vznikaji pouze uvnitf tzemi, kterd jsou pod jeji
jurisdikef a kterd jsou uvedena v seznamu v piiloze III jako SOMA, a kterd k tomu
ucelu predloZila dokumentaci,

d) ktera pfii podpisu tohoto protokolu nebo pfi ptistoupeni k nému vyslovné uvedla, Ze
zamysli jednat v souladu s timto odstavcem, pfinejmensim sniZi a bude udrZovat své
‘roéni emise siry na izemi takto zaneseném do seznamu v souladu s ¢asovym pldnem a
urovnémi uréenymi v pfiloze IL
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4. Kromé& toho pro nové a stdvajici zdroje vyuZiji. smluvni strany nejefektivn&jsi
opatfeni ke sniZeni emisi siry, kterd jsou v jejich zvlaStnich podminkach vhodn4,
mimo jiné:

opatfeni ke zvySeni energetické i¢innosti,
- opatfeni ke zvySeni vyuZivani obnovitelné energie,

- opatfeni ke sniZeni obsahu siry v jednotlivych druzich paliv a k podpofe
pouZivani paliv s nizkym obsahem siry, véetné pouZivini kombinace paliv s
vysokym a nizkym obsahem siry nebo s palivem bez obsahu siry,

- opatfeni k pouZivani nejleps$i dostupné technologie fizeni emisi, kterd
nevyZaduje nadmémé ndklady, za pouZiti obecnych pokyni obsaZenych v
piiloze IV.

5. Kazdd smluvni strana, krom¢ smluvnich stran dohody o kvalit¢ ovzdus$i mezi
Spojenymi staty a Kanadou z roku 1991, pfinejmensim:

a) uplatni mezni hodnoty emisi alespoil stejné piisné jako ty, jeZ jsou uvedeny v
piiloze V pro vSechny nové velké staciondrni zdroje spalovani;

b) nejpozdé&ji 1. Cervence 2004 uplatni podle moZnosti, aniZ by to vyvolalo nadmérné
nédklady, mezni hodnoty emisi pfinejmensim tak pfisné jako ty, které jsou uvedeny v
piiloze V pro velké stivajici staciondrn{ zdroje spalovéni s tepelnym piikonem nad
500 MWth, s piihlédnutim k zistatkové Zivotnosti zafizeni, propotené ode dne
vstupu tohoto protokolu v platnost, anebo zavede ekvivalentni omezeni emisi nebo
jind vhodnd opatfeni za pfedpokladu, Ze tato opatfeni dosdhnou emisni stropy siry
specifikované v ptiloze II a ndsledné déle se pfibliZi kritickym z4t€Zim podle piilohy
I, a nejpozd&ji do 1. 7. 2004 zavede mezni hodnoty emisi pro velké stdvajict
staciondrni zdroje spalovéani s piikonem mezi 50 a 500 MWth za pouZiti obecnych

pokynt v piiloze V;

c) nejpozdéji do dvou let ode dne vstupu tohoto protokolu v platnost zavede nirodni

normy pro obsah siry v plynovych olejich ropného piivodu, pfinejmenSim tak piisné

jako ty, jeZ jsou uvedeny v piiloze V. Pokud by nebylo moZné jinak zabezpecit

dodavky téchto plynovych olejil, mlZe stat prodlouZit obdobi dané v tomto pismenu
na obdobi aZ do deseti let. V takovém piipadé vyslovné uvede svilj imysl toto obdobi

prodlouZit, a to v prohldSeni, které bude uloZeno spolu s listinou o ratifikaci, pfijeti,

schvéleni nebo pfistoupeni.

6. Smluvni strany mohou navic uplatnit ekonomické nastroje k podpofe ndkladove
efektivnich piistupil ke sniZen{ emisi siry.

7. Smluvni strany tohoto protokolu mohou na zasedani vykonného orgénu, v souladu
s pravidly a podminkami, které vykonny orgin vypracuje a odsouhlasi, rozhodnout,
zda dvé& nebo vice smluvnich stran miZe spoleéné provést zdvazky stanovené v
piiloze II. Tato pravidla a podminky zabezpedi splnéni zdvazki stanovenych v
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odstavci 2 tohoto ¢lanku a také podpoii dosaZeni environmentélnich cil stanovenych
v odstavci 1 tohoto ¢lanku.

8. Smluvni strany zah4ji jednan{ o dalSich zdvazcich ke sniZenf emisi, v zavislosti na

vysledku prvniho pfezkoumaéni podle ¢lanku 8 a nejpozdéji do roka po dokonceni
. uvedeného prezkouméni.

Clének 3

Vymeéna technologii

1. Ka7d4 smluvni strana, v souladu se svymi pravnimi a spravnimi pfedpisy a

zvyklostmi a v souladu se zdvazky podle tohoto protokolu vytvafi ptiznivé podminky

pro vyménu technologii a technickych postupti ke sniZovani emisf siry véetné téch,

které zvySuji energetickou u¢innost, vyuZivani obnovitelné energie a zpracovani

paliva s nizkym obsahem siry zvlast€ podporou:

a) obchodni vymeény dostupné technologie;

b) piimych prﬁmyslovffch kontaktt a spoluprice, véetné spole¢nych podniki;

¢) vymény informaci a zkuSenostf;

d) poskytovini technické pomoci.

2. Pii podpofte ¢innosti uvedenych v odstavci 1 tohoto ¢lanku vytvofi smluvni strany

pfiznivé podminky usnadiiovanim kontaktd a spoluprice mezi vhodnymi

organizacemi a jednotlivci v soukromém i vefejném sektoru schopnymi poskytovat

technologii, konstruk¢ni a inZenyrské sluzby, zafizen{ i finanénf prostéedky.

3. Nejpozdé&ji do Sesti mé&sicil ode dne vstupu tohoto protokolu v platnost zahgji

smluvni strany tvahy o tom, jak postupovat, aby se vytvofily pfiznivéj§i podminky

pro vymeénu technologie k sniZovani emis{ siry.

Clanek 4

Narodnf strategie, politiky, programy, opatfeni a informace

1. Pro uskute¢néni zdvazki podle ¢lanku 2 kaZd4 smluvn{ strana:

a) nejpozdéji do Sesti mésici po vstupu tohoto protokolu v platnost pfijme strategie,
politiky a programy a

b) pfijme a uplatni opatfen{ na vnitrostatni drovni k fizen{ a sniZovani emis{ siry.
2. KaZda smluvni strana shromaZd’uje a uchovava informace o:
a) skuteCnych trovnich emisi, pfizemnich koncentracich a depozici oxidu siry a

jinych acidifikujicich sloudenin v prosttedi, s pfihlédnutim k pracovnimu plinu
EMEP, pokud jde o smluvni strany, které spadaji do geografického rozsahu EMEP; a
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b) udincich depozice oxidi siry a jinych acidifikujicich slou¢enin.
Clének 5
Podéavani zprav

1. Kazdd smluvni strana poddvd prostfednictvim vykonného tajemnika Komise
vykonnému orgdnu pravidelné zpravy tak, jak to vykonny organ urci, o:

a) provadéni ndrodnich strategif, politik, programti a opatieni podle €l. 4 odst. 1;

b) tirovnich ro¢nich ndrodnich emisi siry v souladu s pokyny, které pfijme vykonny
orgén, obsahujici ddaje o emisich za vSechny piislusné kategorie zdroji;

c¢) provadéni jinych zavazkd, které na sebe vzala na zaklad€ tohoto protokolu, ve
shodé s rozhodnutim o formé a obsahu, které pfijmou smluvni strany na zasedani
vykonného orgdnu. NdleZitosti tohoto rozhodnuti se podle potieby prezkoumaji za
t¢elem uréeni jakychkoli dodateénych prvki se vztahem k formé a/nebo k obsahu
informaci, které maji byt zahrnuty do zprév.

2. Ka?da smluvni strana v ramci geografického rozsahu EMEP prostiednictvim
- vykonného tajemnika komise poddvd EMEP v obdobich, kterd uréi fidici orgdn
EMEP a ktera budou na zasedani vykonného orgdnu schvélena smluvnimi stranami,
informace o drovnich emisi siry v ¢asovém a prostorovém rozloZeni, jak to vyslovné
uréi ¥idici orgdn EMEP. '

3. Vcas .pfed kazdym vyroénim zaseddnim vykonného orgdnu poskytne EMEP
informace o: '

a) koncentracich a depozici kyslikatych slou¢enin siry v prostiedi, a
b) propoctech bilance siry.

Smluvni strany leZzici mimo geograficky rozsah EMEP zpiistupni na Z4dost
vykonného organu podobné tdaje.

4. V souladu s €. 10 odst. 2 pism. b) Umluvy zajisti vykonny orgén, aby byly
pfipraveny informace o u&incich depozice oxidli siry a jinych acidifikujicich
sloucenin.

5. Smluvni strany na zaseddni vykonného organu zajisti pravidelné zpracovani
revidovanych ddaji o vypoétech a mezinirodné optimalizovanych ptidélech sniZeni
emisi pro stity v geografickém rozsahu EMEP prostfednictvim vyuZiti modeld
integrovaného posuzovani, s vyhledem na dal§{ sniZeni rozdilu mezi skuteCnou
depozici kyslikatych sloudenin siry a hodnotami kritickych z4t€Zi, pro icely €1. 2 odst.
L. ‘

Clanek 6
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Vyzkum, vyvoj a monitorovani

Smluvni strany podporuji vyzkum, vyvoj, monitorovani a spolupréci, které souviseji
s: a) mezindrodni harmonizaci metod stanoveni kritickych z4téZ{ a kritickych trovni a
vypracovani postupu k dosaZeni tohoto souladu;

b) zdokonalenim postupti monitorovani a systémi modelovani pfenosu, koncentraci a
depozice sirnych sloucenin;

c) strategiemi dalStho sniZovani emisi siry zaloZenymi na kritickych zat€Zich a
kritickych trovnich a také na technickém vyvoji, a se zdokonalovinim modelil
integrovaného posuzovini k vypoétu mezinirodné optimalizovanych piidéld sniZeni
emisi, s pfihlédnutim ke spravedlivému rozdélen{ nakladi;

d) pochopenim S$ir§ich u¢inkd emisi siry na lidské zdravi, na Zivotni prostfedi, zvlaste
pak na acidifikace, a na materidly, zejména na historické a kulturn{ pamatky, s
piihlédnutim ke vztahim mezi oxidy siry, oxidy dusiku, amoniakem, t&kavymi
organickymi latkami a troposférickym ozonem,;

e) technologiemi sniZovan{ emis{ a technologiemi a postupy zvySujicimi energetickou
uéinnost, uspory energie a pouZiti obnovitelnych energif;

f) ekonomickym zhodnocenim prospé&chu, ktery pro Zivotni prostiedf a pro zdravi lidi
vyplyva ze sniZenf emisi siry.

Clanek 7
Plnéni zavazkd

1. Ztizuje se provadéci vybor, ktery pfezkoumd provadéni tohoto protokolu a plnéni
zdvazkli smluvnimi stranami. Na zaseddni vykonného orginu poddva zpravy
zastoupenym smluvnim strandm a navrhuje jim doporuceni, kterd povaZuje za
vhodn4.

2. Pti zvaZovéani zprav a kazdého doporuceni provddéciho vyboru mohou smluvni
strany, s ohledem na vécné okolnosti a v souladu s praxi dmluvy, u¢init rozhodnut{ a
vyzvat k akci, kterd by pfinesla dplné splnéni protokolu, véetné opatfeni na pomoc
nékteré smluvni stran¢ pii plnéni protokolu a podporu cilt tohoto protokolu.

3. Na prvém zaseddni vykonného orginu po vstupu tohoto protokolu v platnost
pfijmou smluvni strany rozhodnuti, které ustanovi sloZeni a funkce provadéciho

vyboru a rovnéZ postup pro pfezkoumavani dodrZovani protokolu.

4. Uplatnéni postupu zjistujictho dodrZovani protokolu se nikterak nedotyka
ustanoveni ¢lanku 9 tohoto protokolu.

Clének 8

Pfezkoumavani smluvnimi stranami na zaseddnich vykonného orgénu
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1. Smluvni strany na zaseddnich vykonného organu ptfezkoumaji v souladu s ¢l. 10
odst. 2 pism. a) Uimluvy tdaje dodané smluvnimi stranami a EMEP o d¢incich
depozice siry a jinych acidifikujicich slouCenin a zpravy provadéciho vyboru podle ¢l
7 odst. 1 tohoto protokolu.

2. a) Smluvni strany na zasedénich vykonného orgdnu dohliZeji na zdvazky stanovené
timto protokolem, véetné:

1) svych zdvazki ve vztahu k vypoétenym a mezindrodné optimalizovanym piidélim
sniZzenf emisi podle ¢l. 5 odst. 5;

it) pfiméfenosti téchto zdvazki a pokroku v dosahovani cilii tohoto protokolu.

b) Pfi pfezkoumavani se berou v tivahu nejlepsf dostupné védeckovyzkumné poznatky

o acidifikaci, v€etn€ posuzovani kritickych z4t€Zi, o technologickém vyvoji, ménicich
se ekonomickych podminkach a plnéni zdvazki, pokud jde o tirovné emisi.

¢) V kontextu tohoto pfezkoumdni kazdad smluvni strana, jejiZ zdvazky tykajici se
emisnich stropll siry podle piilohy II tohoto protokolu neodpovidaji vypoétenym a
mezindrodné optimalizovanym pfidéliim pro sniZeni emisi pro tuto smluvni stranu, na
které se vyZadovalo, aby zmensSila rozdil mezi depozici siry v roce 1990 a kritickou
depozici siry uvnité geografického rozsahu EMEP nejméné o 60 procent, vynaloZi
veskeré usili k pfevzeti revidovanych zavazki.

d) Postupy, metody a ¢asovy rozvrh téchto pfezkoumdani pfesné uréi smluvni strany na
zasedani vykonného orgdnu. Prvn{ takové pfezkouman{ bude dokonéeno v roce 1997.

Cléanek 9
Urovnévani sport

1. V pfipad¢ sporu mezi dvéma nebo vice smluvnimi stranami o vyklad nebo
uplatiiovani tohoto protokolu hledaji sporné strany feSeni jedndnim nebo jakymkoli
jinym smirnym prostfedkem urovndvani sporli podle vlastni volby. Strany sporu o
svém sporu uvédomi vykonny orgéan.

2. Pii ratifikaci, pfijeti, schvaleni nebo pfistoupeni k tomuto protokolu nebo kdykoli
pozdé&ji mlZe strana sporu, kterd neni regiondlni organizaci hospodaiské integrace,
pfedat pisemné prohldSeni depozitifi, Ze ve véci sporu o vyklad nebo uplatiiovani
tohoto protokolu uzndva jeden nebo oba z nasledujicich prostfedkli urovnavani sporti
za zavazny ipso facto a bez nutnosti dalsi dohody ve vztahu k jakékoli strang sporu,
ktera ptijala stejny zdvazek:

a) postoupeni sporu Mezindrodnimu soudnimu dvoru;

b) rozhod¢i fizeni v souladu s postupy, které maji strany sporu pfijmout na zasedani
vykonného orgédnu, jak nejdfive to bude mozné, formou piilohy o rozhod¢im fizeni.
Strana sporu, kterd je regiondlni organizaci hospodiiské integrace, mulize ucinit
prohlaSeni s podobnym u¢inkem ve vztahu k rozhodé¢imu fizenf v souladu s postupy
podle pismene b).
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3. ProhldSeni uCinéné podle odstavce 2 zlstane v platnosti, dokud neuplyne doba
stanovend v souladu s podminkami jeho platnosti nebo do uplynuti téi mésici od
uloZeni pisemného ozndmeni o jeho odvolani u depozitéie.

4. Nové prohlaseni, ozndmeni o jeho odvoldni nebo vyprSeni prohlaSeni neovlivni
Zadnym zpiisobem fizeni dosud projednavané pied Mezindrodnim soudnim dvorem
nebo pred rozhod¢im soudem, pokud se strany sporu nedohodnou jinak.

5. Kromé ptipadu, kdy strany sporu pfijaly stejny prostfedek urovndvani sporti podle
odstavce 2, pokud by po dvanicti mésicich po ozndmeni sporu jednou ze stran nebyly
strany sporu schopny spor urovnat prostfedkem podle odstavce 1, postoupi se spor na
Zadost kterékoli z téchto stran ke smifeni.

6. Pro ucel odstavce 5 se ustavi smir¢i komise. Tato komise se sklddd ze stejného
poctu ¢lentl jmenovanych jednotlivymi zicastnénych stran nebo, pokud strany sporu
sdileji stejny zdjem na smifeni, skupinou s timto z4jmem, a pfedsedou, kterého
spole¢né zvoli takto jmenovani ¢lenové. Komise vydd doporudujici nalez, ktery strany
sporu v dobré vite zvazi. ‘

Clanek 10
Ptilohy

Pfilohy tohoto protokolu tvoii jeho nedilnou souédst. Pfilohy I a IV maji povahu
doporugeni.

Clének 11
Zmeény a upravy

1. Zmény a upravy tohoto protokolu mohou byt navrZzeny kteroukoli jeho smluvni
stranou. Kterdkoli strana imluvy miZe navrhnout Gpravy ptilohy II tohoto protokolu a
pfidat své jméno spolu s drovnémi emisi, emisnimi stropy a procentnim sniZenim
svych emisi.

2. Navrhované zmény a tpravy se piedkladaji pisemné vykonnému tajemniku
Komise, ktery je sdéli viem smluvnim strandm. Smluvni strany projednaji navrhované

zmény a Upravy na nejbliz§im zaseddni vykonného orginu za piedpokladu, Ze
vykonny tajemnik ndvrhy pfed4 smluvnim strandm nejméné devadesat dnli pfedem.

3. Zmény tohoto protokolu a jeho piiloh II, Il a V budou pfijaty konsensem
smluvnich stran pfitomnych na zasedani vykonného orgédnu a vstoupi v platnost pro
smluvni strany, které je piijaly, devadesit dni po dni uloZeni listiny o pfijeti od dvou
tfetin smluvnich stran u depozitife. Zmény vstoupi v platnost pro dal§i smluvni strany
devadesity den po dni uloZen{ jejich listiny o pfijeti téchto zmén.

4. Zmény piiloh tohoto protokolu jiné neZ uvedené v odstavci 3 se piijmou
konsensem smluvnich stran pfitomnych na zaseddni vykonného organu. Po uplynuti
devadesati dnt ode dne, kdy vykonny tajemnik Komise sdélil zmé&nu v§em smluvnim
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strandm, nabude zmé&na pfﬂohy ucinku pro smluvni strany, které nepodaly depozitaii
ozndmeni v souladu s odstavcem 5 niZe za predpokladu, Ze nejméné Sestndct
smluvnich stran nepodalo takovéto oznameni.

5. Smluvni strana, ktera neni schopna schvilit zm&nu p#flohy jiné neZ p¥ilohy uvedené
v odstavci 3, to ozndm{ depozitafi pisemné do devadeséti dnti ode dne sdé€leni o jejich
pfijeti. Depozitaf neprodlené ozndmi{ vSem smluvnim strandm obdrZend ozndmeni.
Smluvni strana muiZe kdykoli své pfedchozi ozndmeni zaménit za listinu o pfijeti
zmén a po uloZeni listin o jejich pfijeti u depozitdfe nabude zména piilohy pro tuto
smluvni stranu t¢inku.

6. Zmény piilohy I tohoto protokolu se pfijimaji konsensem smluvnich stran
piitomnych na zaseddni vykonného orgdnu a nabudou u¢inku pro smluvni strany
protokolu devadesitym dnem ode dne, kdy vykonny sekretaridt Komise t€mto
smluvnim stranam piijeti zmény pisemné oznimi.

Clének 12
Podpis

1. Tento protokol je otevien k podpisu v Oslo od 13. Cervna 1994 do 14. Cervna 1994
véetné, potom v sidle Organizace spojenych ndrodii v New Yorku do 12. prosince
1994 v¢etné pro stity Clenské staty Komise i pro staty s poradnim statutem pii Komisi
na zdkladé odstavce 8 usneseni Hospodatské a socidlni rady 36/IV/ ze dne 28. biezna
1947 a pro organizace regiondlni hospodaiské integrace tvoiené svrchovanymi
¢lenskymi staty Komise, na které jejich ¢lenské stty pienesly pravomoc vyjednavat,
uzavirat a uplatiiovat mezindrodni dohody v zéleZitostech tohoto protokolu za
pfedpokladu, Ze tyto stity a organizace jsou stranami timluvy a Ze jsou uvedeny v
piiloze IL

2. V zéleZitostech v rdmci svych pravomoci uplatiuji tyto regiondlni organizace
hospoddiské integrace svym jménem prava a plni povinnosti, které tento protokol
pfifazuje jejich Elenskym stitim. V té&chto piipadech ¢lenské stity téchto organizaci
nejsou opravnény uplatiiovat tato prava jednotlive.

Clének 13

Ratifikace, ptijeti, schvaleni a pfistoupeni

1. Tento protokol podléh4 ratifikaci, pfijeti nebo schvaleni signatéfi.

2. Tento protokol je od 12. prosince 1994 otevien pro pfistoupeni stitl a organizaci,
které spliuji poZadavky ¢l. 12 odst. 1.

Clanek 14
Depozitaf

Listiny o ratifikaci, pfijeti, schvéleni nebo pfistoupeni jsou uloZeny u generélniho
tajemnika Organizace spojenych ndrodl ve funkci depozitafe.
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Clének 15
Vstup v platnost

1.Tento protokol vstupuje v platnost devadesitym dnem po dni uloZeni Sestnicté
listiny o ratifikaci, pfijeti, schvéleni nebo pfistoupeni u depozitére.

2. Pro kaZdy stat a organizaci uvedené v €l. 12 odst. 1, které ratifikuji, pfijmou nebo
schvali tento protokol nebo k n€mu pfistoupi po dni uloZeni Sestndcté listiny o
ratifikaci, pfijeti, schvdleni nebo pfistoupeni, vstupuje protokol v platnost
devadesdtym dnem po dni uloZeni listiny o ratifikaci, pfijetf, schvileni nebo
pristoupeni této smluvni strany.

Clének 16
Odstoupeni

Kdykoli po uplynuti péti let ode dne vstupu tohoto protokolu v platnost pro urcitou
smluvn{ stranu miZe tato smluvn{ strana od protokolu odstoupit tim, Ze o tom poda
pisemné ozndmeni depozitafi. KaZzdé takové odstoupeni nabude d¢inku devadesitym
dnem po dni jeho pfijet{ depozitafem nebo v ur¢itém pozdgjsim datu, které miZe byt v
oznamen{ upfesnéno.

Clének 17

Platnd znéni .

Prvopis tohoto protokolu, jehoZ znéni v jazyce anglickém, francouzském a ruském
maji stejnou platnost, je uloZen u generdlniho tajemnika Organizace spojenych
nérodd. '

Na dikaz ¢ehoZ pfipojili niZe podepsani zplnomocnéni zédstupci k tomuto protokolu

své podpisy.

V Oslo ¢trnéctého Cervna roku tisic devét set devadesat Styfi.
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Piiloha I

2.

KRITICKA DEPOZICE SIRY

P

(5-percentil v centigramech na &tvereni metr za rok)
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Pfiloha II

EMISNI STROPY A PROCENTNI SNiZENI EMISI SIRY

Emisni stropy siry uvedené v seznamu v pfipojené tabulce udavaji zavazky podle ¢l. 2
odst. 2 a 3 tohoto protokolu. Urovné emisi let 1980 a 1990 a procentni sniZeni emisi
v téZe tabulce jsou uvedeny pouze pro informaci. '

Emisni troven |Emisni stropy siry *|Procentni sniZeni emisi
kt SO, zarok |kt SO, za rok (vjchozi rok 1980 °)
1980 1990 [2000 (2005 |[2010 [2000 |2005 |2010
Belgie 828 443 248 232 215 70 72 74
Bélorusko 740 456 400 370 38 46 50
Bulharsko 2050 2020 (1374 [1230 |[1127 |33 40 45
Ceskarepublika [2257 [1876 {1128 |902 [632 |50 60 72
Dansko 451 180 90 80
Finsko 584 260 116 80
Francie 3348 1202 868 770 737 74 77 78
Chorvatsko 150 160 133 125 117 11 17 22
Irsko 222 168 155 30
Italie 3800 1330 {1042 65 73
Kanada = -\4614 13700 |3200 30
 celostatni Groven
-SOMA |3254 1750 46
Lichtenstejnsko |04 0,1 0,1 75
Lucembursko 24 10 58
Mad’arsko 1632 |[1010 |898 816 653 45 50 60
Némecko 7494 |5803 1300 |990 83 87
Nizozemi 466 207 106 77
Norsko 142 54 34 76
Polsko 4100 |3210 {2583 (2173 |[1397 |37 47 66
Portugalsko 266 284 304 294 0 3
Rakousko 397 90 78 80
Ruska federace © |7161 [4460 |4440 [4297 4297 |38 40 40
Recko 400 510 [595 [580 |570 |0 3 4
Slovensko 843 539 337 295 240 60 65 72
Slovinsko 235 195 130 94 71 45 60 70
Spojenc 4898 3780 [2449 [1470 |980 |50 |70 |80
kralovstvi
Spanélsko 3319 |2316 |[2143 35
Svédsko 507 130 100 80
Svycarsko 126 62 |60 52
Ukrajina 3850 2310 |2118 [1696 |40 45 56
Evropské 2551 '
spoleCenstvi 3 9598 62
Poznamky:
a) Jestlize v uritém roce pied rokem 2005 shleda nektera smluvni strana, Ze

v dasledku zv1asté chladné zimy, zvlast€ suchého léta a nepiedvidatelné
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kratkodobé ztrity kapacity v systému doddvky elektiiny v tuzemsku C¢i
v sousedni zemi nemtiZe splnit své zdvazky podle této piilohy, miiZe ony
z4vazky splnit jako primérnou hodnotu svych nirodni emisi siry dotyéného
roku, pfedchoziho roku a nésledujictho roku za pfedpokladu, Ze troveil emisi
v kaZdém jednotlivém roce neni o vice neZ 20 % vys§i, neZ je emisni strop
siry.
Divod pfekroCeni v kaZdém daném roce a zpiisob vypo€tu priméru za tii
roky budou sdéleny providécimu vyboru.

b) Procentn{ sniZeni emisi uvedens pro Recko a Portugalsko se zaklddaji na
hornich hranicich emisf siry pro rok 2000. ‘

) Evropska ¢dst v ramci izemi EMEP.
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Pfiloha III
OZNACENI UZEMI, KDE DOCHAZI K RIZEN{ OXIDU SiRY (SOMA).

