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75

SDELENI

Ministerstva zahrani¢nich véci

Ministerstvo zahraniénich véci sdéluje, Ze dne 8. &ervence 1985 byl v Helsinkach pfijat Protokol o sniZeni
emisi siry nebo jejich tokd pfes hranice stitli nejméné o 30 procent k Umluvé o dilkovém znediStovani ovzdusi
presahujicim hranice stitd z roku 1979%).

Jménem Ceskoslovenské socialistické republiky byl Protokol podepsin dne 9. &ervence 1985 v Helsinkéch.

Listina o schvileni Protokolu byla uloZena u generilniho tajemnika Organizace spojenych nirodi, depozi-
tife Protokolu, dne 26. listopadu 1986.

svs

Protokol vstoupil v platnost na zdklad& svého &lanku 11 odst. 1 dne 2. z4#{ 1987 a timto dnem vstoupil
v platnost i pro Ceskoslovenskou socialistickou republiku.

svs

Dne 30. z4# 1993 oznamila Cesk4 republika generdlnimu tajemnikovi Organizace spojenych nirodé, depo-
zitfi Protokolu, Ze se jako ndstupnicky stit Ceské a Slovenské Federativni Republiky s G&innosti od 1. ledna 1993
povazuje za smluvni stit Protokolu.

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 THE REDUCTION OF SULPHUR EMISSIONS OR

THEIR TRANSBOUNDARY FLUXES BY AT LEAST 30 PER CENT

The Parties

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

that the present emissions of air pollutants are causing
widespread damage, in exposed parts of Europe and North America, to natural
resources of vital environmental and economic importance, such as forests,
solls and waters, and to materials (including historical monuments) and, under
certain circumstances, have harmful affects on human health,

Aware of the fact that the predominant sources of air pollution
contributing to the acidification of the environment are the combustlon of
fossil fuels for energy production, and the main technological processes in
various industrial sectors, as well as transpoct, which lead to emissions of
sulphur dioxide, nitrogen oxides, and other pollutants,

-that high priority should be given to reducing sulphur
smissions, which will have positive results environmentally, on the ovet—all
sconomic situation and on human health,

Recalling the decision of the United Nations Economic Commission for
Burope (ECR) at its thirty-ninth session, which stresses the urgency of
intensifying efforts to arrive at co-ordinated national strategies and
policies in the ECE region to reduce sulphur emissions effectively at national
levels,

Recalling the recognition by the Executive Body for the Convention at its
ficst session of the need to decreagse effectively the total annual emissiong
of sulphur compounds or their transboundary fluxes by 1993-1995, using 1980
levels as the basis for calculations of reductions,

Recalling that the Multilateral Conference on the Causes and Prevention.
of Damage to Forests and Water by Air Pollution in Burope (Munich, 24-27 June
1984) had requested that the Executive Body for the Convention, as a matter of
highest priority, adopt a proposal for a specific agreement on the reduction
of annual national sulphur emissions or their transboundary fluxes by 1993 at
the latest,

Noting that a number of Contracting Partiess to the Convention have
decided to implement reductions of their national annual sulphur emissions or
their transboundary fluxes by at least 30 per cent a@ soon as possible and at
the: latest by 1993, wusing 1980 levels as the basis for calculation of
reductions, '
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Recognizing, on the other hand, that some Contracting Partiles to
the Convention, while not signing the present Protocol at the time
of its opening for signature, will nevertheless contribute significantly
to the reduction of transboundary air pollution, or will continue to
make efforts to control sulphur emissions, as stated in the document
annexed to the report of the Executive Body at its third session,

Have agreed as follows:
Article 1

Def'initions
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 Co-operative Programme for Monitoring and Evaluation of
the Long-range Transmission of Air Pollutants in Europe;

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

4, "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 Co-operative Programme for
Monitoring and Evaluation of the Long-range Transmission of Air Follutants in

Europe (EMEP), adopted in Ceneva on 28 September 1984;
5. "Parties" means, unless the context otherwise requires, the Parties to
the present Protocol.