Pro téely tohoto protokolu se na seznam SOMA zapisuje toto:
SOMA jihovychodni Kanady

Jde o tzemi o rozloze 1 milionu km?, které zahrnuje celé tizemi provincii Ostrova
Prince Edwarda, Nova Scotia a New Brunswick, celé dzemi provincie Quebec jiZné
od pfimky mezi Havre-St. Pierra na severnim biehu zalivu sv. Vavfince a bodem, kde
hranice mezi Quebecem a Ontariem protind pobfeZni ¢dru zdlivu Jamesova, a celé
tizem{ provincie Ontario, jiZzn& od piimky mezi bodem, kde hranice mezi Ontariem a
Quebecem protind pobifeZni ¢dru zdlivu Jamesova a feku Nipigon bliZe severniho
brehu Hotejstho jezera.
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Priloha IV
TECHNOLOGIE OMEZOVANT EMISI SIRY ZE STACIONARNICH ZDROJU

L UvoD

1. Cilem této ptilohy je poskytnout rdimcovy ndvod k uréeni moZnosti a
technologii omezovani emisi siry a tak GCinn€ dostdt zdvazkim
protokolu.

2. Piiloha je zaloZena na informacich o vSeobecnych moZnostech sniZeni
emisi siry, a zejména o technologickych ukazatelich a nékladech na
omezovani emisi z oficidlni dokumentace vykonného orginu a jeho
pomocnych orgénil.

3.  Pokud neni uvedeno jinak, jsou uvedend opatieni ke sniZovani emisi
zaloZena na provoznich zkuSenostech, ve vét§iné piipadd za nckolik
let, a povaZuji se za nejlépe zavedené a ekonomicky uskutecnitelné
nejlepsi dostupné technologie. Av3ak soustavné se rozSifujic
zkuSenosti s opatfenimi a technologiemi s nizkymi emisemi v novych

- zafizenich, stejné jako modernizace stavajicich zafizeni vyZaduji, aby
byla ptiloha pravidelné& pfezkouména.

4.  PiestoZe piiloha uvadi fadu opatieni a technologii v Sirokém rozsahu
potfebnych ndkladi a déinnosti, nelze ji povaZovat za vyCerpdvajici
seznam moZnosti omezovdni. Kromé& toho volba opatfeni nebo
technologii omezovéni pro kterykoli zvlastni pifpad bude ziviset na
fadé faktort, véetné soudasnych prdvnich a spravnich predpisd, a
zejména poZadavki technologie omezovani, skladby primdrni energie,
primyslové infrastruktury, hospodéfskych okolnosti a specifickych
podminek vlastniho zafizeni. ‘

5.  Ptiloha se zabyva pfedeviim omezovanim emisi kyslikatych sloucenin
siry pojatych jako suma oxidu sifi¢itého a oxidu sirového vyjadfenych
jako SO,. Podil siry emitované bud’ jako oxidy siry, nebo jiné
slou¢eniny siry z jinych neZ spalovacich procest a jinych zdroji je ve
srovnani s emisemi siry ze spalovani maly.

‘6. Pii projektovani{ opatieni nebo technologif pro zdroje siry emitujici jiné
slozky, zejména oxidy dusiku (NOy), tuhé Cistice, t€Zké kovy a t¢kavé
organické litky (VOC), stoji za to uvaZovat onich ve spojitosti
s moZnostmi omezovan{ pro konkrétni zne€iStujici latky proto, aby se
maximalizoval. celkovy u¢inek snfZeni a minimalizoval dopad na
Zivotni prostiedi, a zvlast&, aby nevznikal problém pfenosu zneciSténi
ovzdu§i do jinych médii (napiiklad odpadovych vod nebo pevného
odpadu).

0. VELKE STACIONARN{ ZDROJE EMISI SIRY

7. Procesy spalovéni fosilnich paliv jsou hlavnim zdrojem antropogennich
emis{ siry ze staciondrnich zdrojd. Nadto mohou n&které dalsi procesy
vedle spalovdni k emisim podstatné pfispivat: Kategorie velkych
staciondrnich zdroji na zdkladé¢ EMEP/CORINAIR ‘90 zahrnuje:
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i)  vefejné elektrarny, teplarny a centrélni vytopny:
a) kotle
b)  stacionarni spalovaci turbiny a spalovaci motory;
ii)  spalovaci zafizeni drobného priimyslu, sluZeb a obyvatelstva:
a)  kotelny
b)  doméci vytipénf;
iii) pramyslové kotelny a procesy se spalovanim:
a)  kotle a primyslové zdroje tepla
b)  zpracovatelské procesy, napf. metalurgické operace jako

praZeni, spékani, koksarenské pece, zpracovini oxidu
titani¢itého (TiO,) atd.

c)  vyroba celulosy;

iv) procesy bez spalovéni, napf. vyroba kyseliny sirové, specifické
procesy organické syntézy, iprava povrchu kovi;

v)  dobyvini, zpracovini a distribuce fosilnich paliv;

vi) zpracovani a likvidace odpadu, napf. tepelné zpracovani
domovniho a primyslového odpadu.

8.  Celkové udaje (1990)‘za oblast EHK ukazuji, Ze asi 88 % celkovych
emis{ siry pochdzi ze vSech spalovacich procest (20 % z pramyslového
spaloviani), 5 % z vyrobnich procesii a 7 % z rafinerif ropy. V mnoha
zemich je vedle odvétvi vyroby elektfiny velkym samostatnym zdrojem
emisi SO, také odvétvi primyslu (véetné rafinerif). PiestoZe jsou emise
z rafinerif v zemich EHK pomémé malé, jejich dopad na emise siry
z jinych zdroji je velky, vzhledem k obsahu siry v ropnych produktech.
Obvykle ptechédzi do ropnych vyrobkd 60 % obsahu siry v ropé, 30 %
se ziskdva jako elementdrni sira a 10 % odchazi jako emise z kominl
rafinerii.

118 OBECNE MOZNOSTI SNIZOVANI EMIST SIRY ZE SPALOVANI

9.  Obecné moZnosti sniZeni emis{ siry jsou:

i)  Opatteni v hospodafeni energif '
a)  Uspora energie

Raciondlni vyuZivani energie (zvySeni energetické
udinnosti/fizeni procesu, spolecnd vyroba elektiiny a tepla
a/nebo uspory na stran€ poptavky) md obvykle za nésledek
sniZeni emisi siry.

b)  Skladba zdrojh energie

e

Obecné vzato lze sniZit emise siry tim, Ze se zvys{ podil
zdroji, jimiZ se vyrabi elektfina bez spalovéni (napf. vodni,
jaderné, vétrné elektrarny) v celkové skladbé zdroji

Moznosti i), a) a b) jsou spojeny s energetickou strukturou a politikou smluvni strany. Zavedent,
ucinnost a naklady podle odvétvi zde nejsou uvazovany.
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energie. Nicméné je tfeba uvéZit dal3i dopady na Zivotni
prostredi.

ii)  Technologické moZnosti
a)  Zameéna paliva

Emise SO, pfi spalovani jsou v pfimé imérnosti k obsahu
siry v pouzitém palivu.

Zameéna pouzitého paliva (napf. misto uhli s vysokym
obsahem siry pouZiti uhli s nizkym obsahem siry a/nebo
tekutych paliv nebo plynu) vede k niZ$im emisim siry, jsou
tu viak i uritd omezeni, jako napf. zda je viibec palivo
s nizkym obsahem siry k dispozici a zda lze stavajici
systémy spalovani pfizplsobit na pouZiti odliSnych paliv.
V mnoha zemich EHK se nékterd spalovaci zafizeni na uhli
nebo ropu nahrazuji spalovacim zafizenim na plyn.
Zatizeni umoZiiujici pouZivat dvojiho paliva mohou
zamény paliva usnadiiovat.
b)  Cisténi paliva

Cisténi zemniho plynu je b&Zné a z provoznich divodu se
ho Siroce vyuZiva.

Cisténi provozniho plynu (plyn zkyselé rafinace,

koksédrensky plyn, bioplyn atd.) je rovnéZ v souasnosti
bé&Znou technologii. :

Odsifeni tekutych paliv (lehké a stfedni frakce) je
v soucasnosti b&Znou technologii.

Odsifeni t&Zkych frakei je technicky proveditelné, nicméné
zdvisi na  vlastnostech surové ropy. Odsifeni
atmosférického residua (zbytkovy produkt z jednotek
atmosférické destilace surové ropy) k vyrobé palivového
oleje snizkym obsahem siry se vSak b&éZné€ neprovadi;
obvykle se dava pfednost zpracovéini surové ropy s nizkym
obsahem siry. Hydrokrakovini a technologie tplné
konverze jako vyrobni procesy dosdhly plné zralosti a
spojuji vysoké zachyceni siry se zvySenym vytéZkem
lehkych produkti. AZ dosud je vSak pocet rafinerii s tiplnou
konverzi omezeny. Tyto rafinérie b&Zné vyt€zi 80 — 90 %
obsahu siry a vSechny zbytky dokaZi pfeménit na lehké
produkty nebo jiné prodejné vyrobky. U tohoto typu
rafinérii je zvySena spotfeba energie a zvySeny investi¢ni
naklady. Typicky obsah siry u produktl rafinérii podava
tabulka ¢. 1.
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Tabulka 1 Obsah siry v rafinacnich produktech

(Obsah siry v %)
Dk, Josn
hodnoty budouci hodnoty
Benzin 0,1 0,05
Letecky petrolej 0,1 0,01
Motorova nafta 0,05-0,3 < 0,05
Topny olej 0,1-0,2 <0,1
Topna nafta 0,2-3,5 <1
Nafta pro lodni motory 0,5-1,0 <0,5
<1 (pobtezni
Ropa v zasobnicich 3,0-5,0 < zu(i;';rr;g m
| mofi)

Bé&zné uplattiované technologie ¢i§téni ¢erného uhli pomoci
mohou odstranit zhruba 50 % anorganické siry (v zavislosti
na vlastnostech uhli), av8ak neodstrani Zadnou organickou
siru. Vyvijeji se u€inn&jsi technologie, které viak vyzaduji
sloZit&j§ zafizeni a jsou nakladné. Utinnost odstratiovani
siry ¢&i$ténim uhli je tudiZ ve srovnani s odsifenim
koufovych plyntt omezena. V nékterych zemich se vSsak
miize dosdhnout mistniho optima kombinaci ¢iSténi uhli a
¢isténi koufovych plynt. '
¢) Technologie dokonalej$iho spalovani

Tyto technologie spalovani s vys§i tepelnou uinnosti a
snizenymi emisemi siry zahrnuji: spalovani ve fluidnim
lozi (FBC) a to: sbublajici vrstvou (BFBC), cirkulaéni
(CFBC) a pietlakové (PFBC), dale zplynovani integrované
s paroplynovym cyklem (IGCC); a kombinovany
paroplynovy cyklus (CCGT).

Stacionarni spalovaci turbiny mohou byt integrovany se
spalovacimi systémy ve stavajicich béZnych elektrarnich,
coz muze celkovou uinnost zvysit o5 — 7% a tim
napiiklad vyznamné sniZit emise SO,. Je ovSem tieba
provést velké zmeény na stavajicim systému topenist’.

Spalovani ve fluidnim loZi je technologie pro spalovani
Cerného a hnédého uhli, mize vSak spalovat jind pevna
paliva, jako je ropny koks, a méné hodnotna paliva, jako
jsou odpadky, raselina a dfevo. Emise. 1ze dodate¢n& snizit
integrovanym fizenim spalovani ptidavkem vépna/vapence
do materidlu loZe. Celkova instalovand kapacita FBC
dosahla zhruba 30 000 MWy, (250 - 350 zatizeni), véetné
8 000 MWy, v jednotkovych vykonech - vys§ich nez
50 MWy, Vedlejsi produkty tohoto procesu vsak mohou
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Tabulka 2.

d)

vyvoldvat problémy, pokud jde ojejich uziti a/mebo
odstranéni a je tfeba vyckat jest¢ dalsiho vyvoje.

Proces IGCC spociva ve zplynovani uhli a vyrob¢ elektfiny
v kombinovaném paroplynovém cyklu. Zplyiované uhli se
spaluje ve spalovaci komoie plynové turbiny. SniZeni emisi
siry se dociluyje pouzivanim v souasnosti b&Zné
technologie ¢isténi surového plynu pfed vstupem do
plynové turbiny. Tato technologie existuje také pro
destilaéni zbytky téZkych oleji a pro Zivicné emulze.
Instalovana kapacita v soucasné dobé ¢ini asi 1 000 MW,
(5 zafizeni).

Elektrarny s kombinovanym paroplynovym cyklem, za
pouziti zemniho plynu jako paliva, s energetickou ti€innosti
asi 48 — 52 % jsou v soucasné dob¢ ve stadiu projektu.

Modifikace procest a spalovani

Neexistuji modifikace spalovani srovnatelné s opatfenimi
pro omezeni emisi NOy, nebot v prib&hu spalovani je
organicky a/nebo anorganicky vdzana sira téméf Uplnd
oxidovana (pfi¢emz urCité procento zavisejici na
vlastnostech uhli a technologii spalovani zlstane v popelu).
V této piiloze se piidavky suchych piisad do béZnych kotlt
povazuji za modifikaci procest vzhledem k tomu, Ze se do
spalovaci jednotky zavadi wurité Cinidlo. Nicméné
zkuSenosti ukézaly, Ze pfi pouZiti t€chto procesi se sniZuje
tepelny vykon, pomér Ca/S je vysoky a odstranéni siry je
nizké. Je tfeba brat v uvahu i problémy, spojené s dalSim
uzitim vedlejSich produktd, takZe se tohoto feSeni muZe
obvykle pouZit jako prozatimni opatfeni a jen pro mensi
jednotky.

Emise oxid siry po uplatnéni mozZnych technologii u kotld spalujicich fosilni paliva

ot :f“lovatelne Dévkovani ptisad [Mokré &isténi®  [Rozprasovani °
Uéinnost  sniZeni do 60 95 do 90
emisi (%)
Energeticka 0,1-1 6-10 3-6
ucinnost
(kWa/10° m*/h)
Celkova 194 000 16 000
instalovana
kapacita (EHK
Eur) (MWy,)
Typ vedl. smés vapenatych |sddra (kal/odpadni{ smés CaSos''2
produktu soli a popilku voda) H20 a popilku
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Specifické 20-50 60-250 50-220
investice
(nédklady v ECU
(1990)/kW))
m g/m3 ¢ |gkWh m g/rn3 ¢ |gkWh m g/m3 ¢ g]/kWh m g/m3 ¢ |g’/kWh
el ¢l ¢ ¢l
. g 1 000-10 =0 <14 IR ¥
Cerné uhli 000 3,5-35 [400-4 000 |1,4-14 (<200,1 % |< 0,7 |(<200,1 %
<0,7
S) S)
«3s s d 1 000-20 1,7- '
Hné&dé uhli 000 4,2-84 1400-8 000 33,6 <400 <1,7 |<400 <1,7
(<200,1 % (<0,8 [(<200,1 % (< 0,8
S) S)
Teézky olej d (1)00 000-10 2,8-28 (400-4 000 (1,1-11 (<400 <1,1 (<400 <1,1
1(<200,1 % [<0,6  |(<200,1 % |< 0,6
S) S)
Q?;I;l%kovy Wellman Lord *  |Aktivn{ uhli * Kombin. katalyt. ®
Utinnost ~ sniZeni|do 90 95 95 95
emisi (%)
Energeticka 3-10 10-15 4-8 2
uéinnost
(kWel/103 m3/h)
Celkova 200 2 000 700 1300
instalovana
kapacita ~ (EHK
Eur) (MW,) :
Typ vedl.lamonné hnojivo  |elementdrni sira,|elementarni  sira, kyselina sirova
produktu kyselina sirovékyselina sirova|(70 % hmot.)
(99 % obj.) (99 % obj.)
Specifické 230-270 200-300 © 280-320°" 320-350°*
investice
(néklady
v ECU(1990)/kW,
D
mg/m3° g/kWh mg/m3° g/kWh mg/m3° g,:/kWh mg/m3c %/kWh
el el e [
Cerné uhli ¢ <400 <1,4 <400 <14 < 400 <1,4 <400 <14
(<200,1 % |< 0,7 |(<200,1 % |<0,7 |(<200,1 % [<0,7 [(<200,1 % |<0,7
S) S) S) S) '
Hn&d¢ uhli ¢ <400 <1,7 (<400 <1,7 <400 <1,7 <400 <1,7
(<200,1 % |< 0,8 (<200,1 % [< 0,8 |[(<200,1 % [<0,8 |(<200,1 % |<0,8
S) S) S) S)
T&zky olej ¢ <400 <1,1 <400 <1,1 [<400 <1,1 (<400 <1,1
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(<200,1 % [< 0,6 |(<200,1 % [<0,6 [(<200,1% |<0,6 |(<200,1 % |<0,6
S) S) S) S)
PHi vysokém obsahu siry v palivu mize byt u€innost i jind, soucasn€ miZe byt zavisla na
procesu. Obvyklou hodnotou je 95 %.
Vhodné pro paliva s vysokym obsahem siry. ‘
Emise v mg/m3 (STP), suché spaliny, 6 % kysliku pro pevné paliva, 3 % kysliku pro tekuta
paliva.
Cinitel konverze zavisi na vlastnostech paliva, specifickém objemu spalin a tepelné ti¢innosti
kotle. (UZiti Ginitelé konverze (m*/kWhe, tepelna G&innost 36 %) &erné uhli: 3,50; hnédé
uhli: 4,20; t&€Zky olej: 2,80).
Specifické investi¢éni naklady vychazeji z malého poctu zafizeni.
Specifické investi¢ni naklady zahrnuji proces denitrifikace.
Tabulka byla sestavena hlavné pro velkd spalovaci zafizeni ve vefejném sektoru. MoZnosti
omezeni jsou viak platné i pro jind odvétvi s podobnymi odpadnimi plyny.

e
f

e)  Odsifeni koufovych plynti /FGD/

Tyto procesy se zamé&fuji na odstranéni jiZ vytvofenych
oxidi siry a hovoii se o nich také jako o sekundarnich
opatfenich. Technologie ¢ist€ni koufovych plynd,
odpovidajici souCasnému stavu techniky, jsou zaloZeny na
odstrafiovani siry mokrym, suchym nebo polosuchym a
katalytickym chemickym procesem.

K dosaZeni G&innéj$iho sniZeni emisi siry, nez dovoluji
opatfeni uvedena v bod¢ i), je tfeba uvazovat o programu
kombinujicim technologické moZnosti podle bodu (ii).

V nékterych piipadech mohou zplsoby sniZeni emisi siry
vést 1 ke sniZzeni emisi CO,, NOyx a jinych znedistujicich
latek.

Ve vefejnych elektrarnich, teplarnich a vytopnich se
pouziva téchto procest &isténi koufovych plynt: mokry
vapno/vapencovy (LWS); rozpraSovaci absorpce (SDA),
proces Wellman-Lordiv(WL); amoniakovy (AS); a
kombinovanych procest k odstratiovani- NOx /Sox (AC -
aktivovanym  uhlim) a kombinované katalytické
odstrafiovani NOy/SOx.

V odvétvi vyroby elekttiny pokryvaji procesy LWS 85 % a
SDA 10 % instalované kapacity odsifovani koutovych
plynd.

Nékolik novych odsifovacich procesi koufovych plynd,
jako napfiklad suchy s ozatenim elektrony (EBDS) a Mark
13A jesté za sebou nema zkuSebni obdobi.

Tabulka & 2 ukazuje (linnost shora uvedenych
sekundarnich opatfeni na zékladé praktickych zkuSenosti
shrnutych  z velkého poctu zafizeni, na kterych byly
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uplatnény. Uvadi se jak realizovand kapacita, tak 1
kapacitni rozsah. Pfestoze nékolik technologii sniZovani
vykazuje srovnatelné u¢inky, mohou specifick¢é mistni
vlivy pouziti urcité technologie vylu¢ovat.

Tabulka &. 2 obsahuje rovnéZ obvyklé meze investi€nich
nikladi pfi pouziti technologii sniZeni emisi siry
uvedenych pod body ii) c), d) a e). Avsak pfi pouziti téchto
technologii v jednotlivych pfipadech je tfeba si uvédomit,
7e investi¢ni naklady na sniZeni emisi budou kromé jiného
zaviset na konkrétnim zafizeni, kde jsou uplatnény, na
poZadovaném systému kontroly, na velikosti zafizeni, na
rozsahu poZadovaného sniZeni a na ¢asovém pribehu cyklu
udrzby. Proto dava tabulka jen hrubé rozmezi investi¢nich
nakladd. Investiéni naklady na modernizaci jsou obvykle
vyS88i nez pfi vystavbe noveho zafizeni.
IV.  TECHNOLOGIE OMEZOVANI EMISI PRO JINA ODVETV]

10. Technologie uvedené v bodech 9 ii) a) - ¢) nejsou jen pro odvétvi
elektrarenské, ale' mohou byt pouzity také v riznych jinyech odvétvich
primyslu. Neékolikaleté provozni zkuSenosti byly ziskany pfevazné
z elektraren. '

11. PouZiti technologii sniZovani emisi siry v prumyslovych odvétvich
zavisi pouze na specifickych omezenich procesu v dotyéném odvétvi.
V nasledujici tabulce 3 je uvedeno, které procesy nejvice piispivaji
k emisim siry a které opatieni na sniZeni tomu odpovida.

Tabulka 3
Zdroj Opatfeni na sniZeni
Jf(’(r)avz;m sirnikd ne.ZeleanChMokr}'l katalyticky proces kovi (WSA)
'Vyroba visk6zy Metoda dvojiho kontaktu
Vyroba kyseliny sirové Metoda dvojiho kontaktu, zvySena vytéZnost
Sulfatova vyroba bunifiny Rlizn4, do procesu integrovana opatfeni

12. 'V odvétvich uvedenych v tabulce 3 lze pro dosaZeni nejucinngjSiho
sniZeni emisi siry pouZit opatfeni integrovanych do vyrobniho procesu,
véetné zamény surovin, pokud je to nutné v kombinaci s ¢iSténim
koufovych plyni specifickych pro dané odvétvi.

13.  Popsané piiklady jsou tyto:

a) vnovych vyrobnich sulfitové buni¢iny lze dosdhnout emisi
menSich neZ 1 kg siry na tunu vzduchem susené buniciny;

b)  vsulfitovych celuloskidch, 1 — 1,5kg sity na tunu vzduchem
sufené buniCiny; '
¢) pokud jde o prazeni sirnikl, existuji zpravy, Ze (v zévislosti na

procesu) bylo dosazeno G&innosti 80 — 99 % pro jednotky
o velikosti 10 000 —200 000 m’/h;
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d) pro jedno zafizeni na spékdni Zelezné rudy, jeden agregat
odsifeni koufovych plynd (FGD) s kapacitou 320000 m/h
dosahuje ve vy¢i§téném plynu hodnoty pod 100 mg SO,/Nm’ pri
6 % Oy;

e) koksové pece dociluji méné nez 400 mg SO/Nm’ pti 6 % Oy;
f)  provozy na vyrobu kyseliny sirové dosahuji miry konverze vyssi
nez 99 %; '

g) zdokonalené Clausovo zafizeni dosahuje vyt€Znosti siry pres
99 %.

V. VEDLEJSI PRODUKTY A VEDLEJSI UCINKY

14.

15.

16.

Jak se v zemich EHK zvySuje snaha sniZit emise siry ze staciondrnich
zdrojti, bude se zvySovat i mnoZstvi vedlejSich produkti, kieré pfitom
vznikaji.

Mély by byt voleny takové postupy, které poskytnou vedlejsi produkty
s dal§im vyuZitim. Krom& toho by mély byt voleny takové postupy,
kterymi se zvy$i tepelnd éinnost a sniZ{ a minimalizuje problém
likvidace odpadu, kdykoli to bude moZné. I kdyZ vétSina vedlejSich

~ produktt je dale pouZitelnd nebo recyklovatelnd, jako je sddra, amonné

soli, kyselina sirovad nebo sira, je tieba vzit v vahu i takové Cinitele

jako jsou podminky na trhu a standardy kvality. Dalsi vyuZiti

vedlej$ich produkti spalovéani ve fluidnim loZi a rozpraSovaci absorpce

je nutné zdokonalovat a prozkoumat, protoZe v nékolika zemich je

likvidace omezena mistem pro skladky nebo kriterii pro sklddkovani.

JestliZe je moZné si vybrat mezi nékolika zplisoby sniZovani emisf siry,

mély by byt zvaZovany tyto dile uvedené vedlejsi ucinky i pfesto, Ze

nebrani zavedeni Zadné technologie:

a)  spotfeba energie procesti na &istén{ plynu;

b)  korozni napadeni vlivem tvorby kyseliny sirové reakci oxidi siry
s vodnf{ parou;

c)  zvyiené ndroky na spotfebu vody a na ¢iSténi odpadnich vod;

d) naroky na Cinidla;

e) . odstrafiovani tuhého odpadu.

VI MONITOROVANI A HLASENI

17.

18.

Opatfeni k uskuteétiovani narodnich strategii a politik ke sniZovani
znedistovani ovzdusi zahrnuji: pravni predpisy, ekonomickou stimulaci
a .zédbrany a rovn&Z technologické poZadavky (nejlepSi dostupnd
technologie).

Nejéast&ji jsou stanoveny normy podle zdroji emisi, velikosti zatizeni,
zpisobu provozu, technologie spalovani, typu paliva a podle toho, zda
jde o nové nebo o stdvajici zafizeni. PouZzivd se rovn€Z alternativniho
piistupu a uréuje se cilové sniZeni celkovych emisi siry ze skupiny
zdroji umoZiiujici zvolit si, jakou €innosti se tohoto cile dosdhne
(bublinov4 koncepce).
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19.
20,
21
2.
2.
PRILOHA V

Omezovani emisi siry na Urovné vytyCené nidrodnimi ramcovymi
pravnimi piedpisy je tfeba kontrolovat trvalym monitorovanim a
systémem hlaSeni, pfeddvanym organtim dozoru.

Je kdispozici nékolik systéml monitorovani uZivajicich jak

* kontinudlni, tak i diskontinualni metody. PoZadavky na kvalitu se vSak

rizni. Méfeni musi byt provadéna kvalifikovanymi institucemi.
Nejlepsi zaruky proto mize poskytnout systém osvédéeni.

HlaSeni nepfedstavuje u modernich automatizovanych monitorovacich
systémil a pfistrojd pro kontrolu procesu Zadny problém. Sbér tdajh
pro dalSi pouziti neni pii soudobé technice problémem, rozsah
pfedavanych 0daji odpovédnym orgéntim se lisi ptipad od pfipadu.
K dosaZeni lepsi srovnatelnosti bude tfeba uvést do souladu soubory
dat a upravujici pfedpisy. Harmonizace je také Z&douci pro zaruceni
kvality méficich a monitorovacich systémi. To vSe je t¥eba brat
v uvahu pii srovnavani adaju.

K vyvarovani se nesrovnalosti a nesoustavnosti musi byt fadné
definovany kli¢ové polozky a ukazatele, véetng téchto:

a)  definovani norem vyjadienych v ppmv, mg/Nm’, g/GJ, kg/h nebo

: kg/t produktu. Vétsina té€chto jednotek se musi vypolitavat a
vyZaduje ureni teploty plynu, vlhkosti, tlaku, obsahu kysliku
nebo tepelného prikonu;

b) definovani doby, za kterou se vypocitava primér (hodiny, mésice
nebo rok);

¢) definovani dob vypadku a odpovidajicich pravidel, tykajicich se
vynechani monitorovaciho systému nebo odpojeni zafizeni;

d) definovdni metod zpétného dopliovani udaji, které nebyly
zachyceny nebo byly ztraceny v disledku selhéni zafizeni;

e) definovani souboru ukazatelt, které maji byt méfeny. Poticbné

informace se mohou riiznit v zavislosti na typu pramyslového
procesu. To se rovnéZ tykd umisténi méficiho bodu v systému.

Je tieba zajistit kontrolu kvality méteni.

MEZNi HODNOTY EMISI A OBSAHU SiRY

A. Mezni hodnoty emisi pro velké stacionarni zdroje spalovani *

(i) (iii)
Mezni hodnota emisi | Mira  odsifeni
(mg SO/Nm’) " |(%)

(@)
(MWy)

1. PEVNA PALIVA 50-100 2 000
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@i 6% kysliku  ve| 100 - 500 2 000 - 4 00 40 (pro 100-167
spalinach) (lineérni pokles) MWy,)
40 - 90 (linearni
vzestup pro 167-
500 MWy,)
nad 500 400 90
2. KAPALNA PALIVA 50 - 300 1700
(i 3%  kysliku  vel 300 - 500 1700 - 4 00 90
spalindch) (linearni pokles)
nad 500 400 90
3. PLYNNA PALIVA
(pfi 3%  kysliku ve
spalinach) '
Plynna paliva vieobecné 35
Zkapalnény plyn 5
Nizkokalorické plyny  ze 800
zplynovani rafinaénich zbytkt,
koksovy plyn, vysokopecni
plyn
B. Plynovy olej
Obsah siry (v %)
Nafta pro pohon silni¢nich vozidel 0,05
Jiné typy 0,2
Poznamky

a

V provozech, kde je moZno spalovat vice druhti paliv a kde dochazi k sou¢asnému
‘pouziti dvou nebo vice typl paliva, piislu$né organy stanovi jako voditko mezni
hodnoty emisi s pfihlédnutim k meznim hodnotdm podle sloupce ii) platnych pro
kazdy jednotlivy druh paliva, k poméru tepelného piikonu kazdého z té€chto paliv a,
pro rafinerie, k piisludné specifické charakteristice provozu. U rafinerifi nesmi
v Zadném gfipadé takova kombinovana mezni hodnota pfesdhnout 1700

mg SO»/Nm”.

Mezni hodnoty emisi se nevztahuji na tato déle uvedena zafizeni:

—  zafizeni, v kterych se produktu spalovani uziva pro pfimé vyhiivani, suleni
nebo kazdé jiné zachdzeni s objekty nebo materidly, napt. ohiivaci pece, pece
pro tepelné zpracovani;

—  zafizeni k dodate¢nému spalovani, tj. kazdy technicky piistroj, uréeny k €iSténi
odpadnich plyni spalovéanim, ktery neni provozovan jako samostatna spalovna;

— zafi{zeni na regeneraci katalyzator( pro katalytické krakovani;
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- zatizeni pro pfeménu sirovodiku na siru;

- reaktory pouZivané v chemickém primyslu;
- koksarenské bateriové pece;

—  kaupery;

- spalovny odpad;

—  zaf{zeni s dieselovymi, benzinovymi a plynovymi motory nebo plynovymi
turbinami, bez ohledu na pouZité palivo.

Jestlize nékterd smluvni strana vzhledem k vysokému obsahu siry v domécim
pevném nebo tekutém palivu nemiZe splnit mezni hodnoty emisi uvedené ve sloupci
ii), miZe uplatnit miry odsifeni tak jak jsou uvedeny ve sloupci iii), nebo maximalni
mezni hodnotu 800 mg SOlem i kdyZ je tieba dat spiSe pfednost hodnotdm ne
vys§im nez 650 mg SO»/Nm’. Tato smluvni strana pod4 zpravu o uplatnéni téchto
meznich hodnot provadécimu vyboru v kalendainim roce, v némZ k tomu doslo.

Pokud se instaluji dvé nebo vice samostatnych novych zatizeni takovym zpisobem,
Ze by jejich odpadni plyny, pfi ptihlédnuti k technickym a ekonomickym faktortim,
mohly byt podle minéni pfislusnych orgini odvadény spoleénym kominem, bude se
kombinace téchto zafizeni povaZovat za jediny celek.

Hodnota mg SO,/Nm’ je definovina pro teplotu 273 Ka za tlaku 101,3 kPa po
provedeni korekce na obsah vodnich par.
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79

SDELENI

Ministerstva zahrani¢nich véci

Ministerstvo zahraniénich véci sdéluje, Ze dne 24. Eervna 1998 byl v Aarhusu pfijat a jménem Ceské republiky
podepsén Protokol o t&Zkych kovech k Umluvé o dilkovém znediStovini ovzdusdi pfesahujicim hranice stiti
z roku 19791).

S Protokolem vyslovil souhlas Parlament Ceské republiky a prezident republiky jej ratifikoval. Ratifikaéni
listina Ceské republiky byla uloZena u generilntho tajemnika Organizace spojenjch ndrodé, depozitife Pro-
tokolu, dne 6. srpna 2002.

Protokol vstoupil v platnost na zéklad& svého &ldnku 17 odst. 1 dne 29. prosince 2003 a timto dnem vstoupil
v platnost i pro Ceskou republiku.

Anglické znéni Protokolu a jeho pfeklad do &eského jazyka se vyhlaSuji soudasné.

1y Umluva o dilkovém znetiStovani ovzdusi pfesahujicim hranice stitt pHijati dne 13. listopadu 1979 v Zenevé byla vyhlisena
pod & 5/1985 Sb.
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PROTOCOL
TO THE 1979 CONVENTION ON LONG-RANGE TRANSBOUNDARY AIR POLLUTION
ON HEAVY METALS

Ihe Paxties.
Determined to implement the Convention on Long-range Transboundary Air
Pollution,

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

Considering that combustion and industrial processes are the predominant
anthropogenic sources of emissions of heavy metals into the atmosphere,

Acknowledging that heavy metals are natural constituents of the Earth’'s
crust and that many heavy metals in certain forms and appropriate
‘concentrations are essential to life,

Taking into consideration existing scientific and technical data on the
emissions, geochemical processes, atmospheric transport and effects on human
health and the environment of heavy metals, as well az on abatement technigues
and costs,

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

Recoanizing that countries in the region of the United Nations Economic
Commission for Europe (UN/ECE) have different economic .conditions, and that in
certain countries the economies are in transition,

Resolved to take measures to anticipate, prevent or minimize emissiocns
of certain heavy metals and their related compounds, taking into account the
application of the precautionary approach, as set forth in principle 15 of the
Rio Declaration on Environment and Development,

Reaffirming that States have, in accordance with the Charter of the
United Nations and the principles of intermational law, the sovereign right to
exploit their own resources pursuant to their own envirommental and

development policies, and the responsibility to ensure that activities within
their jurisdiction 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 UN/ECE region, including the Arctic and internaticnal watexs,

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

Aware that further and more effective action to control and reduce
emigsions of certain heavy metals may be needed and that, for example,
effects-based studies may provide 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 assisting in the
reduction of emigsions of heavy metals,

Bearing in mind the activities related to the control of heavy metals at
the national level and in international forums,
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Have aqreed as follows:

Agtigle 1
DEFINITIONS
For the purposes of the present Protocol,

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

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

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

4. "Commigsion" means the United Nations Economic Commission for Europe;

5. "Parties” means, unless the context otherwise reguires, the Parties to
the present Protocol;

6. "Geographical gcope of EMEP" means the area defined in article 1,
paragraph 4, of the Protocol to the 1979 Convention on Long-range
Transboundary Air Pollution on Long-term Financing of the Cooperative
Programme for Monitoring and Evaluation of the Long-range Transmission 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/cm’® and their compounds;

8. "Emisgion" means a release from a point or diffuse source into the
atmosphere;
9. "Stationary source" means any fixed building, structure, facility,

installation, or equipment that emits or may emit a heavy metal listed in
amex 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 ammex I or II, where the stationary source becomes subject to the
provigions of this Protocol only by virtue of  that amendment. It shall be a
matter for the competent national authorities to decide whether a modification
is substantial or not, taking into account such factors as the environmental
benefits of the modification;

11. "Major stationary source category" means any stationary source category
that is listed in armex II and that contributes at least one per cent to a
Party’s total emissions from stationary sources of a heavy metal listed in
amnex I for the reference year specified in accordance with amnex I.

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
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effects on human health or the enviromment, in accordance with the provisions
of the following articles.

Axticle 3
BASIC OBLIGATIONS

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

2. Each Party shall, no later than the timescales specified in ammex IV,
apply: -

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

(b) The limit values specified in amnex V to each new stationary
source within a major stationary source category. A Party may, as an
alternative, apply different emission reduction strategies that achieve
equivalent overall emission levels;

(¢) The best available techniques, taking into consideration
annex III, to each existing stationary source within a major staticnary source
category for which amnex III identifies best available techniques. A Party
may, as an alternative, apply different emission reduction strategles that
achieve equivalent overall emission reductiens; :

(d) The limit values specified in ammex V to each existing stationary
source within a major staticnary source category, insofar as this is
technically and economically feasible. A Party may, as an alternmative, apply
different emission reduction strategies that achieve equivalent overall
emission reductions.

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

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

5. Each Party shall develop and maintain emission inventories for the heavy
metals listed in amnex 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 methodologies developed through the work plan of the Executive
Body.

6. - A Party that, after applying paragraphs 2 and 3 above, camnot achieve
the requirements of paragraph 1 above for a heavy metal listed in ammex 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
exempted from itg cbligations in paragraphs 2 (b), (¢), 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 ammex I from the source categories
specified in armex II by at least 50 per cent from the level of emisgsions from
these categories in the reference year specified in accordance with amnex I.
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A Party‘that intends to act in accordance with this paragraph shall so specify
upon signature of, or accession to, the present Protocol.

Article 4
EXCHANGE OF INFORMATION AND TECHNOLOGY

1. The Parties shall, in a manner consistent with their laws, regulations
and practices, facilitate the exchange of technologies and techniques designed
to reduce emissions of heavy metals, including but not limited to exchanges
that encourage the development of product management measures and the
application of best available techniques, in particular by promoting:

(@ The commercial exchange of available technology;

() Direct industrial contacts and cooperation, including joint
ventures ; )

(c) The exchange of information and experience; and

(@  The provision of technical assistance.
2.  In promoting the activities specified in paragraph 1 above, -the Parties
shall create favourable conditions by facilitating contacts and cooperation
among appropriate organizations and individuals in the private and public

gectors that are capable of prov1d1ng technology, design and engineering
services, equipment or finance.

Article 5

STRATEGIES, POLICIES, PROGRAMMES AND MEASURES

1. Each Party shall develop, without undue delay, strategies, policies and
programmes to discharge its obligations under the present Protocol.

2. A Party may, in addition:

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

(o) Develop government/industry covenants 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 introduce less polluting transport
systems ;

{£) Take measures to phase out certain heavy metal emitting processes
where substitute processes are available on an industrial scale;

(@  Take measures to develop and employ cleaner processes for the
prevention and control of pollution.

3, The Parties may take more stringent measures than those required by the
present Protocol.
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Article 6
RESEARCH, DEVELOPMENT AND MONITORING

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

(@) FEmissions, long-range transport and deposition levels and their
modelling, existing levels in the biotic and abiotic environment, the
formulation of procedures for harmonizing relevant methodologies;

b) Pollutant pathways and inventories in representative ecosystems;

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

(d) Best available techniques and practices and emission control
techniques currently employed by the Parties or under development;

() Collection, recycling and, if necessary, disposal of products or
wastes containing one or more heavy metals;

' (f) . Methodologies permitting consideration of socio-economic factors
in the evaluation of alternative control strategies; :

(g0 An effects-based approach which integrates appropriate
information, including information obtained under subparagraphs (a) to (f)
above, on measured or modelled environmental levels, pathways, and effects on
human health and the environment, for the purpose of formulating future
optimized control strategies which also take into account economic and
technological factors;

(h) Alternatives to the use of heavy metals in products listed in
amnexes VI and VII;

(i} Gathering information on levels of heavy metals in certain
products, on the potential for emissions of those metals to occur during the
manufacture, processing, distribution in commerce, use, and disposal of the
product,. and on techniques to reduce such emissions.

Article 7
REPORTING

1. Subject to its laws governing the confidentiality of commercial
information:

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

() Each Party within the geographical scope of EMEP shall report,
through the Executive Secretary of the Commission, to EMEP, on a periodic
basis to be determined by the Steering Body of EMEP and approved by the
Parties at a session of the Executive Body, information on the levels of
emissions of the heavy metals listed in amnex 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 sccpe of
EMEP shall make available similar information to the Executive Body if
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requested to do so. In addition, each Party shall, as appropriate, collect
and report relevant information relating to its emissions of other heavy
metals, taking into account the guidance on the methodologies and the temporal
and spatial resolution of the Steering Body of EMEP and the Executive Body.

2. The information to be reported in accordance 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 additicnal elements
regarding the format or the content of the information that is to be included
in the reports.

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

Article 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 obligations under the present Protocol
shall be reviewed regularly. The Implementation Committee established by
decision 1997/2 of the Executive Body at its fifteenth session shall carry ocut
such reviews and report to the Parties meeting within the Executive Body in
accordance with the terms of the amnex to that decision, including any
amendments thereto.

Article 10
REVIEWS BY THE PARTIES AT SESSIONS OF THE EXECUTIVE BODY

1. The Parties shall, at sessions of the Executive Body, pursuant to
article 10, paragraph 2 (a), of the Convention, review the information
supplied by the Parties, EMEP and other 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 Executive Body, keep under review
the progress made towards meeting the obligations set out in the present
Protocol.

3. The Parties shall, at sessions of the Executive Body, review the
sufficiency and effectiveness of the cbligations set out in the present
Protocol.

(a) Such reviews will take into account the best available scientific
information on the effects of the deposition of heavy metals, assessments of
teclnological developments, and changing economic conditions;
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(b) Such reviews will, in the light of the research, development,
monitoring and cooperation undertaken under the present Protocol :

(1) Evaluate'progress towards meeting the cbjective of the
present Protocol;

(ii) Evaluate whether additional emission reductions beyond the
levels required by this Protocol are warranted to reduce
further the adverse effects on human health or the
environment; and

(iii) Take into account the extent to which a gsatisfactory basis
exists for the application of an effects-based approach;

(¢) The procedures, methods and timing for such reviews shall be
specified by the Parties at a session of the Executive Body.

4. The Parties shall, based on the conclusion of the reviews referred to in
paragraph 3 above and as soon as practicable after completion of the review,
develop a work 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
interpretation or application of the present Protocol, the Parties concerned
shall seek a settlement of the dispute through negotiation or any other
peaceful means of their own choice. The Parties to the dispute shall inform
the Executive Body of their dispute.

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

(a) Submigsion of the disgspute to the International Court of Justice;

(b) Arbitration in accordance with procedures to be adopted by the
Parties at a session of the Executive Body, as socn as practicable, in an
amnex on arbitration. :

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

3. A declaration made under paragraph 2 above shall remain in force until
it expires in 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 revocation or the expiry of a declaration
shall not in any way affect proceedings pending before the Intermational Court
of Justice or the arbitral tribunal, unless the Parties to the dispute agree
otherwise, ' v

5. Except in a case where the Parties to a dispute have accepted the same
means of dispute settlement under paragraph 2, if after twelve months
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following notification by cne Party to another that a dispute exists between
them, the Parties concerned have not been able to settle their dispute through
the means mentioned in paragraph 1 above, the dispute shall be submitted, at
the request of any of the Parties to the dispute, to conciliation.

6. "For the purpose of paragraph 5, a conciliation 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 appointed. The commission shall render a
recommendatory award, which the Parties shall consider in good faith.

Article 12

ANNEXES

The amnexes to the present Protocol shall form an integral part of the
Protocol. »Annexes III 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 submitted in writing to the Executive
Secretary of the Commission, who shall communicate them to all Parties. The
Parties meeting within the Executive Body shall discuss the proposed
amendments at its next session, provided that the proposals have been
circulated by the Executive Secretary to the Parties at least ninety days in-
advance. :

3. Amendments to the present Protocol and to amnexes I, II, IV, V and VI
shall be adopted by consensus of the Parties present at a session of the
Executive Body, and shall enter into force for the Parties which have accepted
them on the ninetieth day after the date on which two thirds of the Parties
have deposited with the Depositary their 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 ammexes 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 paragraph 5 below, provided
that at least sixteen Parties have not submitted such a notification.

5. Any Party that is unable to approve an amendment to annex III or VII
shall so notify 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 notification received. A Party may at any time
substitute an acceptance for its previcus notification and, upon deposit of an
instrument of acceptance with the Depositary, the amendment to such an annex
shall become effective for that Party. ‘

6. In the case of a proposal to amend annex I, VI or VII by adding a heavy
metal, a product control measure or a product or product group to the present
Protocol :
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(@  The proposer shall provide the Executive Body with the information
specified in Executive Body decision 1998/1, including any amendments thereto;
and

(b) The Parties shall evaluate the proposal in accordance with the
procedures 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 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 (Demmark)
from 24 to 25 June 1998, then at United Nations Headquarters 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 resolution 36 (IV) of 28 March 1947, and by regicmal
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 concemed are Parties

to the Convention.

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

article 15
RATIFICATION, ACCEPTANCE, APPROVAL AND ACCESSION -

1. The present Protocol shall be subject to ratification, acceptance or
approval by Signatories.

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

Acticle 16
DEPOSITARY
The instruments of ratification, acceptance, approval or accession shall

be deposited with the Secretary-General of the United Nations, who will
perform the functions of Depositary.
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Arxticlg 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 accession has been deposited with the Depositary.

2, For each State and organization referred 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 Protocol shall enter into force on the ninetieth
day following the date of deposit by such Party of its instrument of
ratification, acceptance, approval or accegsion.

Article 18

WITHDRAWAL

At any time after five years from the date on which the present Protocol
has come into force with respect to a Party, that Party may withdraw from it
by giving written notification to the Deposgitary. 2ny such withdrawal shall
take effect on the ninetieth day following the date of its receipt by the
Depositary, or on such later date as may be specified in the notification of

the withdrawal.

axticle 19
AUTHENTIC TEXTS

The original of the present Protocol, of which the English, French and
Russian texts are equally authentic, shall be deposited with the
Secretary-General of the United Nations.

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

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

HEAVY METALS REFERRED TO IN ARTICLE 3,‘ PARAGRAPH 1,

AND THE REFERENCE YEAR FOR THE OBLIGATION

Heavy wmetal Reference year

e

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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Annex IT
STATIONARY SOURCE CATEGORIES

I. 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

ICategory! 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 installations with a capacity exceeding 150 tomnes 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.

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

4 Ferrous metal foundries with a productlon capacity exceedlng
20 tommes per day.

5 jInstallations 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 tomnnes of metal per day for secondary
installations, or for any primary production of mercury.

6 Installations for the smelting (refining, foundry casting, ete.),
including the alloying, of copper, lead and zinc, including recovered
roducts, with a melting capacity exceeding 4 tomnes per day for lead
lor 20 tonnes per day for copper and zinc.

? Tnstallations for the production of cement clinker in rotary kilng
with a production capacity exceeding 500 tomnes per day or in other
furnaces with a production capacity exceeding 50 tonnes per day.

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

9 Ingtallations 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 1 tomne 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 c¢o-incineration of munlclpal
waste specified in accordance with national legislation.
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Annex IIT

BEST AVAILABLE TECHNIQUBS FOR CONTROLLING EMISSIONS
OF HEAVY METALS AND THEIR COMPOUNDS FROM THE SOURCE
CATEGORIES LISTED IN ANNEX II

I. INTRODUCTION

1. This amnnex 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 suitability of particular techniques for providing in
principle the basis for emission limit values designed to prevent and, where
that ‘is not practicable, generally to reduce emissions and their impact on the
environment as a whole:

- "Technigques" 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.
congideration the costs and advantages, whether or not the
techniques are used or produced inside the territory of the Party
in question, as long as they are reasonably accessible to the
operator;

- "Best" means most effective in achieving a high general level of
protection of the enviromment as a whole.

In determining the best available techniques, special consideration should be
given, generally or in specific cases, to the factors below, bearing in mind
the likely costs and benefits of a measure and the principles of precaution
and prevention:

- The use of low-waste technology;

- The use of less hazardous substances;

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

- Comparable processes, facilities or methods of operatlon 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 installation 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
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bodies, in particular documents received and reviewed by the Task Force on
Heavy Metal Emissions and the Ad Hoc Preparatory Working Group on Heavy
Metals. Furthermore, other international information on best available
techniques for emission control has been taken into consideration (e.g. the
Eurcpean Community's technical notes on BAT, the PARCOM recommendations for
BAT, and information provided directly by experts).

4. Experience with new products and new plants incorporating low-emission
techniques, as well as with the retrofitting of existing plants, is growing
contirmously; this annex may, therefore, need amending and updating.

5. The amnex 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 comsumption 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 compounds, 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 regard 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 calculated in accordance with draft CEN (Comité
eurcpéen 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. Emission reduction measures focus on add-on technologies and
process modifications (including maintenance and operating control). The
following measures, which may be implemented depending on the wider technical
and/or economic conditions, are available:

(@ Appllcatlon of low-emission process technologles, in particular in
new installations;

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

(¢ 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 programmes, Or primary measures such as the enclosure of
dust-creating units;

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

9. It is necessary to monitor abatement procedures to ensure that
appropriate control measures and practices are properly implemented and
achieve an effective emission reduction. Mbnltorlng abatement procedures will
include :
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(@) Developing an inventory of those reduction measures identified
above that have already been implemented;

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

() Characterizing quantified emissions of Cd, Pb and Hg from relevant
sources with appropriate techniques;

@) Regulatory authorities periodically auditing abatement measures to
ensure their continued efficient operation.