Article 2

Basic provision

The Parties shall reduce their national annual sulphur emissions or their
transboundary fluxes by at least 30 per cent as soon as possible and at the
latest by 1993, using 1980 levels as the basis for calculation of reductions.

Article 3

Further reductions

The Parties recognize the need for each of them to study at the national
level the necessity for further reductions, beyond those referred to in
article 2, of sulphur emissions or their transboundary fluxes when environmental
conditions warrant.

Article 4

Reporting of annual emissions

Each Party shall provide annually to the Executive Body its levels of
national annual sulphur emissions, and the basis upon which they have been
calculated.
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Article S _
Calculations of trangboundary fluxes

EMEP shall in good time before the annual meetings of the Executive Body
provide to the Executive Body calculations of sulphur budgets and also of
transboundary fluxes and depositions of sulphur compounds for each previous
yoar within the geographical scope of EMEP, utilizing appropriste models. In
areas outside the geographical scope of EMEP, models appropriate to ths
particular circumstances of Parties therein shall be used.

Article 6
Hational programmes, policies and strategies

The Parties shall, within the framework of the Convention, develop
without undue delay national programmes, policies and strategies which sghall
serve as a means of reducing sulphur emissions or their transboundary fluxes,
by at least 30 per cent as soon as possible and at the latest by 1993, and
gshall report thereon as well as on progress towards achieving the goal to the
Executive Body.

Acticle 7

dments to the Protoco

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

2. Propoged amendments shall be submitted in writing to the Executlive
Secretary of the Economic Commission for Europe who shall communicate them to
all Parties. The Executive Body shall discuss the proposed amendments at its
next annual meeting provided that such proposals have been circulated by the
Executive Secretary of the Economic Commission for Eurcpe to the Parties at
least 90 days in advance.

3. An amendment to the present Protocol shall be adopted by congsensus of tha
representatives of the Parties, and shall enter into force for the Parties
which have accepted it on the ninetieth day after the date on which two. thirds
of tha Parties have deposited their instruments of acceptance of the
amendment. The amendment shall enter into force for any other Party on the
ninetieth day after the date on which that Party deposits its instrument of
acceptance of the amendment.

Article 8
Sctt;ﬁant of digputes

If a dispute arises between two or more Parties as to the interpretation
or application of the present Protocol, they shall seek a solution by
negotiation or by any other method of dispute settlement acceptable to the
parties to the dispute.
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Article 9
Signature

1. The present Protocol shall be open for signature at Helsinki (Finland)
from 8 July 1985 until 12 July 1985 inclusive, by the member States of the
Economic Commission for Europe as well as States having consultative status
with the Economic Commission for Europe, 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 Economic Commission for Europe, which have competence in respect of the
negotiation, conclusion and application of international agreements in matters
covered by the present Protocol, provided that the States and organizations
concerned are Parties to the Convention.

2. In matters within their competence, such regional economic integration
organizations shall, on their own behalf, exercise the rights and fulfil the
responsibilities which the 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 10

Ratification, acceptance, approval and accegsion

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

2. The present Protocol shall be open for sccession as from 13 July 1985 by
the States and organizations referred to in article 9, paragraph 1.

3. A State or organization acceding to ths present Protocol after its entry
into forece shall implement Article 2 at the latest by 1993. However, if the
Protocol is acceded to after 1990, Article 2 may be implemented later than
1993 by the Party concerned but not later than 1995, and such a Party shall
implement Article 6 correspondingly.

4. 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.

cle

try into force

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

2. TPor each State and organization referred to in article 9, 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 after the date of deposit by such Party of its instrument of ratification,
acceptance, approval, or accession.
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Article 12
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 after the date. of its receipt by the
depositary.

Article 13
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 WITWNESS WHEREOF the undersigned, being duly authorized thereto, have
signed the present Protocol.