10. Emission reduction measures should be cost-efficient. Cost-efficient
strategy considerations 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.

III. CONTROL TECHNIQUES

11. The major categories of available control techniques for Cd, Pb and Hyg
emission abatement 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 reflect 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 per cent have been
demonstrated. In particular cages experience has shown that control measures
are able to reduce overall emissions by 90 per cent or more.

13. In the case of particle-bound emissicns 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 outlined
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 concentrations

Dust concentrations after cleaning (mg/md)
Fabric filters < 10
Fabric filters, membrane type < 1
Dry electrostatic precipitators < 50
Wet electrostatic precipitators < 50
liggh—efficiency scrubbers < 50
Note: Medium- and low-pressure scrubbers and cyclones generally show

lower dust removal efficiencies.
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Table 2 : Minimum expected performance of mercury separators expressed as
hourly average 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 procesé < 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 environmental 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 impact 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 gpecific process might exclude some gas-cleaning methods.

le. The choice of a control technique will depend on such parameters as the
pollutant concentration and/or speciation in the raw gas, the gas volume flow,
the gas temperature, and others. Therefore, the fields of application may
overlap; in that case, the most appropriate technique must be selected
according to case-specific conditions.

17. Adequate measures to reduce stack gas emissions in various sectors are
described bélow. 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 enviromment. The emissions can be reduced by
moving these activities to completely enclosed buildings, which may be
equipped with ventilation and dedusting facilities, spray systems or other
suitable controls. When stockpiling in unroofed areas, the material surface
should be otherwise protected against wind entrainment. 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
UsSs (Us$ 1 (1990) = ECU 0.8 (1990)). They depend on such factors as plant
capacity, removal efficiency and raw gas concentration, 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 related costs, where available. Unless
stated otherwise, the reduction efficiencies in the tables refer to direct -
stack gas emissions.
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CGmbﬁstion of fossil fuels in utility and industrial boilers (amex II,

category 1)
20. The combustion of coal in utility and industrial boilers is a major
source of anthropogenic mercury emissions. The heavy metal content is

normally several orders of magnitude higher in ccal 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 result in a significant
reduction in heavy metal emissions such as mercury. Integrated gasification
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: grate-firing 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 technolegy 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. With the exception of
mercury, heavy metal emigssions can be reduced by at least 90-99%, the lower
figure for the more easily volatilized elements. Low filter temperature helps
to reduce the gasecus 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 techniques, but until such techniques are available on

an industrial scale, no best available technique is identified for the
specific purpose of removing mercury.
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Table 3: Control measures, reduction efficiencies and costs for fossil-fuel
combustion emissions

L:mission source| Control measure (s) |Reduction efficiency (%)] Abatement costs I
e — -

Combustion of ([Switch from fuel oil cd, Pb: 100; Highly
fuel oil to gas _ Hg: 70 - 80 ‘ case-specific
Combustion of Switch from coal to Dust: 70 - 100 Highly
coal fuels with lower heavyl case-specific
metals emissions .
ESP (cold-side) cd, Pb: > 90; Specific
Hg: 10 - 40 investment

gas per hour
(> 200,000 m*/h)

US$ 5-10/m® waste

Wet flue-gas desul- cd, Pb: > 90;
phurization (FGD) a/ Hg: 10 - 90 b/
Fabric filters (FF) cd: > 85; Pb: > 99; specific
Hg: 10 - 60 investment
Uss 8-15/m® waste
gas per hour
(> 200,000 m*/h)
a/ Hg removal efficiencies increase with the pfoportion of ‘ionic

mercury. High-dust selective 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/kW,;.)

Primary iron and steel industry (armex 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 €4, Pb and Hg occur in association 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 precipitators 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.
29, Purification 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 rng/m3 (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.
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Table 4: Fmission sources, control measures, dust reduction efficiencies
and costs for the primary iron and steel industry
Emission Control measure (8) Dust reduction Abatement costs
source (total costs USs)
efficiency (%)
—— |

Sinter plants |Emission optimized ca. 50

gintering

Scrubbers and ESP > 90

Fabric filters > 99 .
Pellet plants ESP + lime reactor + > 99 "

fabric filters

Scrubbers > 95 .-
Blagt furnaces |FF / ESP > 99 0.24-1/Mg pig-iron
Blast furnace [Wet scrubbers > 99 .o
gas cleaning wet ESP > 99 -
BOF Primary dedusting: wet > 99 Dry ESP: 2.25/Mg steel

gseparator/ESP/FF .

Secondary dedusting: dry > 97 FF: 0.26/Mg steel

ESP/FF
Fugitive Closed conveyor belts, 80 - 99 ..
emissions enclosure, wetting

stored feedstock,

cleaning of roads
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 furnace,
which should be equipped with appropriate controls.

Secondary iron and steel industry (amnex II, 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.
processes in the secondary iron and steel industry,

For all dust-emitting
dedusting in fabric

filters, which reduces the dust content to less than 20 mg/m®, shall be

congidered as BAT.
the specific dust emission

the process)

When BAT is used also for minimizing fugitive emissions,
(including fugitive emission directly related to
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.

32. For the melting of scrap,
open-hearth furnaces and electric arc furnaces

furnaces are about to be phased out.

(EAF)

The sgpecific dust emigsion in such cases is normally below 0.1 kg/Mg.

two different types of furnace are in use:
where open-hearth

33. The content of the heavy metals of concern in the emitted dust depends
on the composition of the iron and steel scrap and the types of alloying

metals added in steel-making.
emitted wmercury and 25% of cadmium emissions occur as vapour.

Measurements at EAF have shown that 95% of

The most

relevant dust emigssion reduction measures are outlined in table 5.
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Table 5:

Emission sources,

control measures,
and costs for the secondary iron and steel industry

dust reduction efficiencies

Emission source

Control measure (s)

FF

Dust reduction
efficiency

(%)

Abatement costs
(total costs USS$)

FF: 24/Mg steel

Iron foundries

34.

(amnex II,

category 4)

It is very ilmportant to capture all the emissions efficiently.

That is

possible by installing doghouses or movable hoods or by total building

evacuation.
cupola furnaces,

The captured emissions must be cleaned.
electric arc furnaces and induction furnaces are operated.

In iron foundries,

Direct particulate and gaseous heavy metal emissions are especially associated

with melting and sometimes,

emissions arise from raw material handling,
The most relevant emission reduction measures are outlined in table 6 with

their achievable reduction efficiencies and ¢osts,

to a small extent, with pouring.
melting,

measures can reduce dust concentrations to 20 mg/m’, or less.

35.

where available.

Fugitive
pouring and fettling.

These

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,

and costs for iron foundries

control measures,

dust reduction efficiencies

Emigsion source

Control measure (s)

Dust reduction

Abatement costs

efficiency (%) | (total costs US$)
—_ e
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:
FF + pre-dedusting > 97 8-12/Mg iron
FF + chemisorption > 99 45/Mg iron
Hot blast cupola |FF + pre-dédusting > 99 23/Mg iron
Disintegrator/ :
venturi scrubber > 97 oy

Primarv and secondaryv non-ferrous metal industry (amex II,

and 6)

36.

This section deals with emissions and emission control of Cd4d,

categories 5

Pb and Hg

in the primary and secondary production of non-ferrous metals like lead,

copper, zing,

tin and nickel.
materials used and the various processes applied,
metals and heavy metal compounds might be emitted from this sector.
heavy metals of concern in this annex,

are particularly relevant.

37.

sometimes screening.

the production of copper,

Mercury ores and concentrates are initially processed by crushing,
Ore beneficiation techniques are not used extensively,

Due to the large number of different raw
nearly all kinds of heavy

Given the
lead and zinc

and

although flotation has been used at some facilities processing low-grade ore.

The crushed ore is then heated in either retorts,
at large operations,

furnaces,

at small operations,
to the temperatures at whic¢h mercuric sulphide

or
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sublimates. The Iesultihg 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.

38. For efficient recovery of mercury the following techniques can be used:

- Measures to reduce dust generation during mining and stockpiling,
including minimizing the size of stockpiles;

- Indirect heating of the furnace;

- Keeping the cre 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 possgible; 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 precipitators.

39. For gold production by amalgamation, similar strategies as for mercury
can be applied. Gold is also produced using technigues 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-
technical and product quality reasons, the off-gas must go through a thorough
dedusting (< 3 mg/m3) and could also require additional mercury removal before
being fed to an 89, contact plant, thereby also minimizing 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 preduction
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 direct smelting reduction technologies without sintering of
the concentrates. These processes are examples of a new generation of direct
autogenous lead smelting technologles which pollute less and consume less
energy.

43, Secondary lead is mainly produced from used car and truck batteries,
which are dismantled before being charged to the smelting furnace. This BAT
should include one melting operation in a short rotary furnace or shaft
furnace. Oxy-fuel burners can reduce waste gas. volume and flue dust
production by 60%. Cleaning the flue-gas with fabric filters makes it
possible to achieve dust concentration levels 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 furnace top and
cleaning with high-efficiency scrubbers, efficient evacuation and cleaning of
gases from slag and lead casting, and thorough cleaning (< 10 mg/m3) 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
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in either induction furnaces or furnaces with direct or indirect heating by

natural gas or liquid fuels or in vertical New Jersey retorts,
large variety of oxidic and metallic secondary material can be recycled.

in which a

Zinc

can also be recovered from lead furnace slags by a slag fuming process.

Table 7 (a)

Emission sources,

control measures,

and costs for the primary non-ferrous metal industry

dust reduction efficiencies

Emission source Control measgure {(8) Dust reduction Abatement
efficiency (%] costs (total
_ costs Uss)
Fugitive emissions]Suction hoods, enclosure, etc.
off-gas cleaning by FF > 99 ‘e
Roasting/sintering | Updraught sintering: ESP + 7 - lo/Mg
scrubbers (prior to double H,S0,
contact sulphuric acid plant) +
FF for tail gases
Convent ional Shaft furnace: closed top/ . .
smelting (blast efficient evacuation of tap
furnace reduction) |holes + FF, covered launders,
double bell furnace top
Imperial smelting ]High-efficiency scrubbing > 95 .
Venturi scrubbers - .-
Double bell furnace top .. 4 /Mg metal
produced
Pressure leaching |Application depends on lLeaching > 99 site-specific
' characteristics of concentrates
Direct smelting Flash smelting, e.g. Kivcet, .
reduction Outokumpu and Mitsubishi
processes processes
Bath smelting, e.g. top blown Ausmelt: Pb [QSL: operating
rotary converter, Ausmelt, 77, Cd 97; costs
Isasmelt, QSL and Noranda QSL: 60/Mg Fb
processes Pb 92, Cd 93
Table 7 (b): Emission sources, control measures, dust reduction efficiencies

and costs for the secondary non-ferrous metal industry

Emigsion source Control measure (8} Dust reduction Abatement
- efficiency (%) | costs (total
costs, US$)
P ——— —
Lead production Short rotary furnace: suction 99.9 45/Mg bb
hoods for tap holes + FF; tube :
condenser, oxy-fuel burner _
Zine 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

47,
Where waste is used
may apply,
the plant,

may apply. However,

{amex II,

category 7)

!

Cement kilns may use secondary fuels such as waste oil or waste tyres.
emission requirements for waste incineration processes
and where hazardous waste is used, depending on the amount used in
emission requirements for hazardous waste incineration processes

this section refers to fossil fuel fired kilns.
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48. Particulates are emitted at all stages of the cement production process,
consisting of material handling, raw material preparation (crushers, dryers),
clinker production and cement preparation. Heavy metals are brought into the
cement kiln with the raw materials, fossil and waste fuels.

49. For clinker production the followirng kiln types are available: long wet
rotary kiln, long dry rotary kiln, rotary kiln with cyclone preheater, rotary
kiln with grate preheater, shaft furnace. 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 returned to the feed material.

B1. 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. However, in each case these considerations
should be weighed against. the consequences of releasing the heavy metals into
the waste stockpile. BAnother 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 important measure is a very well controlled steady
operation of the kiln in order to avoid emergency shut-offs of the
electrostatic prec1p1tators. These may be caused by excessive CO
concentrations. It is important to avoid high peaks of heavy metal em1551ons
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/uﬁ. When FF are uged, the clean gas dust content
can be reduced to 10 mg/m.

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

' Emission source Control measure (8)}Reduction efficiency (%) | Abatement costs
Direct emissions FF Cd, Pb: > 95 "

from crushers,
mills, dryers

Direct emissions ESP : Cd, Pb: > 95 : e
from rotary kilns, .
clinker coolers

Direct emissions Carbon adsorption Hg: > 95 .
from rotary kilns

Glass industry (annex II, 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
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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.

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 crystal glass tanks (<5 kg/Mg melted glass)
are higher than from other tarks (<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 distribution) 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 Abatement costs
. efficiency (%) (total costs)
S o - —— “*
Direct emissions FF > 98
ESP > 90 '

Chlor-alkali industry (annex II, category 9)

59. In the chlor-alkali industry, C€l,, 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 environmental problems. The
membrane process results in no direct mercury emissions. Moreover, it shows a
lower electrolytic energy and higher heat demand for alkali hydroxide
concentration (the global energy balance resulting in a slight advantage for
membrane cell techrnology 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 existing
mercury cell chlor-alkali plants should be phased out as scon as practicable
with the objective 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 waste-
water treatment and waste-disposal costs.

61. The sources of mercury emissions into the environment in the mercury
process are: cell room ventilation; process exhuusts; products, particularly
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hydrogen; and waste water. With regard to emissions into air, Hg diffusely
emitted from the cells to the cell room are particularly relevant. Preventive
measures and control are of great importance and should be prioritized
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).

63. These measures can cut mercury emissions to values well below 2.0 g/Mg
of €1, production capacity, expressed as an annual average. There are
examples of plants that achieve emissions 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 Marine Pollution from Land-based Sources. Since emissions
depend to a large extent on good operating practices, the average should
depend on and include maintenance periocds of one yvear or less.

Municipal, medical and_hazardous waste_ incineration (ammex II, 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 incineration to reduce these
emissions.

65. The best available technology for dedusting is considered to be fabric
filters in combination with dry or wet methods for controlling volatiles.
Electrostatic precipitators in combination with wet systems can also be

designed to reach low dust emissions, but they offer fewer opportunities than
fabric filters especially with pre-cocating for adsorption of volatile

pollutants.

66. Whenn BAT is used for cleaning 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 m.g/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% 0,)

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

68. Heavy metals are found in all fractions of the municipal waste stream
{e.g. products, paper, organic materials). Therefore, by reducing the
quantity of municipal waste that is incinerated, heavy metal emissions can be
reduced. This can be accomplished through variocus waste management
strategies, including recycling programmes and the composting of organic
materials. In addition, some UN/ECE countries allow municipal waste to be
landfilled. 1In a properly managed landfill, emissions of cadmium and lead are
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eliminated and mercury emissions may be lower than with incineration.
Research on emissions of mercury from landfills is taking place in several

UN/ECE countries. '

Table 10: Emission sources, control measures, reduction efficiencies and
costs for municipal, medical and hazardous waste incineration
Emission source Control measure (8) | Reduction efficiency| Abatement costs
(%) total costs US$)
Stack gases High-efficiency Pb, cd: > 98; ' ..
scrubbers Hg: ca. 50
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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Angex 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 present Protocol;

(b) For existing stationary sources: eight years after the date of
entry into force of the present Protocol. If necessary, this period may be
extended for specific existing stationary sources in accordance with the
amortization period provided for by naticnal legislation.
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Apnex V

LIMIT VALUES FOR CONTROLLING EMISSIONS FROM MAJOR
STATIONARY SOURCES

I. 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 camnct replace
specific limit values for cadmium, lead and mercury, because the quantity of
metals associated with particulate emissions differs from one process to
another. However, compliance with these limits contributes significantly to
‘reducing heavy metal emissions in general. Moreover, monitoring particulate
emissions is generally less expensive than monitoring individual species and
continucus monitoring of individual heavy wetals is in general not feasible.
Therefore, particulate limit values are of great practical importance and are
also laid down in this annex in most cases to complement or replace specific
limit values for cadmium or lead or mercury.

3. Limit values, expressed as mg/m?, refer to standard conditioms (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 sufficiently precise monitoring
results. With regard to the oxygen content of the waste gas, the values given
for selected major stationary sources shall apply. Any dilution for the
purpose of lowering concentrations of pollutants 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. Whenever 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 emissions or a performance parameter that indicates whether a control
device. is being properly operated and maintained shall be monitored.

Monitoring of either emissions or performance indicators should take place
continucusly if the emitted mass flow of particulates is above 10 kg/h. If
emissions are monitored, the concentrations of air pollutants in gas-carrying
ducts have to be measured in a representative fashion. If particulate 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 measurement methods to
calibrate automated measurement systems shall be carried out according to the
standards laid down by the Comité européen de normalisation (CEN) or the
International Organization for Standardization (I80). While awaiting the
development of the CEN or ISO standards, national standards shall apply.
National standards can also be used if they provide equivalent results to CEN
or ISO standards.

5. In the case of continucus monitoring, compliance with the limit wvalues
is achieved if none of the calculated average 24-hour emission concentrations
exceeds the limit value or if the 24-hour average of the monitored parameter
does not exceed the correlated value of that parameter that was established
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 exceed the value of the
limit. Compliance with each of the limit values expressed as total emissions
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per unit of production or total annual 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 (armex II, category 1):

6. Limit values refer to 6% 0, in flue gas for solid fuels and to 3% O; for
liquid fuels.

7. Limit value for particulate emissions for solid and liquid fuels:

50 mg/m®.

Sinter_plants {(annex II, category 2):
8. Limit value for particulate emissions: 50 wg/m’.
,Pelleﬁ plants (amex II, category 2):
9. Limit value for particulate emissions:
(@) Grinding, drying: 25 mg/m®; and
(b) Pelletizing: 25 mg/m*; or

10. Limit value for total particulate emissions: 40 g/Mg of pellets
produced.

Blast furnaces (amex II, category 3):
11. Limit value for particulate emissions: 50 mg/m’.
Electric arc furnaces (amnex 1I, category 3):

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

Production of copper and zinc, including Tmperial sSmelting furnaces (ammex II,

categories 5 and 6):

13. Limit value for particulate emissions: 20 mg/m?.
Production of lead (armex II, categories 5 and 6):

14. Limit value.for particulate emissions: 10 mg/m’i
Cement industrv (amex II, category 7):

15. Limit value for particulate emissions: 50 mg/m’.
Glass industry (amex II, category 8):

16. Limit values refer to different O, concentrations 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 (amex II, 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 expressed as an annual
mean value.
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19. Limit values for eXisting chlor-alkali plants shall be evaluated by the
Parties meeting 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.

Municival, medical and hazardous waste incineration (amnex II, categories 10
and 11): '

21. Limit values refer to 11% O, concentration in flue gas.
22. - Limit value for particulate emissions:
(@) 10 mg/m3 for hazardous and medical waste incineration;
{b) 25 mg/m® for municipal waste incineration.
23. Limit value for mercury emissions:
(a) 0.05 mg/m® for hazardous waste incineration;
(b) 0.08 mg/m® for municipal waste incineration;
(©) Limit values for mercury-containing emissions from medical waste

incineration shall be evaluated by the Parties meeting within the Executive
Body ne later than two years after the date of entry into force of the present
Protocol.
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annex VI
PRODUCT CONTROL MEASURES

1. Except as otherwise provided in this amnex, no later than six months
after the date of entry into force of the present Protocol, the lead content
of marketed petrol intended for on-road vehicles shall not exceed 0.013 g/1.
Parties marketing unleaded petrol with a lead content lower than 0.013 g/1
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 accordance with paragraph 1 above would result 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 extend the time period given in that paragraph to a pericd
of up to 10 years, during which it may market leaded petrol with a lead
content not exceeding 0.15 g/1. In such a case, the State shall specify, in a
declaration to be deposited together with its instrument of ratification,
acceptance, approval or accession, that it intends to extend the time period
and present to the Executive Body in 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 petrol sales, of leaded petrol with a lead content not exceeding
0.15 g/1 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 intention to adopt a ten-year
period in a declaration to be deposited with their instrument of ratification,
acceptance, approval or accession, 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

(o) 0.025 per cent of mercury by weight in all other alkaline
manganese batteries. :

The above limits may be exceeded for a new application of a battery
technology, or use of a battery in a new product, if reasonable safeguards are
"taken to ensure that the resulting battery or product without an easily
removable battery will be disposed of in an environmentally sound manner.
Alkaline manganese button cells and batteries composed of button cells shall
also be exempted from this obligation.
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Annex VIT
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 result of the potential risk of
adverse effects on human health or the environment from emissions of one or
more of the heavy metals listed in amnex I, taking into account all relevant
risks and benefits of such measures, with a view to ensuring that any changes
to products result in an overall reduction of harmful effects on human health
and the environment :

(@ The substitution of products containing one or more intentionally
added heavy metals listed in ammex I, if a suitable altermative exists;

(b) The minimization or substitution in products of one or more
intentionally added heavy metals listed in amnex I;

{© The provision of product information including labelling to ensure
that users are informed of the content of one or more intentionally added
heavy metals listed in annex I and of the need for safe use and waste
handling;

@ 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 implementation of programmes for the
collection, recycling or disposal of products containing one of the heavy
metals in amex I in an environmentally sound manner.

3. Each product or product group listed below contains one or more of the
heavy metals listed in amnex 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, sufficient information is not yet available to
confirm that they are a significant source for all Parties, thereby warranting
inclusion in amnex 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 above
to one or more of the products listed below:

(a) Mercury-containing electrical components, 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 include a ban on most mercury-containing electrical
components; voluntary programmes to replace some mercury switches with
electronic or special switches; voluntary recycling programmes for switches;
and voluntary recycling programmes for thermostats);

(b) Mercury-containing measuring devices such as thermometers,
manometers, barometers, pressure gauges, pressure switches and pressure
transmitters (actions taken include a ban on mercury-containing thermometers
and ban on measuring instruments);

{c) Mercury-containing fluorescent lamps (actions taken include
reductions in mercury -content per lamp through both voluntary and regulatory
programmes and voluntary recycling programmes) ;
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d Mercury-containing dental amalgam (actions taken include voluntary
measures and a ban with exemptions on the use of dental amalgams and voluntary
programmes to promote capture of dental amalgam before release to water
treatment plants from dental surgeries);

(e) Mercury-containing pesticides including seed dressing (actions
taken include bans on all mercury pesticides including seed treatments 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 interior use and use on children’s toys; and
bans on use in antifouling paints); and

(@ Mercury-containing batteries other than those covered in ammex VI
(actions taken include reductions in mercury content through both voluntary
and regulatory programmes and environmental charges and voluntary recycling

programmes) . )
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PREKLAD

Protokol o t&Zkjch kovech k Umluvé o délkovém zne&i$tovani ovzdusi presahujicim
hranice stiti z roku 1979

SMLUVNI STRANY,

ROZHODNUTY provést Umluvu o dalkovem zneti§tovani ovzduli pfesahujicim hranice
stéta,

ZNEPOKOIJENY tim, Ze emise n&kterych téZkych kovi jsou prenaSeny pfes statni hranice a
mohou poskozovat environmentilné a ekonomicky dileZité ekosystémy a mohou mit skodhve

uéinky na lidské zdravi,

BEROUCE V UVAHU, Ze spalovam a prumyslové procesy jsou prevlada11c1m
antropogennim zdrojem emisi t€Zkych kovii do atmosféry, ‘

UZNAVAIJICE, 7e t7ké kbvy jsou pfirozenymi sloZzkami zemské kury a Ze mnohé kovy v
jistych forméch a ve vhodnych koncentracich jsou pro Zivot zdsadni, :

BEROUCE V UVAHU stavajici védecké a technické tdaje o emisich, o geochemickych
procesech, o atmosférickych pfenosech a o tincich t&Zkych kovii na lidské zdravi a na
Zivotni prostfed{ a o technologiich a ndkladech na potlacovani emisf,

VEDOMY SI TOHO, 7e technologie, ‘technika a métody fizeni ke sniZovani znefiStovéani

ovzdusi t&Zkymi kovy jsou dostupné,

' UZNAVAIJICE, %e zemé v regionu Evropské hospodiiské komise OSN (EHK OSN) maji
rizné hospodaiské podminky a Ze v nékterych zemich probiha transformace hospodarstvi,

ROZHODNUTY ptijmout opatieni k pfedvidani, prevenci nebo minimalizaci emis{ ur€itych
tézkych kovli a souvisejicich slouCenin a berouce v tvahu uplatnéni zdsady piedbézné
opatrnosti formulované jako zdsada 15 ProhlaSeni o Zivotnim prostfedi a rozvoji z Rio de
Janeira, .