DONE at Helsinki this eighth day of July one thousand nine hundred and
eighty-five.
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PREKLAD

Protokol o sniZeni emisi siry nebo jejich tokii pfes hranice stitli nejméné
0 30 procent k Umluvé o dlkovém zneliStovani ovzdusi presahujicim hranice stath
z roku 1979
Smluvni strany,

ODHODLANY provadét Umluvu o dalkovém zneéistovani ovzdusi presahujicim hranice
stata,

ZNEPOKOQJENY tim, Ze soufasné emise latek zneist'ujicich ovzdusi zptsobuji v té€ch
Castech Evropy a Severni Ameriky, které jsou jim vystaveny, rozséhlé $kody na pfirodnich
zdrojich Zivotné dileZitych pro Zivotni prostfedi a pro hospodafstvi, jako jsou lesy, pida a
voda, a na materidlech (v&etnd historickych pamatek) a za jistych okolnosti maji $kodlivé
ucinky na lidské zdravi,

VEDOMY SI skuteénosti, Ze ptevaZujicimi zdroji zneéistovani ovzdusi, které ptispivaji k
acidifikaci Zivotniho prostiedi, jsou spalovani fosilnich paliv za ifelem vyroby energie a
hlavni technologické procesy v riiznych primyslovych odvétvich, jakoz i doprava, které
zpusobuji emise oxidu sifi¢itého, oxidl dusiku a jinych zne€istujicich latek,

MAJICE NA ZRETELL Ze je tieba piisoudit vysokou prioritu sniZeni emisf siry, coz bude
mit pozitivni ddsledky pro Zivotni prostedi, celkovou hospodaiskou situaci a pro lidské
zdravi,

PRIPOMINAJICE rozhodnuti Evropské hospodatské komise Organizace spojenych
narodd (EHK OSN) na jejim tficatém devatém zasedani, které zdtrazfiuje naléhavou
potiebu zvysit sili o dosaZeni koordinovanych narodnich strategii a politik v regionu
EHK OSN s cilem u¢inné shizit emise siry na vnitrostatni irovni,

PRIPOMINAJICE, Ze vykonny organ tmluvy na svém prvnim zasedani uznal potiebu
ucinng snizit celkové roéni emise slou¢enin siry nebo jejich tokt pies hranice stati do
roku 1993 az 1995, pfitemZ jako zdklad pro vypocet sniZeni se pouZiji drovné z roku
1980,

PRIPOMINAJICE, Ze Mnohostrannd konference o ptitinich a predchézeni skodam
zpisobenym na lesich a vod¢ vlivem zne€i$téni ovzdusi v Evrop¢ (Mnichov, 24. - 27.
Servna 1984) pozadovala, aby vykonny organ umluvy pfijal — jako véc nejvySsi priority —
navrh zvla$tni dohody o sniZeni ro¢nich narodnich emisi siry nebo jejich tokii pfes hranice
stat nejpozdéji do roku 1993, '

BEROUCE NA VEDOMI, Z¢ fada smluvnich stran imluvy se rozhodla provést sniZeni
svych narodnich emisi siry nebo jejich tokti pfes hranice stdti nejméné o 30 procent v
nejkratdi moZné dobé, nejpozd&ji viak do roku 1993, pficemZ jako zéklad pro vypocet

e,

sniZeni se pouZiji trovné z roku 1980,

UZNAVAIJICE naproti tomu, Ze nékteré smluvni strany timluvy, ackoli nepodepisi tento
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protokol v dobé jeho otevieni k podpisu, prisp&ji i pfesto vyznamnym zpisobem ke
sniZzeni zne€iStovéani ovzdudi pfesahujiciho hranice stati nebo budou i nadéle usilovat
o omezeni emisi siry, jak je uvedeno v dokumentu, ktery je pfipojen ke zpravé vykonného
organu na jeho tfetim zasedani, SE DOHODLY na tomto:

Clének 1
Definice

Pro ucely tohoto protokolu se

1. ,,imluvou” rozumi Umluva o dalkovém znedist'ovani ovzdusi pfesahujicim hranice
statl, piijata v Zenevé dne 13. listopadu 1979;

2.,,EMEP” rozumi Program spoluprace pfi monitorovdni a vyhodnocovani
dalkového pfenosu latek znecidt'ujicich ovzdusi v Evropé;

3. ,,vykonnym organem” rozumi vykonny orgidn Umluvy zfizeny podle ¢l. 10 odst. 1
umluvy; '

4. ,.geografickym rozsahem EMEP” rozumi oblast definovana v ¢l. 1 odst. 4 protokolu
k Umluvé o dalkovém zne&idfovani ovzdudi presahujicim hranice statl o dlouhodobém
financovani Programu spoluprace pfi monitorovani a vyhodnocovani dalkového pfenosu
latek zne&istujicich ovzdusi v Evropg (EMEP), plijaty v Zenevé dne 28. zai 1984;

5. ,,stranami” rozuniéjl', pokud z kontextu nevyplyvéa jinak, smluvni strany tohoto
protokolu.

Clanek 2

Zakladni ustanoveni

Smluvni strany sniZzi své narodni ro€ni emise siry nebo jejich toky pfes hranice statd
nejméné o 30 procent v nejkrat§i mozné dobé&, nejpozdéji viak do roku 1993, pfiCemz
pouZiji jako zaklad pro vypocet sniZeni urovné z roku 1980.

Clének 3

Dalsi sniZeni

Smluvni strany uznavaji, Ze je nezbytné, aby kazda z nich na vnitrostatni tirovni zkoumala
nezbytnost dalsich sniZeni emisi siry nebo jejich tokl pfes hranice stath mimo sniZeni
uvedend v ¢lanku 2, pokud to vyZaduje stav Zivotniho prostiedi.

Clanek 4

Podavani zprav o ro¢nich emisich

Kazda smluvni strana poskytne vykonnému organu.informace o svych trovnich narodnich
roénich emisi siry a o zdkladu, z néhoz vychézela pti jejich vypoctu.
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Clanek 5
Vypocet tokt pies hranice statl

Za pouziti vhodnych modeli a v dostateéném c&asovém predstihu pfed vyroénim
zasedanim vykonného organu poskytne EMEP vykonnému organu vypocty bilance siry a
také jejich toki pies hranice stitt a depozice slouCenin siry za kazdy pfedchéazejici rok na
uzemich v geografickém rozsahu EMEP. Na tizemich mimo geograficky rozsah EMEP se
pouZiji modely, které odpovidaji zvla§tnim podminkdm smluvnich stran na t&chto
tzemich.

Clének 6
Narodni programy, politiky a strategie

Smluvni strany v ramci tmluvy vypracuji bez zbyte€ného odkladu ndrodni programy,
politiky a strategie, které budou slouZit jako prostiedky ke sniZeni emisi siry nebo jejich
tokil pfes hranice sttt nejméné o 30 procent, v nejkrat§i moZné dobé, nejpozdéji viak do
roku 1993, a podaji o tom, jakoZ i o pokroku k dosazeni cile, zpravu vykonnému organu.

Clanek 7
Zmény protokolu
1. Kterakoli smluvni strana mtiZe navrhnout zmény tohoto protokolu.

2. Navrhované zmény se pfedkladaji pisemné vykonnému tajemniku EHK OSN, ktery je
sdéli viem smluvnim strandm. Vykonny organ projedna navrhované zmény na nejbliZ$im
vyro&nim zasedéni za predpokladu, Ze vykonny tajemnik navrhy pfedd smluvnim strandm
nejméné devadesat dnil predem.

Zmény tohoto protokolu se pfijimaji konsensem zéstupci smluvnich stran a vstupuji v
platnost pro smluvni strany, které jej pfijaly, devadesadtym dnem po dni, kdy byly u
depozitafe uloZeny listiny o piijeti t&chto zm&n dvéma tfetinami smluvnich stran. Pro
kteroukoli daldi smluvni stranu vstupuji zmény v platnost devadesatym dnem po dni, kdy
tato strana uloZila svou listinu o pfijeti zmén.

Clanek 8
Urovnavani sporia

V ptipad€ sporu mezi dvéma nebo vice smluvnimi stranami o vyklad nebo uplatiiovéni
tohoto protokolu hledaji smluvni strany feSeni jednidnim nebo jakymkoli jinym
prostiedkem urovnavani sporu, ktery bude pro sporné smluvni strany piijatelny.