ZNOVU POTVRZUJICE, ze stity maji v souladu s Chartou OSN a se zdsadami
mezindrodnitho prdva suverénni prdvo vyuZivat vlastni zdroje podle své vlastni
environmentalni a rozvojové politiky a jsou povinny zajistit, aby &innosti v rdmci jejich
jurisdikce nebo kontroly neposkozovaly Zivotni prostfedi jinych stitl nebo oblasti za
hranicemi plsobnosti vnitrostatn{ jurisdikce,

VEDOMY SI TOHO, %e opatieni omezujici emise tézkych kovii by méla prispét k ochrang
Zivotniho prostfedi a lidského zdravi vné regionu EHK OSN, véetné arktickych a
mezindrodnich vod,
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BEROUCE NA VEDOMI, e potlatovini emisf ur&itych t&kych kovii miiZe rovnéZ ptispét k
potlacovani emis{ dal§ich zne¢iSt'ujicich latek,

'VEDOMY SI TOHO, Ze mohou byt nutna dalsi a G¢inn&j3{ opatfeni k omezovani a sniZovani
emisi ur¢itych t&Zkych kovl a Ze napf. studia d¢inkG mohou poskytnout zidklad pro dalsi
opatfeni,

BEROUCE NA VEDOMI dilezité piispévky soukromého a nevlddniho sektoru k poznatkiim
o udincich t&Zkych kovi, o dostupnych altemativich a o metodach potlatovani jejich emisi a

o tiloze t&chto piisp&vki pfi napomahani snizovan{ emisi t€Zkych kovi,

MAJICE NA MYSLI opatieni tykajici se kontroly t&Zkych kovii na vnitrostatn{ drovni a na
urovni mezindrodnich f6r,

SE DOHODLY TAKTO:
Clanek 1

Definice

Pro tcely tohoto protokolu:

1. ,,dmluvou’ se rozumi Umluva o dilkovém znecistovani ovzdu$i pfesahujicim hranice
stath, pfijatd v Zeneve dne 13. listopadu 1979;

2. zkratkou ,,EMEP“ se rozumi Program spoluprice pii monitorovini a vyhodnocovini
‘ddlkového ptenosu latek znedistujicich ovzdusi v Evropé;

3. ,vykonnym orgdnem* se rozumi vykonny orgin tumluvy zifzeny podle ¢l. 10 odst. 1
umluvy;

4. ,Komisi* se rozumi Evropskd hospodatskd komise OSN (EHK OSN);

&

5. ,,smluvni stranou‘
nevyplyva jinak;

se rozumi smluvni strana tohoto protokolu, pokud z kontextu

6. ,.geografickym rozsahem EMEP* se rozumi oblast definovand v ¢l. 1 odst. 4 Protokolu k
Umluvé o dilkovém zne&istovani ovzdu$i pfesahujicim hranice stitd z roku 1979
o dlouhodobém financovani Programu spoluprice pfi monitorovani a vyhodnocovani
délkového ptenosu latek zneciStujicich ovzdusi v Evrop& (EMEP), pfijatého v Zenevét dne
28. zafi 1984,

7. ,&Zkymi kovy* se rozumi kovy nebo v jistych piipadech metaloidy, které jsou stabilni a
maji mérnou hmotnost v&tsi nez 4,5 g/em’, a jejich sloudeniny;
8. ,.emisemi” rozumi vypousténi latek do atniosféry z bodového nebo difuzniho zdroje;

9. ,staciondrnim zdrojem® se rozumi jakdkoli stabiln€ umisténd budova, stavba, zatizeni,
instalace nebo vybaveni, které pfimo nebo nepiimo emituje nebo miZe emitovat do
atmosféry t&€zké kovy uvedené v seznamu v piiloze I,
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10. ,,novym stacionarnim zdrojem* se rozumi kaZdy staciondrni zdroj, jehoZ stavba ¢i
podstatnd dprava je zahdjena po uplynut{ dvou let ode dne vstupu v platnost: i) tohoto
protokolu; nebo ii) zmény pfiloh I nebo 11, v jejichZ dasledku bude dany stacionarni zdroj
podléhat ustanovenim tohoto protokolu pouze na zdklad¢ této zmény. Pfislusné
vnitrostdtni organy rozhodnou o tom, zda ur€itd tprava je €i neni podstatna, pfiCemz
budou briny v Gvahu faktory, jako jsou napt. environmentaln{ pfinosy pfisluSné upravy;

11., kategorii velkych staciondrnich zdroji* se rozumi kazdé z kategorif staciondrnich zdroji
popsanych v piiloze II, kterd pfispivd nejmén¢ jednim procentem k celkovym emisim
uréitého t&€7kého kovu ze seznamu v pfiloze I ze staciondrnich zdroji nékteré smluvni
strany v referenénim roce uréeném souladu s pfilohou L

Clanek 2
Cil

Cilem pfedklddaného protokolu je omezovat emise t&€Zkych kovi, které vznikaji v diisledku
antropogennich ¢innosti a podileji se na déilkovému pfenosu v atmosféfe a které
pravdépodobné maji vyznamné nepiiznivé 1ic¢inky na lidské zdravi nebo na Zivotni prostiedi, a
to v souladu s ustanovenimi nésledujicich ¢lankf.

Clének 3
Zikladni povinnosti

1. KaZd4 smluvni strana snizi své celkové ro¢ni emise do atmosféry kaZdého z t€Zkych kovil
uvedenych v seznamu v piiloze I z drovné emisi v referenénim roce, stanoveném v
souladu s uvedenou piilohou, pfijetim WU¢innych opatfeni vhodnych pro " specifické
podminky konkrétni smluvni strany.

2. Ka7dd4 smluvni strana uplatni nejpozdé€ji v terminech danych harmonogramem
specifikovanym v piiloze IV:

a) pro kaZzdy novy zdroj z kategorie velkych staciondrnich zdrojii nejlepSi dostupné
techniky ve smyslu pfilohy 111, jestliZze pro danou kategorii zdrojii pffloha III nejlepsi
dostupné techniky uvadi;

b) mezni hodnoty specifikované v pifloze V pro kazdy novy zdroj z kategorie velkych
staciondrnich zdroji. Smluvni strana muiZe alternativn€ uplatnit odliSnou strategii
sniZeni emisi, jiZ dosdhne ekvivalentniho celkového sniZeni drovné€ emisf;

¢) pro kazdy stavajici zdroj z kategorie velkych staciondrnich zdroji nejlepsi dostupné
techniky ve smyslu piilohy III, jestlize pro danou kategorii zdrojh piiloha III nejlepsi
dostupné techniky uvadi. Smluvni strana miZe alternativné uplatnit odliSnou strategii
sniZen{ emisi, jiZ dosdhne ekvivalentniho celkového sniZeni tirovné emisi;

d) mezni hodnoty specifikované v piiloze V pro kazdy stavajici zdroj z kategorie velkych
staciondrnich zdrojli, pokud je toto technicky a ekonomicky dosaZitelné. Smluvni
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strana muiZe alternativn€ uplatnit odliSnou strategii sniZeni emisi, jiZ dosdhne
ekvivalentniho celkového sniZeni Grovné emisi.

3. KaZdd smluvni strana bude uplatilovat opatfeni pro regulaci produkti v souladu
s podminkami a harmonogramem spec1f1k0vanym1 v prﬂoze VL

4. KaZzda strana zvé?{ uplatnéni dodatecnych opatfeni pro fizeni produktd v souladu s
podminkami a harmonogramem specifikovanymi v pfiloze VIL

5. Kazd4 smluvni strana vypracuje a ddle povede emisni inventury pro t&7ké kovy uvedené v
seznamu v piiloze I, pfiCemZ smluvni strany v rdmci geografického rozsahu EMEP tak
budou ¢€init minimaln¢ za pouZiti metodickych ndstroji ur€enych fidicim orginem EMEP
a smluvni strany mimo rdmec geografického rozsahu EMEP pouZiji jako voditka metody
vypracované v ramci pracovniho planu vykonného orgénu.

6. Smluvni strana, jeZ po uplatnéni ustanoveni vySe uvedenych odstavci 2 a 3 nemuzZe
dosdhnout splnéni poZadavki dle odstavce 1 pro urcity t€Zky kov ze seznamu v pifiloze I,
je vynata ze zdvaznych povinnosti uvedenych v odstavci 1 pro dany té€zky kov.

7. Kazda smluvni strana, jejiz celkova rozloha tzemi je vétSi neZ 6 000 000 km?, je vynata z
plnéni svych povinnosti podle odst. 2 pism. b), ¢) a d) uvedenych vyse, pokud muZe
nejpozdé&ji do osmi let od vstupu tohoto protokolu v platnost prokazat, Ze dosdhne sniZeni
své roéni celkové emise kazdého zt&zkych kovii uvedenych v seznamu v piiloze 1 v
kategoriich zdroji specifikovanych v piiloze II nejméné o 50 % z drovné emisi z téchto
kategorii zdrojii v referenénim roce, ktery bude uréen v souladu s pfilohou I. Smluvni
strana, kterd zamySl{ jednat v souladu s timto odstavcem, tento timysl uvede pii podpisu
tohoto protokolu nebo pfti ptistoupeni k tomuto protokolu.

Clanek 4

Vymeéna informaci a technologii

1. Smluvni strany budou v souladu s vlastnimi prdvnimi a spravnimi pfedpisy a zvyklostmi
usnadiiovat vyménu technologif a technik uréenych ke sniZen{ emisi t&Zkych kovii, véetng,
ale nikoli pouze, vymén, které podnécuji vyvoj opatfeni pro ¥zeni produkti a uplatnéni
nejlepsich dostupnych technik, a to zejména podporou:
a) komeréni vymény dostupnych technologii;
b) piimych primyslovych kontakth a spoluprace, v¢etné spolecnych podnikii;
¢) vymény informaci a zkuSenosti; a
d) poskytovanim technické pomoci.

2. Pii podporovéni ¢innosti specifikovanych vySe v odstavci 1 budou smluvni strany vytvaret
piiznivé podminky usnadiiovanim kontaktl a spoluprdce mezi vhodnymi organizacemi a

jednotlivei v soukromém a vefejném sektoru, které jsou schopny poskytovat technologle
prolektove a inZenyrské sluzby, zafizeni nebo finance.
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Clének 5
Strategie, politiky, programy a opatieni

1. Kazd4 smluvni strana vypracuje bez zbytetnych odkladi strategie, politiky a programy
pro splnéni povinnosti tohoto protokolu.

2. Smluvni strana navic mize

a) uplatiiovat ekonomické nastroje ke stimulaci pfijimani nikladové uc¢innych piistupii ke
sniZeni emisi t€Zkych kovii;

b) vypracovat smlouvy a dobrovolné dohody mezi vliddou a primyslem;

¢) podnécovat G¢inn&j3f vyuzivani zdroji a surpvin;

d) podnécovat vyuZivani méné znedist'ujicich zdrojh energie;

e) prijimat opatfeni k rozvoji é zavadéni mén¢ znedistujicich dopravnich systémd;

f) pfijimat opatfeni k vyfazeni konkrétnich procesti emitujicich tézké kovy v ptipadech,
kdy jsou k dispozici ndhradni procesy v primyslovém méfitku;

g) pfijimat opatfeni k rozvoji a pouZiti CistS§ich postupl k prevenci a k omezovéni
znedisténi.

3. Smluvni strany mohou pfijimat piisn€j$i opatfeni, nezZ kterd jsou poZadovand timto
protokolem.

Clanek 6

Vyzkum, vyvoj a monitorovini

Smluvni strany podporuji &innosti vyzkumu, vyvoje a monitorovini pfedeviim v oblasti
te€Zkych kovi, jez jsou uvedeny v seznamu v piiloze I, a dédle podporuji spoluprici, jeZ se
vztahuje k nésledujicim bodiim, ale neni omezena pouze na né¢:

a) drovné emisi, dilkovy pienos a depozice a jejich modelovéni, stivajici drovné€ v
biotickém a abiotickém prostfedi, vypracovani postupil pro harmonizovani ptislusnych
metodik;

b) inventury a drdhy znec¢iStujicich latek v reprezentativnich ekosystémech;

c) uéinky na lidské zdravi a na Zivotni prostfedi, vEetn& kvantifikace t&chto uinkiy

d) nejlepsi dostupné techniky, praktické zkuSenosti a technologie omezovéni emisi v
soucasnosti smluvnimi stranami uplatfiované nebo vyvijené;
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€)

g

h)

)

sb&r, recyklovdni a v pifpadé nutnosti zneSkodiiovani produktii nebo odpadi
obsahujicich jeden nebo vice téZkych kovil;

metodiky umoZiiujici zvaZovat socidln€é ekonomické faktory pii vyhodnocovini
alternativnich strategii omezovani emisi;

piistupy, které jsou zaloZené na Wcincich a které zahrnuji vhodné informace, vCetné
informaci ziskanych podle pismen a) aZz f) vy3e, o méfenych nebo modelovanych
environmentélnich drovnich, cestdch a Géincich na lidské zdravi a na Zivotni prostiedi,
jeZ lze uZit k Ggelim formulace budoucich optimalizovanych strategii pro omezovani
emisi a které berou v tivahu rovnéZ ekonomické a technologické faktory;

alternativy k uZiti téZkych kovii ve vyrobcich uvedenych v seznamu v piiloze VI a VII;

shromaZd’ovéni informaci o drovnich t€Zkych kovl, které jsou uvedeny v seznamu
v piiloze I, v uréitych produktech, o jejich potencialnich emisich do atmosféry, k nimz
milZe dojit pfi vyrob&, zpracovavani, komeréni distribuci, vyuZiti a zneSkodnéni t&chto
produktii, a o technologiich ke sniZovéani té€chto emisi.

Clanek 7

Podavani zprav

1. V souladu s vlastnimi pravnimi pfedpisy upravujicimi divérny charakter obchodnich
informact:

a)

b)

kazd4 smluvni strana poddva zpravu vykonnému organu prostfednictvim vykonného
tajemnika Komise o opatfenich pfijatych k provadéni pfedklddaného protokolu, a to v
pravidelnych intervalech uréenych na zasedani smluvnich stran s vykonnym organem,;

kazdd smluvni strana v rdmci geografického rozsahu EMEP bude podivat zprivu
EMEP prostiednictvim vykonného tajemnika Komise, a to v pravidelnych intervalech
uréenych fidicim orgdnem EMEP a schvilenych smluvnimi stranami na zasedani
vykonného orgdnu, o drovnich emis{ t&€Zkych kovli uvedenych v seznamu v piiloze I s
vyuZitim minimélné metodik a Sasového a prostorového rozliSeni, které upfesnil fidici
orgian EMEP. Smluvni strany v oblastech mimo geograficky rdmec EMEP zpiistupni
vykonnému orginu podobné tdaje, pokud o to budou pozadany. Navic kazdd smluvni
strana bude ve vhodné mife ziskdvat pfislu$né Udaje tykajici se jejich emisi dalSich
t&Zkych kovl a bude o nich podéavat zprivu, pfitemZ budou brany v dvahu pokyny
fidictho orgdnu EMEP a vykonného orgdnu k metodikdim a k casovému a
prostorovému rozliSeni

2. Udaje, které maji byt zahruty do zprav dle odst. 1 pism. a) vySe budou v souladu

- srozhodnutim tykajicim se formdtu a obsahu, které smluvni strany pfijaly na zasedani
vykonného orgdnu. Podminky tohoto rozhodnuti se v pifpadé nutnosti pfezkoumaji s
cilem identifikovat dodate¢né néleZitosti tykajici se forméatu nebo obsahu informact, které
by mély byt do téchto zprav zahrnuty.

3. V dostate¢ném predstihu pfed kaZzdym vyroénim zaseddnim vykonného organu poskytne
EMEDP informace o dilkovém pienosu a o depozici t€¢zkych kovi.
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Clének 8
Vypocty

S vyuZitim vhodnych modelG a méfeni a v dostate¢ném piedstihu pfed kazdym vyro¢nim
zasedanim vykonného orgédnu poskytne EMEP vykonnému orginu vypocty pfeshrani¢nich
tokl a depozic t&€Zkych kovi v rdmci geografického rozsahu EMEP. V oblastech mimo
geograficky rozsah EMEP budou pouZity modely vhodné podle specifickych podminek
smluvnich stran dmluvy.

Clanek 9.
Plnéni zdvazki

Plnéni zavazkd stanovenych timto protokolem pro kaZdou smluvni stranu se pravidelng
piezkoumdva. Implementaéni vybor, ziizeny rozhodnutim 1997/2 vykonného orginu na jeho
patnictém zasedani, provede tato pfezkoumdni a podd o tom zprivu na zasedani smluvnich
stran s konaném v ramci zasedani vykonného orginu v souladu s podminkami stanovenymi v
ptiloze uvedeného rozhodnuti, véetn€ veskerych zmén.

Clanek 10
Prezkoumani smluvnimi stranami na zaseddnich vykonného orgdnu
1. Na zasedanich vykonného organu posoudi smluvni strany, v souladu s €l. 10 odst. 2 pism.

a) umluvy, udaje dodané smluvnimi stranami, EMEP a dal§imi podplirnymi organy i
zpravy dodané provadécim vyborem uvedenym v &lanku 9 tohoto protokolu.

2. Smluvni strany na zaseddnich vykonného orgdnu dohliZeji na pokrok dosaZeny v plnéni
zavazku stanovenych predkladanym protokolem.

3. Smluvni strany na zaseddnich vykonného orginu budou pfezkoumadvat dostatenost a
ucinnost zdvazkil stanovenych v pedkladaném protokolu.

a) Pfi tomto posuzovani se vezmou v dvahu nejlepsi dostupné védecké poznatky o Gcin-
cich depozice téZkych kovl, posouzeni technického vyvoje a ménici se ekonomické
podminky.

b) Pii tomto piezkoumdni bude se zfetelem k vyzkumu, vyvoji, monitorovani -a
spolupraci uskute¢fiované v rdmci tohoto protokolu:

i) vyhodnocen pokrok v plnéni cili tohoto protokolu;
ii) vyhodnoceno, zda cil dosdhnout dalSiho sniZeni Skodlivych ucinkl na lidské zdravi

a na Zivotni prostfedi odivodiiuje daldi poZadavky na sniZeni emisi pfekraGujici
tirovné poZadované timto protokolem; a
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iii) bran v Uvahu rozsah, ve kterém jiZ existuje uspokojivy zaklad pro uplatnén{
piistupt zaloZenych na dcincich.

c) Postupy, metody a harmonogram téchto pfezkoumdni upfesni smluvni strany na
zasedani vykonného organu.

4. Smluvni strany vypracuji na zékladé zavérii posouzeni uvedenych v odstavci 3 vySe a
jakmile to bude uskute¢nitelné po dokonceni t&chto pfezkoumdini, pracovni program pro
dalsi kroky ke sniZeni emisi do atmosféry t€Zkych kovi, jeZ jsou uvedeny v seznamu v
priloze L.

Clének 11
Urovnévéni sport

1. V ptipadé sporu mezi dvéma nebo vice smluvnimi stranami ohledné vykladu nebo
uplatiiovani tohoto protokolu hledaji spomé smluvni strany feSeni jedndnim nebo jinymi
smirnymi prostredky urovndvani sport podle vlastni volby Smluvni strany tcastnici se
sporu o svém sporu uvédomi vykonny organ.

2. Piiratifikaci, pfijeti, schvalen{ nebo pfistoupeni k tomuto protokolu, nebo kdykoli pozdg&ji,
muZe smluvni strana, kterd neni regiondlni organizaci hospodéaiské integrace, prohldsit
pisemné v listiné postoupené depozitafi, Ze vzhledem ke sporim tykajicim se vykladu
nebo uplatiiovani tohoto protokolu uznivd jeden nebo oba z nasledujicich prostfedki
urovnavani spori jako povinné ipso facto, a bez nutnosti dal3i dohody ve vztahu k jakékoli
smluvni stranég, kterd pfijala stejny zdvazek:

a) postoupeni sporu Mezinarodnimu soudnfmu dvoru;
b) rozhod¢i fizeni v souladu s postupy, které pfijmou smluvni strany na zaseddni
vykonného orgéinu, jakmile to bude uskute¢nitelné, formou pfilohy o rozhod¢im Fizeni.

Smluvni strana, kterd je regiondlni organizaci hospodifské integrace, miZe ulinit
prohldSeni s podobnym tu€inkem ve vztahu k rozhodéimu fizeni v souladu s postupy
uvedenymi vySe pod pism. b).

3. ProhlaSeni u€inéné podle odstavce 2 vySe ziistane v platnosti, pokud neuplyne doba
stanovend v souladu s podminkami jeho platnosti nebo do uplynuti ti{ meésict od uloZen{
pisemného ozndmeni o jeho odvolini u depozitife.

4. Nové prohldSeni, ozndmeni o jeho odvoldni nebo vyprSeni prohldSeni neovlivni Zadnym
zpisobem fizeni dosud projednidvané pfed Mezindrodnim soudnim dvorem nebo pied
rozhod¢im soudem, pokud se strany sporu nedohodnou jinak.

5. Krom¢ piipadu, kdy strany sporu pfijaly stejny prostfedek urovndvani sporti podle
odstavce 2, pokud by po dvandcti m&sicich ndsledujicich po ozndmeni jednou ze stran o
existenci sporu nebyly strany sporu schopny spor urovnat prostfedkem zminénym v
odstavci 1 vySe, postoupi se spor na Zadost kterékoli z téchto stran sporu ke smifent.
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6. K dceltim odstavce 5 se ziidi smir¢i komise. Tato komise se skldda z rovného poctu ¢lend
jmenovanych kazdou ze zii€astnénych smluvnich stran, nebo, v piipadech, Ze strany sdileji
stejny zdjem na smifeni, skupinou sdilejici tento zdjem a predsedou zvolenym spole¢né
¢leny takto jmenovanymi. Komise vyd4 doporudujici rozsudek, ktery strany v dobré vite
vezmou v Uvahu.

Clének 12

Ptilohy

Piilohy tohoto protokolu tvoii jeho nedilnou soucast. Pfilohy lII a VII maji charakter

doporuceni. '

Clének 13

Zmeény protokolu

1.

2.

Zmény tohoto protokolu mohou byt navrZeny kteroukoli jeho smluvni stranou.

Navrhované zmény se pisemné postoupi vykonnému tajemnikovi Komise, ktery ho sd&li
viem smluvnim strandm. Navrhované zmény se prodiskutuji na nejbliz§im zaseddn{
smluvnich stran v rdmci vykonného organu za pfedpokladu, Ze vykonny tajemnik rozesle
navrhy smluvnim stranim nejmén¢ devadesat dnti pfedem.

Zmény tohoto protokolu a jeho pfiloh I, II a IV aZ VI se pfijimaji konsensem smluvnich
stran pfitomnych na zasedani vykonného orgdnu a vstoupi v platnost pro smluvni strany,
které je piijaly, devadesidtym dnem po dni, kdy byly u depozitife uloZeny listiny o pfijeti
od dvou tfetin smluvnich stran. Zmény vstoupi v platnost pro dal$i smluvni strany
devadesatym dnem po dni, kdy byly uloZeny listiny o pfijeti. o

Zmény pifloh III a VII se ptijimaji konsensem smluvnich stran pfitomnych na zasedan{
vykonného organu. Po uplynuti devadesiti dnti ode dne, kdy vykonny tajemnik Komise
sdélil tyto zmény viem smluvnim strandm, vstoupi dopliiky téchto pfiloh v platnost pro
smluvni strany, které nepodaly depozitafi ozndmeni v souladu s ustanovenimi odstavce 5

2oV W

niZe, za pfedpokladu, Ze nejméné Sestndct smluvnich stran nepodalo takovéto ozndmeni.

Smluvni strana, kterd neni schopna schvilit zménu pfilohy II nebo VII, to oznimi
depozitati pisemné do devadesati dnli ode dne sdéleni o jejim pfijeti. Depozitaf obdrZena
oznamen{ neprodlen€¢ ozndmi vSem smluvnim strandm. Smiuvni strana mtZe kdykoli své
predchozi ozndmeni zaménit za listinu o pfijeti a po uloZeni listin o pfijeti u depozitafe
nabude zména a tprava piilohy pro tuto smluvni stranu d¢inku.

V piipadé ndvrhu pozménit piilohu I, VI nebo VII pfidanim uréitého t&€Zkého kowvu,
opatieni k regulaci produktii nebo produktu nebo skupiny produktti k tomuto protokolu:

a) navrhovatel poskytne vykonnému orgénu informace specifikované v rozhodnuti
vykonného organu 1998/1, véetn& jakychkoli zmén tohoto rozhodnut{; a

b) smluvni strany vyhodnoti tento ndvrh v souladu s postupy uvedenymi v rozhodnut{
vykonného orgdnu 1998/1, veetné jakychkoli zmén tohoto rozhodnuti.
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7. Jakékoli rozhodnuti zménit rozhodnuti vykonného orginu 1998/1 se pfijimd konsensem
zasedani smluvnich stran v rimci vykonného orgénu a vstoupi v platnost Sedesitym dnem
po piijeti.