Cléanek 9
Podpis

1. Tento protokol je otevien k podpisu v Helsinkach (Finsko) od 8. cervence 1985 do 12.
Servence 1985 véetné, pro ¢lenské stity Evropské hospodaiské komise a rovnéZ pro staty
s poradnim statutem pii Evropské hospodaiské komisi na zakladé odstavce 8 usneseni
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Hospodaiské a socidlni rady 36 (IV) ze dne 28. bfezna 1947 a pro organizace regionalni
hospodafské integrace tvotené svrchovanymi Elenskymi staty Evropské hospodaiské
komise, na které jejich Elenské staty prenesly pravomoc vyjednévat, uzavirat a uplatfiovat
mezinarodni dohody v zaleZitostech upravovanych timto protokolem za pfedpokladu, Ze
z(Bastnéné staty a organizace jsou smluvnimi stranami umluvy.

2. V zaleZitostech vramci svych pravomoci uplatiiuji tyto organizace regiondlni
hospodéiské integrace svym jménem prava a plni povinnosti, které tento protokol uklada
jejich &lenskym statim. V .téchto piipadech &lenské stity téchto organizaci nejsou
opravnény uplatiiovat tato prava jednotlivé.

Clének 10
Ratifikace, pfijeti, schvaleni a pfistoupeni
1. Tento protokol podléha ratifikaci, ptijeti nebo schvéleni signatafi.

2. Tento protokol je od 13. Cervence 1985 otevien k pfistoupeni pro stity a organizace
uvedené v €l. 9 odst. 1.

3. Stat nebo organizace pfistupujici k tomuto protokolu po jeho vstupu v platnost provede
8lanek 2 nejpozdéji do roku 1993. Jestlize v§ak k pfistoupeni dojde aZ po roce 1990, miize
byt Clanek 2 proveden zudastndnou smluvni stranou pozdg&ji nez v roce 1993, avSak
nejpozdé&ji v roce 1995, a takova smluvni strana provede ve shodé€ s tim ¢lének 6.

4. Listiny o ratifikaci, pfijeti, schvaleni nebo pfistoupeni budou uloZeny u generalniho
tajemnika Organizace spojenych narodi, ktery vykonava funkci depozitafe.

Clanek 11
Vstup v platnost

1. Tento protokol vstupuje v platnost devadesatym dnem po dni uloZeni Sestnacté listiny o
ratifikaci, pfijeti nebo schvaleni.

2. Pro kazdy stat a organizaci uvedené v odst. 1 &l. 9, které ratifikuji, pfijmou nebo schvali
tento protokol nebo k nému pfistoupi po uloZeni Sestnacté listiny o ratifikaci, piijeti,
schvaleni nebo piistoupeni, vstupuje protokol v platnost devadesiatym dnem po dni, kdy
tato smluvni strana uloZila svou listinu o ratifikaci, pfijeti, schvaleni nebo pfistoupeni.

Clének 12
Odstoupeni

Kdykoli po uplynuti péti let ode dne vstupu tohoto protokolu v platnost pro uritou
smluvni stranu miZe tato smluvni strana od protokolu odstoupit tim, Ze poda pisemné
oznameni depozitafi. Kazdé takové odstoupeni nabude t¢inku devadesatym dnem po dni
jeho prijeti depozitafem.

Clanek 13
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Platna znéni

Prvopis tohoto protokolu, jehoz anglické, francouzské a ruské znéni maji stejnou platnost
bude uloZen u generélniho tajemnika Orgamzace spojenych narodu.

NA DUKAZ CEHOZ pfipojili nize podepsani zistupci ¥adng k tomu zplnomocnéni
k tomuto protokolu své podpisy.

V Helsinkach osmého &ervence roku tisic devét set osmdesatého patého.
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76

SDELENI

Ministerstva zahrani¢nich véci

Ministerstvo zahraniénich véci sdéluje, Ze dne 31. fijna 1988 byl v Sofii pfijat Protokol o omezovini emisi
oxidd dusiku nebo jejich tokii pfes hranice stitd k Umluvé o dilkovém znediStovani ovzdusi pfesahujicim hranice
stitd z roku 1979%).

Jménem Ceskoslovenské socialistické republiky byl Protokol podepsin dne 1. listopadu 1988 v Sofii.