Clének 14
Podpis

1. Tento protokol je otevien k podpisu v Aarhusu (Dédnsko) od 24. do 25. Cervna 1998 a
potom v sidle Organizace spojenych narodl v New Yorku do 21. prosince 1998 pro
¢lenské staty Komise i pro stity s poradnim statutem pii Komisi na zdklad€ odstavce 8
usneseni Hospodafské a socidlni rady 36 (IV) ze dne 28. bfezna 1947 a pro organizace
regionalni hospodéiské integrace tvofené svrchovanymi ¢lenskymi stity Komise, na néZ
jejich ¢lenské staty pienesly pravomoc vyjednavat, uzavirat a uplatiiovat mezindrodni
dohody v zdleZitostech tohoto protokolu za pfedpokladu, Ze tyto stity a organizace jsou
s smluvnimi stranami Gmluvy. '

2. V zdileZitostech v ramci své pravomoci a svym jménem uplatituji regiondlni organizace
hospodifské integrace prava a plni povinnosti, které tento protokol pfifazuje jejich
¢lenskym statim. V takovych piipadech nejsou &lenské stity téchto organizaci opravnény
uplatiiovat tato préva jednotlive.

Clanek 15

Ratifikace, pfijeti, schvilenf a pfistoupeni

1. Tento protokol podléhd ratifikaci, pfijeti nebo schvéleni signatéfi.

2. Tento protokol je otevien pro piistoupeni od 21. prosince 1998 statim a organizacim
spliiujicim poZadavky ¢l. 14 odst. 1.

Clanek 16

Depozitaf

Listiny o ratifikaci, pfijeti, schvaleni nebo pfistoupen{ jsou uloZeny u generalniho tajemnika
Organizace spojenych nirodq, ktery plni funkci depozitafe.

Clének 17
Vstup v platnost

1. Tento protokol vstupuje v platnost devadesiatym dnem po dni uloZeni Sestnécté listiny o
ratifikaci, pfijeti, schvileni nebo pfistoupeni u depozitife.

2. Pro kaZdy stat nebo organizaci uvedené v ¢l. 14 odst. 1, které ratifikuji, pfijmou ¢i schvali
tento protokol nebo k nému pfistoupi po dni uloZeni Sestnacté listiny o ratifikaci, pfijeti,
schvaleni nebo pfistoupeni, vstupuje protokol v platnost devadesdtym dnem po dni uloZeni
listiny o ratifikaci, pfijeti, schvaleni ¢i pfistoupeni uvedeného statu nebo organizace.
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Clének 18

Odstoupeni

Kdykoli po uplynuti péti let ode dne vstupu tohoto protokolu pro ur¢itou smluvni stranu
v platnost miZe tato smluvni strana odstoupit od protokolu tim, Ze poda pisemné oznidmeni
depozitifi. Kazdé takové odstoupeni nabude t¢inku devadesidtym dnem po dni jeho pifijeti
depozitifem nebo v uréitém pozdéj§im datu, které mlZe byt v ozndmeni o odstoupeni
upfesnéno.

Clének 19

Platna znéni

Prvopis tohoto protokolu, jehoZ znéni v jazyce anglickém, francouzském a ruském maji
stejnou platnost, bude uloZen u generdlniho tajemnika Organizace spojenych nirodu.

NA DUKAZ CEHOZ

ptipojili niZe podepsani zplnomocnéni zistupci k tomuto protokolu své podpisy.

V Aarhusu (Dansko), dvacatého ¢tvrtého Cervna, roku tisic devét set devadesat osm.

PRILOHA I

TEZKE KOVY QVEDENE \Y4 é;. 3 ODST. 1
A REFERENCNI ROK PRO ZAVAZEK

Téik}’l kov Referenéni rok

kadmium (Cd) 1990, nebo jiny rok z intervalu 1985 aZ 1995 vcetné, ktery bude
specifikovdn smluvni stranou pfi ratifikaci, prijeti, schvéleni nebo
piistoupeni;

olovo (Pb) 1990, nebo jiny rok z intervalu 1985 aZ 1995 vcetné€, ktery bude
specifikovdn smluvni stranou pfi ratifikaci, pfijeti, schvileni nebo
piistoupeni; :

rtut’ (Hg) 1990, nebo jiny rok z intervalu 1985 aZ 1995 vcetné€, ktery bude
| specifikovdn  smluvni stranou pii ratifikaci, pfijeti, schvileni nebo
piistoupent;

PRILOHA II
KATEGORIE STACIONARNICH ZDROJU

L. UVOD
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1. Zafizeni nebo ¢asti zafizeni pro vyzkum, vyvoj a zkouSeni novych produktl a procest pod
tuto pfilohu nespadaji.

2. Prahové hodnoty uvedené niZe se obecné vztahuji ke kapacit€ vyroby nebo k vykonu.
V piipadech, kdy jeden provozovatel vykondva n€kolik Cinnosti spadajicich pod stejny

podtitul ve stejném zafizeni nebo ve stejném misté, kapacity takovych ¢innosti se s¢itaji.

II. SEZNAM KATEGORIL

C Xat. Popis kategorie

1 spalovaci zafizeni s ¢istym jmenovitym tepelnym piitkonem nad 50 MW

zafizeni na praZeni ¢i aglomeraci kovovych rud (véetné¢ sulfidickych rud) s

kapacitou nad 150 t aglomeratu/den pro Zelezné rudy nebo koncentrat a nad 30 t-
/den (aglomeratu) pro piipad médi, olova nebo zinku nebo jakéhokoli zpracovéani

rud zlata a rtuti ' ‘

zafizeni pro vyrobu surového Zeleza nebo oceli (primarni.¢i sekundarni tavby,
3 vCetné elektrickych obloukovych peci) vEetné kontinudlniho liti s kapacitou nad
2.5 t/hod

4 slévarny Zeleznych kovi s produkéni kapacitou nad 20 t/den

zafizeni pro vyrobu médi, olova nebo zinku z rud, koncentriti nebo
sekunddrnich surovin metalurgickymi procesy s kapacitou piesahujici 30 t kovu
denn¢ pro primérni zafizeni a 15 t kovu denné pro sekundarni zafizeni nebo pro
jakoukoli priméarni produkci rtuti

zaffzeni pro taveni (rafinaci, slévirenské odlévani atd.), vCetné legovani médi,
6 olova a zinku, véetné regenerace produktil, s kapacitou taveni nad 4 t/den pro
olovo nebo 20 t/den pro méd’ a zinek,

zatizeni pro vyrobu cementového slinku v rotaénich pecich s produkéni

! kapacitou nad 500 t/den nebo v jinych peci s produkéni kapacitou nad 50 t/den

3 | zafizeni pro vyrobu skla s uZitim olova v procesech s kapacitou taveni nad 20
t/den

9 zafizeni pro vyrobu chloru a alkalii elektrolytickym procesem se rtutovymi
¢lanky :
zafizeni pro spalovani nebezpeénych nebo odpadl ze zdravotnickych zafizeni s

10 kapacitou nad 1 t/h, nebo zafizeni pro spoluspalovani nebezpeénych nebo

odpadl ze zdravotnickych zafizeni specifikovanych v souladu s vnitrostatnimi
pravnimi predpisy

zafizeni pro spalovidni komundlnich odpadi s kapacitou nad 3 t/hod nebo
11 | zaf{zeni pro spoluspalovdni komunalnich odpadi specifikovanych v souladu s
vnitrostatnimi pravnimi piedpisy
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Ptiloha III

NEJLEPS{ DOSTUPNE TECHNIKY OMEZOVANI EMIS TEZKYCH KOVU A
JEJICH SLOUCENIN Z KATEGORIf ZDROJU UVEDENYCH V SEZNAMU
V PRILOZE IT

I. UVOD

1. Cilem této pfilohy je poskytnout smluvnim strandm voditko k identifikaci nejlepSich
dostupnych technik pro staciondrni zdroje a umoZnit jim plnit povinnosti tohoto protokolu.

2. ,Nejlepsi dostupnou technikou* (BAT) se rozumi nejti¢innéj$i a nejpokrodilejsi stadium
vyvoje Cinnosti a jejich pracovnich ¢i provoznich postuptll, které oznaCuje praktickou
vhodnost jednotlivych technologii a jejich vyuziti jako - principidlniho z&kladu pro
stanoveni emisnich limith uréenych k prevenci emisi a v pifipadech, kde preventivni
vylouéeni emisi neni uskuteénitelné, obecné ke sniZeni emisi a jejich dopadi na Zivotni
prosttedi jako celek:

Jtechnika® zahruje jak pouZivané technologie, tak zplisob, jakym je dané zatizeni
navrZzeno, konstruovano ¢i vybudovano, udrZovdno, provozovdno a vyfazeno z
provozu;

— ,,dostupné“ techniky jsou vyvinuté v uréitém méfitku, které umoZiiuje jejich uplatnéni
v piisluiném primyslovém sektoru za ekonomicky a technicky schiidnych podminek, .
pfiGemzZ jsou brany v tivahu nidklady a vyhody, bez ohledu na skute¢nost, zda jsou, ¢i
nejsou dotyéné technologie vyuZiviny ¢&i vyrabény na tzemi doty¢né smluvni strany,
pokud jsou tyto techniky ptiméfené dostupné jejich provozovateli;

— ,nejleps“ znamend ne]ucmnejm pifi dosahovani vysoké obecne urovné ochrany
Zivotniho prostiedi jako celku.

Pti uréovani nejlepSich dostupnych technik by méla byt vénovana zv1astni pozornost, obecnd
nebo ve specifickych pfpadech, faktorim uvedenym niZe, pfi¢emz jsou briny v tvahu
nédklady a pfinosy opatfeni a z4sady pfedb&Zné opatrnosti a prevence:

— vyuziti nizkoodpadovych technologii;

—  vyuZiti méné& nebezpe&nych latek;

— posilovani regenerace a recyklovani latek vznikajicich a Vyuz1vanych v procesech a
podpora regenerace a recyklovani odpadu;

— srovnatelné procesy, zafizeni nebo zplisoby provozu, které jiZz byly Uspésné ovéfeny

v prumyslovem méfitku;
— technicky pokrok a zmény védecko-technickych poznatki a jejich interpretace;

— povaha, G¢inky a mnoZstvi dotéenych emisi;
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— datum uveden{ do provozu novych nebo stdvajicich zatizent;
— doba pottebnd k zavedeni nejlepsi dostupné techniky;

— spotfeba a povaha surovin (véetné vody) vyuZitych v procesu a jeho energetickd
ucinnost;

— potfeba pfedchazet nebo sniZovat na minimum celkové dopady emisi na Zivotni
prostiedi a souvisejicich rizik pro Zivotni prostfeds;

— potfeba predchdzet havariim a minimalizovat jejich disledky pro Zivotni prostiedi.

Koncept nejlep$i dostupné techniky neni zaméfen na piedpisovdni n&jaké specifické
technologie nebo techniky, ale na to, aby byly brdny v tvahu technické charakteristiky
sledovanych zatfizeni, jejich geografické umisténi a mistni environmentdlni podminky.

3.

II

Udaje ohledng t¢innosti omezovani emisi a o jejich nékladech jsou zaloZeny na oficidlni
dokumentaci vykonného orgidnu a jeho podplrnych orginii, zejména na dokumentech
ziskanych a pifezkoumanych ucelovou skupinou pro emise t&€Zkych kovi a ad hoc
piipravnou pracovni skupinou pro t€Zké kovy. Ddle byly vzaty v tivahu dalSi mezindrodni
ddaje o nejlep$ich dostupnych technikdch omezovani emisi (napf. technické zprivy
Evropskych spoleenstvi o BAT, doporu¢eni PARCOM ohledné BAT a tdaje poskytnuté
pifmo experty). '

ZkuSenosti s novymi produkty a s novymi zdvody zahrnujicimi nizkoemisni techniky a
zkuSenosti s dovybavovanim stdvajicich zdvodi stile rostou; tato pfiloha proto miZe
vyZadovat doplilovani, pozmétiovan{ a aktualizaci.

Tato piiloha uvadi fadu opatfeni s Sirokym rozsahem ndkladi a ucinnosti. Volba opatfeni
pro konkrétni piipad bude zaviset na fadé faktort - ale nikoli jen na nich - jako jsou napf.
ekonomické podminky a okolnosti, technologickd infrastruktura, stdvajici zafizeni na
omezovani emisi, bezpe¢nost, spotiecba energie a na tom, zda pfisluSny zdroj je novy ¢&i
zda jiZ existuje. : :

Tato ptiloha bere v tivahu emise kadmia, olova a rtuti a jejich slou€enin v pevnych (na
Castice vazanych) formach nebo ve formé plynné. Specifikace t&€chto sloucenin zde obecné
neni uvaZovédna. Nicméné tdcinnost zafizeni omezujicich emise s ohledem na fyzikaln{
vlastnosti t€Zkych kovil, zvlaste v piipadé rtuti, byla vzata v dvahu.

Emisni hodnoty vyjadfené v jednotkach koncentraci mg/m’ se vztahuji ke standardnim
podminkdm (objem pfi 273,15 K, 101.3 kPa, suchy plyn) nekorigovanym na obsah
kysliku, pokud neni specifikovdno jinak, a jsou pocitany v souladu s nidvthem CEN
(Comité européen de normalisation), v nékterych piipadech pak v souladu s vnitrostatnimi
postupy pro vzorkovani a monitorovani.

OBECNE MOZNOSTI PRO SNIZOVANI{ EMISI TEZKYCH KOVU

A JEJICH SLOUCENIN



Castka 38 Sbirka mezinirodnich smluv & 79 / 2010 Strana 2959

8. Pro omezovéni nebo pro prevenci emisi t¢Zkych kovii existuje n€kolik moZnosti. Opatien{
sniZujici emise jsou zaméfena na piidavné (sekundarni) technologie a na modifikace procesu
(v€etné udrZby a fizeni provozu). Dostupnad jsou nésledujici opatfeni, kterd mohou byt
uplatnéna v zdvislosti na §ir§ich technickych a/nebo ekonomickych podminkéach:

a) uplatnéni nizkoemisnich zpracovatelskych technologii, zvlast€ v novych zatizenich;

b) ¢isténi odpadnich plyni (sekundirni opatfeni sniZujici emise) pomoct filtrli, mokrych
odlucovact a absorbéri, atd.;

¢) zména nebo Uprava a pfediprava surovin, paliv nebo dal§ich vstupnich materidla
(napf. vyuZivani surovin s nizkym obsahem t€Zkych kovii);

d) nejlepsi postupy ¥izeni, jako je udrZovéni pofddku, programy preventivni idrZby, nebo
primérn{ opatfeni, jako je ut€siiovani jednotek produkujicich prach;

e) vhodné environmentdlni fidici postupy pro vyuZivani a zneSkodifiovani ur€itych
produktll obsahujicich Cd, Pb a/nebo Hg.

9. Postupy sniZovani emisi je nutno monitorovat, aby bylo zajiSténo, Ze vhodné opatfeni a
postupy omezujici emise jsou spravné pouZivany a Ze G¢inné€ sniZuji emise. Monitorovan{
procesu pro omezovani emisi budou zahrnovat:

a) vypracovani soupisu shora uvedenych opatfeni pro sniZovadni emisi, které jiz byly
pouZity;

b) porovnani skute¢nych sniZeni emisi Cd, Pb a Hg s povinnostmi tohoto protokolu;

c) chérakteristiky kvantifikujici emise Cd, Pb a Hg z vhodnych zdroji vhodnymi
postupy;

d) fidici orginy pravidelné provéfuji opatfeni na omezovani emisi k zajiSténi jejich
‘pokradujici d¢inné funkce.

10. Opatieni sniZujici emise by méla byt rentabilni. Strategické tvahy o rentabilit¢ by mély
byt zaloZeny na celkovych ro¢nich nédkladech na jednotku omezovani emisi (vdetnd
kapitalovych a provoznich ndkladd). Naklady na sniZeni emisi by mély byt také zvaZovany
vzhledem k celkovému procesu.

IIL. TECHNIKY OMEZOVANI EMISI

11. Hlavn{ kategorie dostupnych postupti omezovani emisi Cd, Pb a Hg jsou primarni opatfeni
potladovani emisi, jako je napfiklad substituce surovin ¢&i paliv a pfechod na nizkoemisni
zpracovatelské technologie, a sekunddrni opatfeni, jako je omezovani fugitivnich emisf a
CiSténi odpadnich plynd. Postupy, které jsou specifické pro urcité sektory, jsou uvedeny
v kapitole IV.

12. Udaje o ucinnosti jsou odvozeny z provoznich zkuSenosti a jsou poklddany za vyjadieni
schopnosti soutasnych zafizeni. Celkova ucinnost sniZeni emisi v odpadnich plynech a
fugitivnich emisich zavisi do velké miry na d¢innosti odsavani plynd a t¢innosti kolektort
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13.

prachu (napf. odtahit). Byly pfedvedeny postupy zachycovani/odlucovéni s dcinnosti
pfesahujici 99 %. V konkrétnich piipadech zkuSenost prokdzala, Ze opatfeni omezujic{
emise byly schopny sniZit celkové emise o0 90 % i vice.

V ptipadech, kdy emise Cd, Pb nebo Hg jsou vdzany -na ¢dstic, mohou byt tyto kovy
zachyceny v zafizenich na odluovéani prachu. Typické koncentrace prachu po &isténi
plynu vybranymi postupy jsou uvedeny v tabulce 1. VétSina téchto opatfeni jiZ byla
obecné pouZzita v riznych sektorech. Minimdlni ofekdvana dcinnost vybranych postupli
pro zachycovani plynné rtuti je uvedena v tabulce 2. Uplatnéni téchto opatieni zavisi na
specifickych procesech a je optimilni, pokud jsou koncentrace plynné rtuti v odpadnim
plynu vysoké. :

Tabulka 1
Ukinnost zatizeni na &isténi plynu vyjadiena v hodinovych primé&rmych koncentracich prachu
Typ zatizeni na &i§t&ni plynu Koncentrace prachu po ¢isténi [mg/m3 1

textiln filtry <10

membrénové filtry, <1

suché elektrostatické odluc¢ovace <50

mokré elektrostatické odluovace <50

vysoce u¢inné mokré odlucovace < 50

Poznimka: nizkotlaké a stfednétlaké mokré odlucovace a cyklony obvykle vykazuji niZsi

Uc¢innosti odstrailovani prachu

Tabulka 2

Minimdln{ pfedpokladand tdéinnost zaf{zeni na odluc¢ovani rtuti
vyjadfend v hodinovych primémych koncentracich rtuti

Typ odlu€ovacde rtuti Koncentrace rtuti po &isténi [mg/m’]
selenovy filtr < 0.01
selenovy mokry odluoval <0.2
uhlikovy filtr <0.01
vstiikovani uhliku + odlu¢ovaé prachu <0.05
chloridovy proces Odda Norzink <0.1
proces se sulfidem olova <0.05
thiosiranovy proces Bolken <0.1

14.Mé&lo by byt zajiSténo, aby tyto postupy omezovani emisi nevytvéfely' jiné environ-

mentalni problémy. Volba uréitého specifického procesu vzhledem k jeho nizkym emisim
do ovzdusi by mé&la byt vyloufena v piipad€, kdy tento proces zhorSuje celkovy
environmentdlni dopad vypousténi t€Zkych kovl, napiiklad v disledku vétS§iho zneéisténi
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vod kapalnymi odpady. V dvahu musi byt bran rovnéZ dal$i osud prachu zachyceného v
zafizenich ¢isticich plyn. Negativni environmentdlni dopady manipulace s t€émito odpady
sniZi ptinosy dosaZené sniZenim emisi prachu a koufe do ovzdusi.

15. Opatieni sniZzujici emise mohou byt zaméfeny jak na zpracovatelské postupy, tak na
isténi odpadnich plynfi. Tyto dvé kategorie nejsou na sob& nezévislé; volba urcitého
specifického procesu miZe vylougit nékteré z metod Cisté€ni plynd.

16. Volba techniky omezovani emisf bude zdviset na fad& parametrd, napiiklad na koncentraci
a/nebo specifikaci znedistujicich litek v neciSténém plynu, na objemovém pritoku plynu,
jeho teploté aj. Z téchto diivodi se mohou oblasti uplatnéni piekryvat; v takovém piipadé

W s

je tieba nejvhodnéjsi zplisob zvolit s ohledem na konkrétn{ podminky.

17. Pfiméfend opatieni ke sniZeni plynnych kominovych emisi jsou popsdna niZe. V tvahu
musi byt briny fugitivni emise. Omezovani emisi prachu vznikajici vypouSténim,
manipulaci a skladovanim &i sklddkovanim surovin a vedlejSich produkti, piestoZe to neni
relevantni pro dilkovy pfenos, miZe byt dileZité pro mistni Zivotni prostfedi. Emise
mohou byt sniZeny umisténim emitujicich ¢innost{ do zcela uzavienych budov, které
mohou byt vybaveny ventilaénim a odpraSovacim zafizenim, systémem zkrdpéni a dalSimi
vhodnymi technologiemi omezovani emisi. P¥i skladovdni ¢i sklddkovédni materidli na
nezastieSenych plochich by povrch materidlu mél byt jinak chrénén pfed zvifovanim a
undSenim vétrem. Plochy skladl a skladek a pfindleZejici cesty by mély byt udrzovany
v &istém stavu. ' S

18. Udaje o investi¢nich a dal3ich nékladech uvedené v tabulkdch byly sestaveny z riznych
zdrojt a jsou zcela specifické pro jednotlivé p¥ipady. Tyto naklady jsou vyjadfeny v USD
r. 1990 [1 USD (1990) = 0,8 ECU (1990)]. Zavisi na faktorech, jako je kapacita zadvodu,
iéinnost odstrafiovani zne€istujicich latek a jejich koncentrace ve vstupnim plynu, na typu
technologie a na volbé novych zaf{zeni nebo dovybavovéni stavajictho zafizeni.

IV. SEKTORY

19. Tato kapitola zahrnuje tabulky pro piislusné sektory s hlavnimi emisnimi zdroji, opatfeni
k omezovani emisi zaloZené na nejlepSich dostupnych technikéch, jejich specifickou
u¢innost snizovani emisi a souvisejici naklady, pokud jsou zndmy. Pokud neni uvedeno
jinak, tdaje o Gé¢innosti sniZeni emisi uvedené v tabulkdch se vztahuji k pfimym emisim
koufovych plyni. '

Spalovani fosilnich paliv v elektrarnach, teplarnich, plynarnich a priimyslovych kotlich
(ptiloha II, kategorie 1) '

20. Spalovani fosilnich paliv v elektrérnﬁch, tepldrndch, plyndrndch a primyslovych kotlich je
hlavnim antropogenickym zdrojem emisi rtuti. Obsah téZkych kovi je normdln€ v uhli

N d

o n€kolik add vyssi, neZ v rop€ nebo v zemnim plynu.

21.ZlepSend td¢innost konverze energie a opatfeni vedouci k tspordm energie povedou k
poklesu emisi téZkych kovi vzhledem ke sniZeni poptivky po palivech. Spalovani
zemniho plynu nebo alternativnich paliv s nizkym obsahem té€Zkych kovi namisto uhli by
rovnéZ vedlo k vjznamnému sniZeni emisi t&Zkych kovii, jako napiiklad rtuti. Integrované
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paroplynové cykly (IGCC) pfi vyrobé elektfiny jsou novou technologii s potenciilem
nizkych emisi. '

22.S vyjimkou rtuti jsou tézké kovy emitovany v tuhé formé ve spojeni s Casticemi
polétavého popilku. Rizné technologie spalovdni vykazuji riznou velikost tvorby
polétavého popilku; rostové kotle 20 aZ 40 %; spalovéni ve fluidnim loZi 15 %; granulaéni
kotle (spalovani praSkového uhli) 70 aZ 100 % z celkového mnoZstvi popela. Obsah
te¢Zkych kovii ve frakci malych ¢astic popilku je podle méfeni vySsi.

23. Zuslechténi, napt. ,,propirdni” nebo ,biozpracovani” uhli sniZuje obsah tézkych kovil
vazanych v anorganickych slozkich uhli. Stuperi odstranéni té€Zkych kovi touto
technologii se v§ak méni v Sirokych mezich.

24. Elektrostatickymi odlucovaci (EO) nebo textilnimi filtry miZe byt dosaZeno celkové
odstranéni prachu z vice nez 99,5 %; v mnoha piipadech tak 1ze dosahnout koncentrace
prachu okolo 20 mg/m’>. S vyjimkou rtuti 1ze sniZit emise t&zkych kovii nejméné o 90 az
99 % , ptitemz doln{ uvedena hranice plati pro snadné&ji t€kajici prvky. Nizk4 teplota filtru
napomaha ke sniZeni obsahu plynnych forem rtuti v odpadnich plynech. '

25. Uplatnéni technickych postupti sniZujicich emise oxidl dusiku, oxidu sifi¢itého a tuhych
¢astic z odpadnich plynt miZe rovnéZ vést k odstranéni t€Zkych kovil. MoZné dopady na
ostatni média by mély byt vyloué¢eny vhodnym zpracovinim odpadnich vod. .

26. Vyuzitim vyse uvedenych postupl se uUcinnost odstranéni rtuti zna¢n€ méni zivod od
zdvodu, jak je patrné z tabulky 3. Vyzkum a vyvoj technik odstrafiovani rtuti nadale
probihd, avSak dokud nebude dostupny vhodny proces v primyslovém méfitku, neni
7adna technika oznadena jako nejlepsi dostupna (BAT) pro specificky tcel odstrafiovani
rtuti.