Listina o schvileni Protokolu byla uloZena u generilniho tajemnika Organizace spojenych nirodi, depozi-
tife Protokolu, dne 17. srpna 1990.

Protokol vstoupil v platnost na zéklad& svého &ldnku 15 odst. 1 dne 14. dinora 1991 a timto dnem vstoupil
v platnost i pro Ceskou a Slovenskou Federativni Republiku.

Dne 30. z4# 1993 oznamila Cesk4 republika generdlnimu tajemnikovi Organizace spojenych nirodé, depo-
zitfi Protokolu, Ze se jako ndstupnicky stit Ceské a Slovenské Federativni Republiky s G&innosti od 1. ledna 1993
povazuje za smluvni stit Protokolu.

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 TG THE 1979 CONVENTION ON LONG-RANGE TRANSBOUNDARY
AIR POLLUTION CONCERNING THE CONTROL OF EMISSIONS OF
NITROGEN OXIDES OR THEIR TRANSBOUNDARY FLUXES

The Parties,

Deteszned to implement the Convention on Long-range Transboundary Air
Pollutidn,

Concerned that present emissions of air pollutants are causing damage, in
exposed parts of ‘Burope and North America, to natural resources of vital
environmental and economic importance,

Recalling that the Executive Body for the Cenvention recognized at its
second session the need to reduce effectively the total annual emissions of
nitrogen oxides from stationary and mobile sources or thelr transboundary
fluxes by 1995, and the need on the part of other States that had already made
progress in reducing these emissions ta maintain and review thelr emission
standards for nitrogen oxides,

Taking into consideration existing scientific and technical data on
emissions, atmospheric movements and effects on the environment of nitrogen
oxides and their secondary products, as well as on control technologies,

Conscious that the adverse environmental effacts of emissions of nitrogen
oxides vary among countries,

Determined to take effective action to control and reduce national annual
emissiong of nitrogen oxides or their transboundary fluxes by, in particular,
the application of appropriate national emission standards to new mobile and
major new stationary sources and the retrofitting of existing major stationary

sourcea,

Recognizing that scientific and technical knowledge of these matters is
developing and that it will be necessary to take such developments into
account when reviewing the operation of this Protocol and deciding on furthez

action,

Noting that the elaboration of an approach based on critical loads is.
aimed at the establishment of an effect-oriented scientific basis to be taken
into account when reviewing the operation of this Protocol and at daciding on
further intarnationally agreed measures to limit and reduce emissions of
nitrocgen oxides or- their transboundary €£luxes,

Recognizing that the expeditious consideration of procedures to create
more favourable conditions for exchange of technolegy will contribute to the
effective reduction of emissions of nitrogen oxides in the region of the
Commission,
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Noting with appreclation the mutual commitment undertaken by several
countries to implement immediate and substantlial reductions of national annual
emissions of nitrogen oxides,

Acknowledging the measures already taken by some countries which have had
the effect of reducing emissions of nitrogen oxides,

Have aqreed 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 Co-operative 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. "Geographical scope of EMEP" means the area defined in article 1,
pParagraph 4 of the Protocoul to the 1979 Convention on Long—~range Transboundary
Air Pollution on Long-term Financing of the Co-operative Programme for
Monitoring and Fvaluation of the long-range Trangmigsion of'Air Pollutants in
Europe (EMEP), adopted in Geneva on 28 September 1984;

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

6. "Commission® means the United Nations Econoiic Commission for Rurope;

7. "Critical load”™ means a quantitative estimate of the axpogsure to one or
more pollutants below which significant harmful effects on specified sensitive
elements of the enviromment do not occur according to present knowledgej

a. "Major existing stationary source” means any existing stationary source
the thermal input of which is at least 100 MW;:

9. "Major new stationary source” means any new stat1onary source the thermal
input of which is at least 50 MW;:

10. "Major source category” means any category of sources which emit or may
emit afir pollutants in the form of nitrogen oxides, including the catego:ies
described in the Technical Annex, and which contribute at least 10 per cent og
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the total national emissions of nitrogen oxides on an annual basis as measured
or calculated in the first calendar year after the date of entry into force of
the present Protocol, and every fourth year thereafter;

1l. "New stationary source” means any atationary source the construction or
substantial modification of which is commenced after the expiration of two
years from the date of entry into force of this Protocol;

12, "New mobile source™ means a motor vehicle or other mobile source which is
manufactured after the expiration of two years from the date of entry into
force of the present Protocol.