Tabulka 3:
Opatieni na omezeni emisi, G¢innosti sniZeni emis{ a ndklady pro emise
ze spalovéni fosilnich paliv

U¢innost sniZen{ Naklady na sniZeni

Emisnf zdroj Omezujici opatieni prachu (%) emist (v USD)
Spalovén{ fechod na spalovani plvau Cd, Pb: 100 vysoce specifické pro
topnych olejit P P PUM | Hg:70-80 - | dany piipad

pfechod z uhli na paliva s VSO S .eci fické pro
Spalovén{ uhli niz§imi emisemi té¢Zkych prach: 70-100 ysoce 5p P
| kova dany pifpad
specifické investi¢ni
, néaklady:
elektrostatické odlu€ovale | Cd, Pb: >90 5-10 USD/m’
EO - (studena strana) Hg: 10 - 40 odpadniho plynu za

hod. (pro tok nad 200
000 m’/h)
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Emisni zdroi Omesmifcf opatfent Utinnost snieni |  Néklady na sniZeni
] ' J P - prachu (%) emisi (v USD)
mokré odsifeni plynt €d, Pb: > 90
. Hg: 10-90 15-30/t odpadt
viz pozn. a) .
viz pozn. b)
specifické investi¢ni
Cd: > 95, B oy
g 3 o 10 . | 83— 15USD/m
textilni filtry 16’8)99 Hg: 10 odpadniho plynu za
hod (pro tok nad 200
000 m’/h)

a) Uinnost odstrafiovdni rtuti roste s podilem iontové formy rtuti. Zatizeni selektivni
katalytické redukce silné zapraSenych plynd podporuje vznik dvojmocné rtuti.

b) Toto opatfeni je primarn€ pro sniZeni emisi SO,. SniZeni emisi t€Zkych kovi je
vedlejSim pfinosem. (Specifické investice jsou 60 aZ 250 USD /kW,,.)

Primysl primérni vyroby Zeleza a oceli
(ptiloha II, kategorie 2)

27. Tento oddil pojednédva o emisich ze zavodi aglomeralnich, peletizaénich, vysokych peci a
oceldren s kyslikovymi konvertory (basic oxygen furnace - BOF). Emise Cd, Pb a Hg,
k nimZ dochézi, jsou vdzany na &astice. Obsah dotyénych t&€Zkych kovil v emitovaném
prachu zdvisi na sloZeni vstupnich materiald a na typu legovacich material pfiddvanych v
by mély byt pouZiviny, kdykoli je to moZné; pokud to podminky neumoziuji, je mozné
uplatnit elektrostatické odlu¢ovace a/ebo vysokot¢inné mokré odluCovace.

28. Pfi vyuziti BAT v primdrnim primyslu produkce Zeleza a oceli 1ze sniZit specifické emise
prachu piimo spojené s vyrobnim procesem na tyto trovné:

aglomeraéni procesy 40 - 120 g/t
peletizacni procesy 40 ght
vysoké pece 35-50 gt
kyslikové konvertory 35-70 g/t

29. Cisténi plynd od prachu textilnimi filtry sniZ{ obsah prachu na mén& nez 20 mg/m’,
elektrostatické odludovate a mokré odludovade sniZi obsah prachu na 50 mg/m’ (jako
hodinovy pramér). Existuje vSak mnoho uplatnéni textilnich filtrG v Zelezaiském a

ocelaiském primyslu, u nichZ lze dosdhnout mnohem niZ8ich hodnot.

Tabulka 4:
Emisn{ zdroje, omezujici opatfeni, i€innost sniZovani prachu a souvisejici ndklady
v pramyslu primérn{ produkce Zeleza a oceli
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. . U?Enn?St, N éklady na sni-
Emisni zdroj oy e snizovani g e .
. ; Opatieni omezujici emise Zeni emis{
zavod typu: _ prachu (v USD)
(%)
emise optimalizované aglomerace asi 50
Aglomeracni mokré odlu¢ovace a EO >90
textilni filtry >99
) EO & vipencovy reaktor & textilni filtry >99
Peletizaéni
mokré odlucovace ' >95
Vesoké textilnf filtr / EO >99 EO: 0,24-1
Vysoke pece - i L USD/t
Cisténi plynd mokré odlucovace >99 surového Feleza
z vysokych peci | mokré EO >99
primdrni odpraSovani: mokré odluc¢ovace / >99 suché EO >
EO / textilni filtry 2.25 USD/t
Kyslikové oceli
konvertory —
(BOF) sekundémf odpraSovéni: suché EOftextilnf | > °/ | textiln filtry:
- 0,26 USD/t
filtry .
oceli
uzaviené pasové dopravniky, kapotéz, 80-99

Fugitivni emise

skrapén{ skladovanych surovin, ¢isténi cest

30. P¥im4 redukce a pfimé taveni jsou déle vyvijeny a v budoucnu mohou sniZit potfebnost
aglomeranich zdvodi a vysokych peci. Uplatnéni téchto technologii zdvisi na
vlastnostech rud a vyZaduje zpracovéani vysledného produktu v elektrickych obloukovych
pecich, které by mély byt vybaveny vhodnymi technologiemi omezovan{ emisi.

Primysl sekundérni produkce Zeleza a oceli
(ptiloha II, kategorie 3)

31. Velmi dileZité je zachycovat vSechny emise G¢inn€. To je moZné instalaci usazovacich
komor nebo mobilnich odsdvacich hubic nebo odsdvanim z celé budovy. Zachycené emise
musi byt Cistény. Pro viechny procesy emitujici prach v primyslu sekunddrni produkce
Zeleza a oceli budou za BAT pokladany textiln{ filtry, které snizuji koncentraci prachu pod
20 mg/m’. Pokud jsou vyuZity postupy BAT také k minimalizaci fugitivnich emisi,
nebudou specifické emise prachu (v¢etné fugitivnich emisi pfimo spojenych s procesem)
presahovat rozsah 0,1 az 0,35 kg/t oceli. Existuje mnoho piiklad vy¢isténi odpadnich
plynii textilnimi filtry na tiroveii pod 10 mg/m’. Mé&mé emise prachu v t&chto piipadech
jsou normélné pod 0,1 kg/t.

32.Pro taveni Srotu jsou pouZiviny dva riizné typy peci: martinské pece a elektrické
obloukové pece, pfi¢emZ martinské pece jsou vyfazovany.

33.0Obsah sledovanych t€Zkych kovi v emitovaném prachu zavisi na sloZeni Zelezného a
ocelového Srotu a na typu legujicich kovi ptfiddvanych k produkované oceli. Mé&feni
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provadénd na elektrickych obloukovych pecich prokizala, Ze 95 % emitované rtuti a 25 %
emisi kadmia je ve form& par. Nejvyznamné&j$i opatfeni sniZujici emise prachu jsou

shrmuta v tabulce 5.

Tabulka 5:
Emisn{ zdroje, omezujici opatfeni, ti¢innost sniZovdni prachu a souvisejici naklady
v priumyslu sekundarni produkce Zeleza a oceli

Emisn{ zdroj

Omezujici opatfeni

. Uginnost snizovan{

Naklady na sniZeni

prachu (%) emisi (v USD)
Elektrické obloukové | EO >99 P
pece textilni filtr >99,5 texting tltr:

USD/t oceli

Slévarny litiny
(ptiloha II, kategorie 4)

34. Velmi dilezité je zachycovat vSechny emise u¢inn€. To je moZné instalaci usazovacich
komor, mobilnich odsivacich hubic nebo odsdvanim z celé budovy. Zachycené emise
musi byt ¢istény. Ve slévarnich litiny jsou provozovany kuplovny, elektrické obloukové
pece a indukéni pece. PHimé emise téZkych kovl v tuhé i plynné f4zi jsou spojeny zejména
s tavenim a v nékterych piipadech - v mensim rozsahu - s odlévanim. Fugitivni emise
vznikaji pti manipulaci se surovinami, pfi taveni, odlévani a ¢isténi odlitki a pfi opravach

W riw s

vyzdivky peci. Nejvyznamnéj$i opatfeni sniZujici emise prachu jsou shrnuta v tabulce 6 s
uvedenim dosaZitelnych Géinnosti sniZeni emisi a souvisejicich naklada v pfipadech, kde
byly dostupné. Tato opatieni mohou sniZit koncentraci prachu na 20 mg/m’ nebo méng.

35. Primysl slévéaren litiny zahrnuje velmi Siroké spektrum procesnich mist. Pro stavajici
mald zafizeni nemusi uvedena opatfeni predstavovat BAT, pokud nejsou ekonomicky

Zivotaschopna.

Emisni zdroje, omezujici o

Tabulka 6:

patfeni, i¢innost sniZovani prachu a souvisejici ndklady
v priamyslu slévarnéch litiny

Ukinnost Néklady na
Emisni zdroj Omezujici opatieni sniZzovani sniZeni emisi (v
prachu (%) USD)
Elektrické EO >99 ——
obloukové pece iInf fi textilni filtry:
P textiln{ filtry > 99,5 USDV/t Felera
Indukéni pec tequn{ f}ltr/ suchd absorbce + 59
textiln{ filtr
Kuplovna na odtah pode dvefmi: textilni
P . >98
studeny vitr filtr
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_ Uéinnost Néklady na
Emisni zdroj Omezujici opatieni snizovani sniZenf emis{ (v
prachu (%) USD)
odtah nade dvefmi:
| textilni filtr + predodpraseni >97 § - 12USDAt
- Zeleza
textiln{ filtr + chemisorpce >99 45 USD/t seleza
textilni filtr + ptedodpraSeni
‘Kuplovna na i ) P p. >99 23 USD/t el
predehiaty vitr dezintegrator / Venturiho 597 Zeleza
odlucovac

Primarni a sekundérni primysl neZeleznych kovii
(ptiloha II, kategorie 5 a 6)

36.

37.

38.

Tento oddil uvadi emise a opatfeni omezujici emise Cd, Pb a Hg v priimyslu primérn{ a
sekundéarni produkce barevnych kovi, jako je napiiklad olovo, méd’, zinek, cin a nikl.
V tomto sektoru v disledku velkého po¢tu riznych surovin vstupujicich do riiznych
produkénich procesit miize dochdzet k emisim téméf vSech té€zkych kovi a jejich Cetngch
slou¢enin do ovzdu§i. Se zfetelem k vybranym t€Zkym koviim jsou v rdmci této piilohy
zvlaste daleZité vyroby médi, olova a zinku.

Rudy a koncentrity rtuti jsou nejprve zpracovdny drcenim a n€kdy sitovanim. Postupy

-obohacovini rud nejsou uplatiioviny rozséhle, i kdyZ v nékterych zafizenich na

zpracovani chudych rud byla pouZita flotace. Drcend ruda je v malych provozech
vypalovdna v retortdch, ve velkych provozech v pecich, a to pfi teplotich, pfi nichZ
sublimuje sulfid rtut'naty. Vznikajici pary rtuti jsou kondenzovany v chladicim systému a
jsou zachycovény ve formé kovové rtuti. Saze z téchto kondenzitorl a usazovacich nadrzi
by mély byt odstrafiovany, zpracovany s vipencem a vriceny do retorty nebo do pece.

K 4¢inné regeneraci rtuti mohou byt pouZity nasledujici postupy:

— opatfenf ke sniZovéni tvorby prachu pfi dolovani a zakldddni vysypek, v&etnd
minimalizace velikosti vysypky;

— nepiimé vytapéni pece;
— udrZovani rudy v suchém stavu v maximalni moZné mife;

— teplotu plynu vstupujictho do kondenzitoru udrZovat pouze 10 az 20 °C nad jeho
rosnym bodem; ' '

— udrZovani teploty na vystupu na co nejniz§i mozné urovni; a

— vedeni reakénich plynii za kondenzitorem do mokrého odluovade a/nebo pfes
selenovy filtr.
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Tvorba prachu mtZe byt potlacena nepfimym ohfevem, oddélenym zpracovinim jemnych rud
a omezenim obsahu vody v rudé€. Prach by mél byt z reak¢nich horkych plynd pfed tim, nez
vstoupi do jednotky kondenzace rtuti, odstranén v cyklonech, a/nebo v elektrostatickych
odlucovacich.

39. Podobné strategie jako v piipad€ rtuti lze uplatnit pfi vyrobé zlata amalgamovénim. Zlato
je ziskdvano rovn&€Z jinymi postupy neZ amalgamovidnim a ty jsou povaZovany za
prednostni opatfeni pro nové zavody.

40. Barevné kovy jsou produkovany hlavné ze sulfidickych rud. Z technickych divodi a z
diivodi souvisejicich s kvalitou produkt mus{ byt odpadn{ plyny dfikladné odpraSeny na
vyslednou koncentraci prachu (< 3 mg/m’) a mohou také vyZadovat soutasné odstranéni
rtuti pfed vedenim plyni do kontaktniho zaf{zeni na vyrobu oxidu sirového (SOj3), ¢imZ se

Py

rovnéZz sniz{ emise t&Zkych kovi.

41.V ptipadech, kdy je to Vhodne by mély byt pouZity textilni filtry. Lze tak sniZit
koncentraci prachu pod 10 mg/m Prach ze vSech pyrometalurgickych vyrob by mél byt
recyklo_van v daném zdvodu nebo mimo zidvod, aby se chranilo zdravi zaméstnanci.

42.V oblasti primarni produkce olova prvni zkuSenosti nasv&deuji o existenci novych
piimych technologii redukéniho procesu bez aglomerace rudnych koncentrith. Tyto
procesy jsou piikladem nové generace ptimych technologii autogenniho vytavovani olova
které znecistuji méné a spotfebuji méné energie.

43.Produkce sekunddrntho olova je zaloZena hlavn& na vyuZivini automobilovych
akumuldtorti, které jsou pied jejich vstupem do tavici pece rozebrany. Tato nejlepsi
dostupnd technika by méla zahrnout jednu tavici operaci v kritké rotatni peci nebo v
Sachtové peci. Hofdky na kyslikem obohacené palivo mohou sniZit objem odpadnich
plyni a tvorbu prachu o 60 %. Odgrasovanl odpadnich plynd textilnimi filtry umoZiuje
sniZit koncentraci prachu na 5 mg/m’.

44. Primarni produkce zinku je zaloZena na technologii ,,roast-leach electrowin technology*
(praZeni-louZeni-elektrolyza). V zavislosti na vlastnostech koncentritu lze pro nové
zdvody jako alternativu k praZeni uvaZit tlakové louZeni, které lze pokladat za BAT.
Emise z pyrometalurgickych procesti vyroby zinku v tavicich pecich (Imperial Smelting,
IS) lze minimalizovat pouZitim hlavy pece sdvojitym zvonem a ¢ifténim plynu
vysokouéinnymi mokrymi odlucovadi, d¢innym odsavanim a &it€nim plynii vznikajicich
ze strusky a pfi odlévéni olova a CiSténim }Jecmch odpadnich plyn bohatych na oxid
uhelnaty na koncentrace prachu pod 10 mg/m".

45. Regeneraci zinku z oxidovanych zbytki lze uskuteénit v tavicich pecich IS. Velmi chudé
zbytky a prach (napfiklad z ocelafského primyslu) jsou pfitom nejprve zpracovavany v
rotaénich pecich (Waelzovy pece), ve kterych vznikd vysoky obsah oxidu zineénatého.
Metalické materidly jsou recyklovany tavenim v indukénich pecich nebo v pecich s
pfimym nebo nepiimym ohfevem zemnim plynem nebo kapalnymi palivy, nebo ve
vertikalnich retortich typu New Jersey, v nichZ lze recyklovat velmi rliznorodé oxidické a

metalické sekundarni materidly. Zinek lze také regenerovat ze strusek peci produkujicich
olovo procesem dmychéani/profukovani strusky.

Tabulka 7a)
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Emisni zdroje, omezujici opatieni, Géinnost sniZovani prachu a souvisejici nidklady
v primyslu primdrni vyroby barevnych kovii

' Utinnost Naklady na
Emisni zdroj Omezujici opatieni sniZovan{ sniZenf emisi (v
prachu (%) USD)
odsavaci hadice, izolace od ovzdusi
Fugitivni emise atd., ¢isténi odpadnich plynt >99
textilnimi filtry
aglomerace: EO+mokry odlu€ovac
PraZeni/ (pfed vedenim do kontaktniho procesu 7-10 USD/t
aglomerace vyroby H,SO4) + textilni filtr pro H-SO4
koncové plyny
, Sachtové pece: uzavieny typ/ u¢inné
Konvenén{ tavby | odsavani otvora vypusti
(redukce ve (odpichovacich otvori) + textilni filtr,
vysokych pecich) { kryté lici Zlaby, dvojité zvony hlavy
peci
vysokouicinné mokré odlu¢ovace > 95
Tavici pece IS - | Venturiho odlu¢ovace
dvouzvonové hlavy peci 4 USD/t kovu
1.~ . | aplikace zavisi na vlastnostech specifické pro
Tlakove louzent koncentratu (na jeho louZitelnosti) >99 dané misto
procesy taveni, napi.: Kivcet,
Outokumpu, Mitsubishi ‘
Procesy ptimého | o 5 ., | Ausmelt: Pb: | provozni na-
tavenf a redukce | vsddkove tavici procesy, napt. rotacni | 77 cd: 97 klady pro pro-
konvertor dmychany shora, procesy v ces QSL:
Ausmelt, Isosmelt, QSL a Noranda QSL: Pb: 92,
Cd: 93 60 USD/t Pb

Tabulka 7b)

Emisni zdroje, omezujici opatfeni, ti¢innost sniZovani prachu a souvisejici naklady
v primyslu sekundérni produkce barevnych kovi

Utinnost Naklady na
Emisnf{ zdroj Omezujici opatieni snizovan{ sniZeni emis{
prachu (%) (v USD)
kratké rotacni pece: odsdvaci hubice v
: otvorech + textiln{ filtr; trubkovy :
Produkce olova kondenzitor, hofdky na kyslikaté pa- 99,9 45 USD/A Po
liva '
Produkce zinku | tavici pece IS > 95 14 USD/t Zn
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46. Obecné by meély byt provozni procesy spojovdny s Ufinnym zafizenim pro zachycovani
k omezeni emisi jsou uvedeny v tabulkach 7a) a 7b). Koncentrace prachu mohou byt v
nékterych piipadech sniZeny pouZitim textilnich filtri na méné nez 5 mg/m3 .

Priimysl cementu

(ptiloha II, kategorie 7)

47. Cementéfské pece mohou vyuZivat sckunddrni paliva, jako jsou napiiklad odpadni oleje
nebo odpadni pneumatiky. V ptipadech vyuZivan{ odpadii Ize uplatnit poZadavky tykajici
se spalovani odpadi a v piipadech spalovani nebezpeénych odpadil, v zdvislosti na jejich
mnoZstvi spalovaném v daném zavodu, mohou byt uplatnény emisni poZadavky platné pro
spalovani nebezpecnych odpadii. Tento oddil se vSak omezuje na cementdfské pece
spalujici fosilni paliva.

48. Céstice jsou emitovany ve viech stupnich procesu produkce cementu, véetng manipulace
s materidlem, piipravy materidlu surovin (drceni, suSeni), produkce slinku a piipravy
cementu. TéZké kovy jsou vnaSeny do pece spolu se surovinami, s fosilnimi palivy i se
spalovanym odpadem.

49. Produkce slinku probihé v nasledujicich typech cementéiskych peci: dlouhé mokré rotaéni
pece, dlouhé suché rotatni pece, rotatni pec s cyklonovym predehiivatem, rotaini pec
s ro§tovym predehfivadem, Sachtovd pec. Z hlediska spotfeby energie a z hlediska

o

moZnosti omezovan{ emis{ je vhodné&jsi rotacni pec s cyklonovym piedehiivaem.

50. Regenerace tepla z odpadnich plynii z rotacnich peci je realizovéna jejich vedenim do
systému pfedehifvani a suSi¢ek mletych surovin (jsou-li instalovany) pied tim, neZ jsou
tyto plyny odprasovany. Shromazdény prach je vracen ke vstupnim surovinim.

51. Ve vypousténych plynech je obsaZzeno méné neZ 0,5 % olova a kadmia vstupujiciho do
pece. Vysoky obsah alkdlii a Cistici procesy v peci pfispivaji k vazani t&€chto kovl do
slinku nebo do pecniho prachu.

52.Emise tézkych kovi do ovzduSi lze sniZit napf. eliminaci unikajicich proudd a
skladovanim odlou¢eného prachu namisto jeho vraceni k vstupnfmu materidlu. V kazdém
piipadé by tyto dvahy mély obsahovat posouzeni dopadd uvoliiovani t€Zkgch kova do
vysypek odpadi. Dal${ moznosti je by-pass horké drté v piipadech, kdy je kalcinovany
horky drceny material vypustén pfimo na vstupnim cele pece a kdy je odvddén do zdvodu
na piipravu cementu. Alternativng¢ lze pfiddvat prach ke slinku. Jinym dualeZitym
opatfenim je dobré fizeni ustdleného procesu v peci tak, aby byla vyloucena nutnost
nouzové vypinat elektrostatické odluGovace. To muZe byt zplisobeno nadmérnymi
koncentracemi oxidu uhelnatého. V piipadech nouzového odstaveni EO je ddleZité
vyloucit Spickové emise t&€Zkych kovi.

53. Nedulezit€jsi opatfeni k omezeni emisi jsou uvedeny v tabulce 8. Textiln{ filtry jsou
vyuZiviny hlavn¢ ke sniZeni pfimych emisi prachu z drti¢d, mlynd a suSdren, zatimco
emise prachu z peci achlazeni slinku jsou omezovany elektrostatickymi odlucovaéi.
Elektrostatickymi odlu¢ovadi prachu 1ze koncentrace prachu sniZit na méné nez 50 mg/m3 ;
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pouZitim textilnich filtri miiZe byt koncentrace prachu ve vy¢isténém plynu sniZena na 10
3 _
mg/m’.

Tabulka 8:
Emisn{ zdroje, omezujici opatfeni, i¢innost a naklady na sniZenf emisi pfi vjrob& cementu
S o Naklady na
.. . o . U¢innost sniZeni e ..
Emisni zdroj Omezujici opatieni snizenf emis{ (v
prachu ( %) USD)

Piimé emi icU g .

rime emise z drtica, . textiln{ filtr Cd, Pb: > 95
mlynt a suSi¢ek suroviny

fimé emi rotacni
Prufle emise Z I¢ ta(imch EO Cd, Pb: > 95
peci a z chladi¢h slinku :
Piimé emise z rota¢nich .

p adsorpce na uhli - Hg: > 95

peci
Sklafsky pramysl

(ptiloha II, kategorie 8)

54.Ve sklafském primyslu jsou emise olova zvlast€ vyznamné pro ruzné typy skel, ve

kterych je olovo pfiddvdno jako vstupni surovina (napi. kiistdlové olovnaté sklo, sklo
rentgenovych/katodovych vybojek atd). V piipadé sodno-vidpenatého obalového skla
z4visi emise olova na kvalité¢ recyklovaného skla pouZitého v procesu. Obsah olova v
prachu z taveni krystalového skla je obvykle 20 aZ 60 %. '

55.Emise prachu vznikaji hlavné pfi michdn{ vsdzky, dnikem z otvorid peci a pti koneénych

56.

57.

58.

upravach a ofukovini sklenénych vyrobkid. Emise zavisi zejména na typu pouZitého paliva
a typu pece a na typu vyrabéného skla. Hofdky na palivo obohacené kyslikem mohou
sniZit objem odpadniho plynu a vznik prachu aZ o 60 %. Emise olova vznikajici pfi
elektrickém ohfevu jsou podstatné nizsi, neZ pfi ohfevu topnym olejem nebo zemnim
plynem.

Vsazky jsou taveny v kontinudlnich tavicich vanach, dennich vanach nebo tavicich
panvich. Béhem cyklu taveni pti pouZiti diskontinudlnich peci se emise prachu znacné lisi.
Prasné emise z tavicich van na vyrobu kii§tdlového skla (< 5 kg/t taveného skla) jsou
vy$8i neZ z jinych van (< 1 kg/t taveného sodného a draselného skla).

Néktera opatfen{ ke sni¥enf ptfmych emisi prachu obsahujiciho t&Zké kovy jsou: peletizace
skelné vsazky, zaména systému vytdpéni topnym olejem nebo plynem za elektricky ohfev,
plnéni vétsiho podilu recyklovaného skla do vsddek a aplikace lepSiho vybéru surovin
(véetné distribuce ¢éstic dle velikosti) a recyklovaného skla (vylouCeni frakci obsahujicich
olovo). Odpadni plyny lze vycistit textilnimi filtry na koncentraci pod 10 mg/m’.
Elektrostatickymi odlu¢ovadi 1ze dosdhnout 30 mg/m’. Odpovidajici d¢innosti sniZeni
emis{ jsou uvedeny v tabulce 9.

Vyroba krystalového skla bez slouenin olova je ve stavu vyvoje.
Tabulka 9:

Emisni zdroje, omezujici opatfeni, G¢innost sniZovani prachu a souvisejici naklady
v prumyslu vyroby skla
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Emisni zdroi Omezujici. Utinnost sniZovéni pra- Naklady na sniZeni emisi
J opatfenf chu (%) (USD)
Pifmé emise textilnf filtr > 98
EO >90

Pramysl vyroby chloru a alkali{
(ptiloha II, kategorie 9)

59.V pramyslu vyroby chloru a alkdlii je vyrdbén chlor, alkalické hydroxidy a vodik
elektrolyzou solného roztoku. Ve stdvajicich zévodech je b&Zn& pouZivan proces
amalgamovy a proces diafragmovy. V obou téchto procesech je k vyloudeni
environmentélnich problémut nutno zavést spravné postupy. Membranovy proces nevede k .
Zadnym pfimym emisim rtuti. Navic se ukazuje, Ze diafragmové procesy spotfebuji méné
energie k elektrolyze a vice tepla k zakoncentrovédni alkalickych produktl, pficemz
celkova bilance energie vede k mirnému zvyhodnéni membranové technologie v rozsahu
od 10 do 15 % a ke kompaktn&jsimu provozu cel. Membranovy postup je proto pokladan
za prednostni feSeni pro nové zdvody. Rozhodnuti Komise o pfedchizeni zneciStovani
mote z pozemnich zdroji (PARCOM) 90/3 ze dne 14. Cervna 1990 doporucuje, aby
stdvajici zdvody na amalgamovou vyrobu chloru a louhu mély byt odstaveny, jak nejdiive
to bude prakticky schtidné a s cilem jejich tiplného vyfazeni do roku 2010.

60. M&rné investice pro nahrazeni amalgamového postupu membrdnovymi procesy jsou
uvadény v rozsahu 700 aZ 1000 USD/t vyrobni kapacity chloru. Ackoli mohou vznikat
dodate¢né ndklady, mimo jiné vy$§imi ndklady za energic a za Ci$téni solankovych
roztokd, budou provozni ndklady ve v&Sin€ pifpadd klesat. K tomu dochaz{ v disledku

uspor zejména niZsi spotfebou energie, niz§imi rnidklady na zpracovani odpadnich vod a na
zneSkodiiovéni odpadd.

61.Zdrojem emisi rtuti v amalgamovych procesech jsou: vétrani hal, v nichZ -jsou
elektrolytické cely, technologické vypary, vedlejsi produkty procesu, zejména vodik a
odpadni vody. Z hlediska emis{ rtuti do ovzdusi jsou zejména podstatné emise vznikajici
difdzi rtuti z elektrolyzérti do ovzdusi haly. Preventivni a omezujici opatfeni jsou velmi
dilezitd a méla by jim byt pfifazena priorita v souladu s relativni dileZitosti kaZdého
zdroje v rdmci konkrétnich zafizeni. V kaZdém ptipad€ jsou nutnd specifickd opatfeni
omezujici emise rtuti v pfipadech, kdy je rtuf’ regenerovéna z kall vznikajicich v procesu.

62. Ke snizovani emisf rtuti z existujicich zdvodid se rtutovym procesem mohou byt piijata
nésledujici opatieni: '

— kontrola procesu a technickd opatfeni k optimalizaci provozu elektrolyzéri a jejich
- UdrZzby a u€inn&j3{ pracovni metody;

— instalace krytt, t¢snéni a fizené odsdvani tnik;
— CiSténi hal s elektrolyzéry a opatieni usnadiiujici jejich udrZovani v Cistém stavu;

—  &i3téni omezenych proudi plynf (urdité znedisténé proudy vzduchu a vodiku).
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63. Tato opatfeni mohou sniZit emise rtuti do ovzdusi spolehlivé pod droven 2,0 g/t vyrobni
kapacity chloru, vyjadfené jako roc¢ni primér. Existuji pfiklady zdvodi, které dosahuji
emisi zna¢né pod 1,0 g /t vyrobni kapacity chloru. V disledku rozhodnuti PARCOM 90/3
bylo od stdvajicich zdvodl poZadovdno do 31. prosince 1996 dosaZeni hodnoty 2 g Hg/t
vyrobni kapacity chloru pro emise spadajici do ptsobnosti Umluvy o pfedchdzeni
zneCiStovani mofe z pozemnich zdroji. ProtoZe tyto emise dalekosdhle zavisi na
spravnych provoznich postupech, primérnd hodnota by méla zaviset na idrzbé¢ a méla by
zahrnovat pravidelnou ro¢ni tidrZzbu nebo kratsi.

Spalovéni komunalnich a nebezpeénych odpadi a odpadi ze zdravotnickych zatizeni
(ptiloha II, kategorie 10 a 11)

64. Emise kadmia, olova a rtuti vznikaji spalovanim komundlnich a nebezpeénych odpadii a
odpadt ze zdravotnickych zafizeni. V priibéhu procesu spalovani je prevedena do plynné

formy veskerd rtut’, podstatnd ¢dst kadmia a menSi ¢ast olova. Ke sniZeni t€chto emisi pied
a po spalovani by méla byt piijata zvlastn{ opatieni.

65.Za nejlepsi dostupnou techniku odpraSovéani lze poklddat textilni filtry ve spojeni se
suchymi nebo mokrymi metodami omezovani emisi tékavych sloZek. Elektrostatické
odludovace ve spojeni s mokrymi systémy mohou byt rovnéZ uréeny k dosaZeni nizkych
emisi prachu, ale ty poskytuji méné moZnosti neZz textilni filtry, které navic umoziuji
pomoci ptedfazenych vrstev adsorbovat t€kavé znecist'ujici latky.

66. Pfi uplatnéni BAT k ¢iténi odpadnich plyni Ize sniZit koncentraci prachu na rozsah 10 az
20 mg/m’; v praxi jsou dosahovény niZ3{ koncentrace a v né¢kterych piipadech byly
popsény koncentrace niZ$f ne7 1 mg/m’. Koncentraci rtuti lze sni%it na rozsah 0,05 - 0,10
mg/m3 (vztaZeno k referen¢nimu obsahu kysliku 11 %).

67. Nejvyznamnéjsi sekundarni opatieni ke sniZeni emisi jsou shrnuta v tabulce 10. Je obtiZné
uvést obecn¢ platné tdaje, protoZe relativni ndklady v USD na tunu zavisi na zv1aste¢

Sirokém rozsahu mistné specifickych proménnych, jako je sloZeni odpadi.

68. T&zké kovy byly nalezeny ve vech frakcich proudu komundlnich odpadd (napiiklad
vyrobkl, papiru, organickych materiali). Proto mohou byt sniZeny emise t&Zkych kovi
sniZenfm mnoZstvi spalovanych komunélnich odpadt. To lze dosdhnout riznymi
strategiemi f{zeni odpadii, v&etné programii recyklovini a kompostovani organickych
materidli. Navic, n€které zem¢ EHK OSN povoluji sklddkovani komunalnich odpada. Ve
spravné fizenych sklddkich mohou byt emise kadmia a olova vylou€eny a emise rtuti

mohou byt niZsi, neZ pii spalovani. Vyzkum emisi rtuti ze skladek probihd v né€kolika
zemich regionu EHK OSN.

Tabulka 10:
Emisni zdroje, omezujici opatfeni, i€innost a ndklady na spalovani komunélnich
a nebezpe¢nych odpadii a odpadi ze zdravotnickych zatizen{
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EmISI'll _ Omezvuj ic U¢innost sniZeni prachu Néklady na sniZeni emisf (v USD)
zdroj opatfeni (%)
vysoce U¢inné
mokré Cd, Pb: > 98; Hg: asi 50
odluc¢ovace
1 EO (3 sekce) Cd, Pb: 80-90 10-20 USD/t odpadi
mokry EO (1
Koufové seklfg ( Cd, Pb: 95-99
plyny — -
textilni filtr Cd, Pb: 95-99 15-30 USD/t odpadi
vstiikovani uhliku He: > 85 | asi 2-3 USD/t odpadti; provozni
+ textiln{ filtr - HE néklady
filtrace loZem ) asi 50 USD/ t odpadu; provozni
uhliku Hg:>99 néklady
PRILOHA IV

HARMONOGRAM PRO UPLATNEN{ MEZNICH HODNOT A NEJLEPSICH
DOSTUPNYCH TECHNIK PRO NOVE A STAVAJICI STACIONARNI ZDROJE

Harmonogram pro uplatnéni meznich hodnot a nejlepsich dostupnych technologif Je
nasledujici:

a) pro nové staciondrni zdroje: dva roky od vstupu tohoto protokolu v platnost;

b) pro stdvajici staciondrni zdroje: osm rokéi od vstupu tohoto protokolu v platnost;
v piipadech nutnosti miize byt tato doba prodlouZena pro jednotlivé stdvajici staciondrni
zdroje v souladu s dobou amortizace stanovenou vnitrostdtnimi prdvnimi pfedpisy.

PRILOHA V
MEZN[ HODNOTY PRO OMEZOVANI EMISI Z VELKYCH STACIONARNICH
ZDROJU
1. UVOD
1. Pro omezeni emisi té¢Zkych kovi jsou diileZité dva typy emisnich limith:
— hodnoty pro urgité t87ké kovy nebo skupinu t&zkych kovi; a
— hodnoty pro emise ¢astic obecne.

2. Mezni hodnoty pro ¢astice nemohou v podstaté nahradit specifické mezni hodnoty pro
kadmium, olovo a rtut,, protoZe mnoZstvi kovil spojenych s emisemi Céstic se liSi proces
od procesu. DodrZovian{ téchto limiti viak V}’fznamné pfispiva ke sniZovani emisi t&€Zkych

kovll obecn€. Monitorovani emisi Castic je navic obecn€ levn&jSi neZ monitorovani
jednotlivych chemickych sloudenin a nepfetrZité monitorovani jednotlivych t&Zkych kovi
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je obecné neuskuteénitelné. Proto maji emisni limity pro CEastice velkou praktickou
dileZitost a jsou také stanoveny v této piiloze ve vétSin€ pfipadi k doplnéni nebo
nahrazeni specifickych emisnich limiti pro kadmium nebo olovo nebo rtut’.

3. Mezni hodnoty vyjadiené v mg/m3 se vztahuji k standardnim podminkdm (objemu pfi
teplotd 273,15 K, tlaku 101,3 kPa a suchému plynu) a jsou pogitdny jako primérnd
hodnota hodinového méfeni, pokryvajici nekolik hodin provozu, zpravidla 24 hodin.
Intervaly nab¢hu a odstavovani by mély byt vylouCeny. Doba primérovini miZe byt
prodlouZena, pokud je nutno ziskat dostateéné presné vysledky monitorovéani. Vzhledem k
obsahu kysliku v odpadnim plynu budou platit hodnoty uvedené pro vybrané hlavni
stacionarni zdroje. Jakékoli zfed’ovani k ticellim sniZovani koncentraci znedi§t'ujicich latek
v odpadnim plynu je zakdzino. Mezni hodnoty t&€Zkych kovi zahrnuj{ tuhou, plynnou a
parni formu téchto kovi a jejich slouCenin, vyjadfené jako Cisté kovy. Kdykoli jsou
uvedeny mezni hodnoty pro celkové emise, vyjaddiené v g na jednotku produkce nebo
vyrobni kapacity, vztahuji se k sou¢tu kominovych a fugitivnich emisi, vypoétenych jako
roéni hodnoty. .

4. V ptipadech, kdy pifekratovani danych emisnich limitd nelze vylou¢it, budou
monitoroviany bud’ emise, nebo parametr vykonnosti, ktery ukazuje, zda je zafizenf
omezujici emise spravn€ provozovino a udrZovano. Monitorovani emis{ nebo parametri
ukazujicich vykonnost by m¢lo probihat nepfetrzitg, jestliZze hmotny tok emisi pfesahuje
10 kg/h. Pokud jsou emise monitorovany, koncentrace latek zneiStujicich ovzdusi v
nosném plynu v plynovodném systému by mély byt méfeny reprezentativnim zpisobem.
JestliZe emise Castic nejsou meéfeny nepfetrZit€¢, koncentrace by mély byt méfeny v
pravidelnych intervalech, pfi€emZ jsou brany pro kontrolu nejméné tfi odecty. Vzorkovani
a analyzy -vSech zneciStujicich latek a referencni méfici metody kalibrace
automatizovanych systémi meéfeni by meély byt provddény v souladu s normami
stanovenymi Evropskym vyborem pro normalizaci CEN (Comité européen de
normalisation) nebo Mezindrodni organizaci pro normalizaci ISO. Po dobu vyvoje
o¢ekdvanych norem CEN nebo ISO budou platit vnitrostatni normy. Vnitrosttni normy
mohou byt uplatnény také v pripadech, kdy poskytuji vysledky ekvivalentni jako normy
CEN nebo ISO.

5. V pfipadé nepfetrZitého monitorovani je dodrZeni meznich hodnot dosaZeno v piipadech,
kdy 74dnd z vypoétenych primérmych 24hodinovych emisnich koncentraci nepiesihne
mezni hodnotu nebo pokud 24-hodinovy primér monitorované¢ho parametru nepfesahne
korelovanou hodnotu tohoto parametru, ktery byl stanoven v priibéhu testu vykonnosti
zafizeni omezujictho emise, jeZ bylo ndleZit¢ provozovdno a udrZovdno. V piipadé
preruSovaného monitorovani je dodrZeni emisnich limitd dosaZeno, pokud primeérni
hodnota kontrolnich odetli nepfesidhne mezni hodnotu. DodrZovéini kazdé z meznich

~ hodnot vyjadfené jako celkové emise na jednotku produkce nebo celkovych roénich emisi
-je dosaZeno, pokud monitorovand hodnota neni prekroCena, jak je popsédno vyse.

II. SPECIFICKE MEZN{ HODNOTY PRO VYBRANE VELKE STACIONARNI ZDROJE

Spalovani fosilnich paliv
(priloha II. kategorie 1)

6. Mezni hodnoty se vztahuji k obsahu kysliku v odpadnim plynu 6 % pro tuhd paliva, a 3 %
pro kapaln4 paliva
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7. Mezni hodnota pro emise ¢astic pro tuhd i pro kapalna paliva: 50 mg/n.l3

Aglomera¢n{ zdvody
(ptiloha II. kategorie 2)

8. Mezni hodnota pro emise &stic: 50 mg/m’

Peletizacni zdvody
(ptiloha II. kategorie 2)

9. Mezni hodnota pro emise ¢astic:
a) drceni, suseni: 25 mg/m3 ;a
b) peletizace: 25 mg/m’; nebo
10. Mezni hodnota pro celkové emise Edstic: 40 g/t produkovanych pelet.

Vysoké pece
(ptiloha II. kategorie 3)

11. Mezni hodnota pro emise ¢astic: 50 mg/m3

Elektrické obloukové pece
(ptiloha II. kategorie 3)

12. Mezni hodnota pro emise &4stic: 20 mg/m’

Vyroba médi a zinku, véetné peci typy Imperial Smelting
(pfiloha II. kategorie 5 a 6)

13. Mezni hodnota pro emise ¢4stic: 20 mg/m3

Vyroba olova
(priloha II kategorie 5 a 6)

14. Mezni hodnota pro emise ¢astic: 10 mg/m’

Pramysl cementu
(piiloha II. kategorie 7)

15. Mezn{ hodnota pro emise &4stic: 50 mg/m’

Skléafsky primysl
(ptiloha II. kategorie 8)

16. Mezni hodnoty se vztahuji k riiznym obsahim kysliku v odpadnim plynu v z4vislosti na
typu pece: tavici vanova pec: 8 %; panvova pec a denni vana: 13 %
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17. Mezni hodnota pro emise olova: 5 mg/m’

Priimysl vyroby chloru a alkalii
(ptiloha II. kategorie 9)

18. Mezni hodnoty se vztahuji k celkovému mnoZstvi rtuti vypusténé ze zavodu do ovzdusi
bez ohledu na zdroj emisi a jsou vyjadfeny jako stfedni ro¢ni hodnota.

19. Mezni hodnoty pro stavajici zdvody primyslu vyroby chloru a alkdlif budou vyhodnoceny
na zaseddni smluvnich stran s vykonnym organem nejpozdéji do dvou let od vstupu tohoto

protokolu v platnost.

20. Mezni hodnota pro nové zdvody pramyslu vyroby chloru a alkélif: 0,01 g Hg/t vyrobni
kapacity chloru

Spalovéni komundlnich a nebezpeénych odpaditi a odpadl ze zdravotnickych zafizeni
(ptiloha II. kategorie 10 a 11)

21. Mezni hodnoty se szahuji ke koncentraci kysliku v odpadnim plynu 11 %.
22. Mezni hodnota pro emise ¢éstic:

a) pro spalovani nebezpecéného a nemocniéniho odpadu: 10 mg/m’

b) pro spalovani komunalniho odpadu: 25 mg/m’
23. Mezni hodnota pro emise rtuti:

a) pro spalovani nebezpecného odpadu: 0,05 mg/m’

b) pro spalovani komundlniho odpadu: 0,08 mg/m’

c) mezni hodnota pro emise obsahujici rtut’ ze spalovéni odpadu ze zdravotnickych
zafizeni bude vyhodnocena na zaseddni smluvnich stran s vykonnym orginem
nejpozdgji do dvou let od vstupu tohoto protokolu v platnost.

PRILOHA VI
" OPATRENI K REGULACI PRODUKTU

1. Krome piipadd, kdy je v této pfiloze stanoveno jinak, nejpozdéji do Sesti mésici ode dne
vstupu tohoto protokolu v platnost bude obsah olova v proddvaném benzinu pro silni¢ni
vozidla sniZen na koncentraci nepfesahujici 0,013 g/l. Smluvni strany prodévajici
bezolovnaty benzin s koncentraci olova niz8i nez 0,013 g/l se vynasnaZzi tuto koncentraci
udrZet nebo jeSte sniZit.

2. Kazdd smluvni strana se vynasnaii zajistit, aby zmeéna paliv s obsahem olova

specifikovanym v odstavci 1 vySe vedla k celkovému sniZeni Skodlivych vlivil na lidské
zdravi a na Zivotni prostiedi.
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3. V piipadé, Ze ur€ity stat stanovi, Ze omezeni obsahu olova v proddvaném benzinu v
souladu s odstavcem 1 by vedlo k vdZnym socidlné¢hospodaiskym nebo technickym
problémtiim nebo by nevedlo k celkovym environmentdlnim nebo zdravotnim pfinostim,
mimo jiné vzhledem ke klimatické situaci, miiZe prodlouZit ¢asové obdobi stanovené v
odstavci 1 aZ na 10 let, v jejichZ prubéhu miZze obchodovat s olovnatym benzinem s
obsahem olova nepfesahujicim 0,15 g /. V tomto piipadé tento stit uvede v prohlasent,
které bude uloZeno spolu s jeho listinami o pfistoupeni, schvaleni, ratifikaci nebo pfijeti,
Ze zamySl prodlouZit Casové obdobi a pisemné ozndmi vikonnému organu divody tohoto
prodlouZeni.

" 4. Smluvnim stranim se povoluje proddvat malé mnoZstvi, aZ do objemu 0,5 % celkového
objemu prodaného benzinu, olovnaty benzin s obsahem olova nepfekraujicim 0,15 g/l k
pohonu starych silniénich vozidel. '

5. Nejpozd&ji do péti let, nebo do deseti let v pifpadé zemi s transformujicim se
hospodatstvim, které vyuZiji desetileté prodlouZeni a uvedou tento zdmér v prohlidSeni,
které bude uloZeno spolu s jejich listinami o pfistoupeni, schvéleni, ratifikaci nebo ptijeti,
doséhne kaZzdd smluvni strana koncentra¢nich drovni, které nepfesdhnou:

a) 0,05 % vahovych rtuti v alkalickych manganovych ¢lancich s prodlouZenou Jivotnosti
v extrémnich podminkach (napiiklad pfi teplotich pod O °C nebo nad 50 °C,
vystavenych Sokim.); a

b) 0,025 % véhovych rtuti ve vSech ostatnich alkalickych manganovych ¢lancich.

Tyto mezni hodnoty mohou byt piekroCeny pro nové uplatnéni technologii baterii a
akumuldtorti nebo uplatnén{ baterif a akumulatori v novych produktech, pokud je dostate¢né
zajisténo, Ze vysledné baterie a akumuldtory nebo produkty bez snadno odstranitelného
akumuldtoru budou zneskodfioviny environmentdlné Setrnym zpiisobem. Alkalické
manganové miniaturni ¢lanky a baterie z nich sloZené budou rovnéZ z této povinnosti vyfaty.

PRILOHA VI
OPATRENI K RiZENI PRODUKTU

1. Ugelem této piilohy je poskytnout smluvnim strandm voditka k opatfenim pro ¥zenf
produkti. '

2. Smluvni strany mohou uvéZit vhodna opatfeni pro fizeni produktii, jako jsou napiiklad
opatieni uvedend niZe, v pfipadech, kdy je to zdivodné€no potencidlnimi riziky nebo
Skodlivymi vlivy na lidské zdravi nebo na Zivotni prostfedi v disledku emisi do ovzdus{
jednoho nebo vice t&€Zkych kovl uvedenych v seznamu v piiloze I, pficemZ jsou briny v
uvahu vSechna rizika a piinosy takovychto opatfeni pfijimanych s cilem zajistit, Ze
jakékoli zmény v produktech povedou k celkovému sniZeni §kodlivych G¢inkti na lidské
zdravi a na Zivotni prostedi:

a) nahrazeni produkti obsahujicich jeden nebo vice kovii uvedenych v seznamu I, které
byly zamérn& k produktu pfiddny, pokud existuje vhodné ndhradni feSeni;
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3)

b) minimalizace obsahu nebo nhrada jednoho nebo vice t€Zkych kovi, které byly
k produktu zamérmé pfidany a které jsou uvedeny na seznamu v piiloze I;

¢) ustanoveni o informacich o vyrobku véetné oznaceni k zajiSténi toho, Ze spotfebitel
bude informovdn o obsahu zamémé pfidaného jednoho nebo vice t&Zkych kovi
uvedenych v pfiloze I a o podminkdch jeho bezpe¢ného uZivani a manipulace s nim
jako s odpadem; :

d) vyuZivéni ekonomickych podnéti nebo dobrovolnych dohod ke sniZeni nebo
k vylouéeni obsahu t€zkych kovli uvedenych na seznamu v piiloze I v produktech;

e) sestaveni a uplatnéni programi sbéru, recyklace nebo zneSkodfiovani produkt
obsahujicich jeden nebo vice t&Zkych kovii uvedenych na seznamu v piiloze I
environmentdln€ Setrnym zptisobem.

KaZdy produkt nebo skupina produkti uvedenych niZe obsahuje jeden nebo vice t€Zkych
kovii uvedenych na seznamu v pifloze I a podléhd regulatnim nebo dobrovolnym
opatfenim pfinejmen$im jedné smluvni strany imluvy na zéklad€é vyznamného ptispévku
tohoto produktu k emisim do ovzdu§i jednoho nebo vice t€Zkych kovi uvedenych na
seznamu v pifloze I. Dosud v8ak nejsou k dispozici dostateéné diikazy potvrzujici, Ze tyto
produkty jsou vyznamnym zdrojem emisi u vSech smluvnich stran, ¢imZ by bylo
opravnéno jejich zadlenéni do piilohy VI. Kazd4 smluvni strana se vyzyvad k tomu, aby
uvaZila dostupné tdaje a nutnost opatfeni pifedb&Zné opatrnosti k uplatnéni opatfeni k
tizeni produktl uvedenych v odstavci 2 pro jeden nebo vice produktli uvedenych nize:

(a) elektrické souddstky obsahujici rtut’, napiiklad zafizeni obsahujici jeden nebo vice spi-
na¢i/senzorii pro prenos elektrického proudu, jako jsou relé, termostaty, hladinové
spinace, tlakové spinae a dalSi spinaCe (pfijatd opatfeni zahrnuji zdkaz vé&tSiny
elektrickych souédstek obsahujicich rtut’; dobrovolné programy k nahrazeni nékterych
rtutovych spinaci elektronickymi nebo specidlnimi spinaci; dobrovolné programy
recyklovani pro spinae a pro termostaty);

(b) mefici zafizeni obsahujici rtut’, jako jsou napfiklad teploméry, tlakoméry, manometry,
barometry, tlakové spinae a tlakové pievodniky (pfijatd opatfeni zahrnuji zikaz
teplomért a méficich zafizeni s obsahem rtuti);

(c) fluorescenénf svitidla obsahujici rtut’ (pfijatd opatfeni zahmuji omezenf obsahu rtuti ve
svitidle jak volitelnymi ¢i fizenymi programy, tak volitelnymi programy recyklace);

(d) dentalni amalgamy s obsahem rtuti (pfijatd opatfeni zahrnuji volitelnd opatfeni a
zdkazy s vyjimkami pro pouZivdni dentilnich amalgamil a volitelné programy pro
podporu zachycovdni dentdlnich amalgamii pfed vypousténim vody ze
stomatologickych ordinaci na dpravnu);

(e) pestcidy s obsahem rtuti véetné Upravy sadby (pfijatd opatfeni zahrnuji zdkazy
vztahujici se na vSechny pesticidy veetn€ tipravy sadby a zdkazy k pouZivani rtuti jako
desinfek¢niho prostredku);
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(f) barvy a natérové hmoty s obsahem rtuti (pfijatd opatieni zahrnuji zdkazy vSech barviv,
 néatérovych hmot pro interiéry a barev pouZivanych k vyrob& hratek a zdkazy

w2

pouZivan{ antivegeta¢nich natéra, které obsahuji rtut);

(g) rtutové baterie a ¢lanky jiného druhu, neZ jsou zahrnuty pod piilohou VI (piijatd
opatieni zahrnuji omezeni obsahu rtuti prostfednictvim volitelnych i naffzenych
programi a zpoplatnéni a volitelnych programi recyklace).
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