Article 2

Basic obligations

1. The Parties shall, as soon as possible and as a first step, take
effective measures to control and/or reduce their national annwal emisslons of
nitrogen oxides or their transboundary f£luxes so that these, at the latest by
31 pDecember 1994, do not exceed their national annual emissions of nitrogen
oxides or transboundary fluxes cf such emissions for the calendar year 1987 or
any previousa year to be gspecifled upon signature of, or accesaion to, the
Protocol, provided that in addition, with respect to any Party specifying such
a previocus year, lts national average annual transboundary fluxes or national
average annual emissions of nitrogen oxides for the period frem 1 January 1987
to 1 January 1996 do not exceed its transboundary fluxes or national emissions
for the calendar year 1987.

2. Furthermore, the Parties shall in particular, and no later than two years
after the date of entry into force of the present Protocol:

(a2) Apply national emissions standards Lo major new statlonary sources
and/or source categories, and to gsubstantially modified stationary sources in
major source categories, based on the best avajilable technologles which are
aconomically feasible, taking intc consideration the Technical Annex;

{b} Apply national emigsion standards to new mobile sources in all major
source categories based on the best available technologies which are
econamically feasible, taking into consideration the Technical Annex and the
relevant decisions taken within the framework of the Inland Transport
Committee of the Commission; and

(¢) Introduce pollution control measures for major existing stationary
sources, taking into consideration the Technical Annex and the characteristies
of the plant, its age and its . rate of utilization and the need to avoid undue
operational disxuption.

3. {(a} The Parties shall, as a second step, commence negotiations, no later
than six months after the date of entry into force of the present Protocol, on
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further steps to reduce national annual emissions of nitrogen oxides or
transboundary fluxes of such emissions, taking into account the best available
scientific and technological developments, internationally accepted critical
loads and other elements resulting from the work programme undertaken under
article 6. ‘

{(b) To this end, the Parties shall co-operate in order to establish:
{1} Critical loads;
(ii) Reductions in national annual emissions of nitrogen oxides or
transboundary fluxes of such emissions as required to achieve

agreed objectives based on critical loads; and

(iii} Measures and a time-table commencing no later than
1 January 1996 for achieving such reductlons.

4. Parties may take more sﬁrinqent meaéurés than those required by the
present article.
Article 3

Exchange of technoloay

1. The Parties shall, consistent with their national laws, requlations and
practicesg, facilitate the exchange of technology to reduce emissions of
nitrogen oxides, particularly through the promotion of:

{a) Commercial exchange of available technolegy;

(b} Direct industrial contacts and co-aperation, including joint
ventures; '

{c) Exchange of jinformation and experience; and
{d) Provision of technical assistance.

2. In promoting the activities specified in subparagraphs {a) to :(d) above,
the Parties shall create favourable conditionz by facilitating contacts and
co-operation among appropriate organizations and individuals in the private -
and public sectors that are capable of providing technoleqy, 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 emissions
of nitrogen oxides. '
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Article 4

Unleaded fuel

The Parties shall, as soon as posgibhle and no later than two years after
the date of entry into force of the present Protocol, make unleaded fuel
sufficiently avallable, in particular cases as a minimum along main
international transit routes, to facilitate the circulation of vehicles
equipped with catalytic converters.

Article 5

Reviaw procees

1. The Parties shall regularly review the present Protocol, taking into
account the best available scientific substantlation and technological
development.

2. The firgt review shall take place no later than one year after the date
of entry into force of the present Protocol.

Article 6

Work to be undertaken

_ The Parties shall give high priority to research and monitoring related
to the development and application of an approach bhased on critical loads to
determine, on a scientific basis, necesaary reductions in emissions of
nitrogen oxides. The Parties shall, in particular, through national research
programmes, in the work plan of the Executive Bocy and through other
co~operative proqrammes within the framework of the Convention, seek to:

{a) Identify and quantify effects of emissions of nitrogen oxides on
humans, plant and animal life, waters, soils and materials, taking into
account the impact on thege of nitrogen oxides from sources other than
atmospheric depositiony

(b} Determine the geographical distribution of sensitive areas)

{c) Develop measurements and model calculations including harmonized
methodologlies for the calculation of emissions, to quantify the long-range
transport of nitrogen oxides and related pollutants;

_ (@) Improve estimates of the performance and costs of technologies for
control of emissions of nitrogen oxldes and record the development of improved
and new technologies; and
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{e} Develop, in the context of an approach based on critical loads,
methods to integrate scientifiec, technical and economic data in order to
determine appropriate control strategiecs.

Article 7

National programmes, ﬁolicies and strategies

The Parties shall develop without undue delay natjional programmes,
pelicles and strategies to implement the obligations under the present
Protocol that shall serve as a means of controlling and reducing emissions of
nitrogen oxides or their transboundary Ffluxes.

Article 38

Information exchange and annual reporting

1. The Parties shall exchange information by notifying the Executive Body of
the national programmes, policies and strategies that they develop in
accordance with article 7 and by reporting to it annually on progress achieved
under, and any changes to, those programmes, policles and strategles, and in
particular on: .

{a) The levels of natlonal annual emissions of nitrogen oxides and the
basails upon which they have been calculated;

(b} Progress in applying national emission standards required under
article 2, subparagraphs 2 (a) and 2 (b), and the national emission standards
apprlied or to be applied, and the sources and/or source categories concerned;

(c) Progress in introducing the pollution control measures required
under article 2, subparagraph 2 (c), the sources concerned and the measures
introduced or to be introduced;

{(d) Progress in making unleaded fue} available;

{e} Measures taken to facilitate the exchange of technology; and

{£) Proqress in establishing critical locads.

2. Such information shall, as far ag possible, be submitted -in acecordance
'with a uniform reporting framework.
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Article 9
Calculations

EMEP shall, utilizing appropriate models and in good time before the
annual meetings of the Executive Body, provide to the Executive Body
calculations of nitrogen budgets and also of transboundary fluxes and
depogition of nitrogen oxides within the geographical scope of EMEP. In areas
outside the geographical scope of EMEP, models appropriate to the particular
circumstances of Parties to the Conventlon therein shall be used.

Article 10

Technical Annex

The Technical Annex to the present Protocol is recommendatory in
character. It shall form an integral part of the Protocol.

article 11

Amendments to the Pratocol

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
Executive Body shall discuss the proposed amendments at its next annual
meeting provided that these proposals have been circulated by the Executive
Secretary to the Parties at least ninety days in advance.

3. Amendmentz to the Protocel, other than amendments to its Technical Annex,
shall be adopted by consensus of the Parties present at a2 meeting of the
Executlive Body, and shall enter into force for the Parties which have accepted
them on the ninetisth day after the date on which two-thirds of the Parties
have deposited their instruments of acceptance thereof. Amendments ahall
enter into force for any Party which has accepted them after two-thirds of the
Parties have deposited their instruments of acceptance of the amendment, on
the ninetieth day after the date on which that Party deposxted its instrument
of acceptance of the amendments.

4. Amendments to the Technical Annex shall be adopted by consensus of thae
Partles present at a meeting of the Execitlive Body and shall become effective
thirty days after the date on which they have been communicated in accordance
with paragraph S below.

5. Bmendments under paragraphs 3 and 4 above shall, as scon as possible

atter their adeption, be communicated by the Executive Secretary to all
Parties.
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Article 12

Settlement of disvutes

If a dispute mrises between two or more Parties as to the interpretation
or application of the present Protocol, they shall seek a solution by
negotiastion or by any other methed of dispute settlement accevptable to the
parties to the dispute.

Article 13
Signature

l. The present Proteocol shall be open {or signature at Sofia from

1 November 1988 until 4 November 1988 inclusive, then at the Headguariers
of the United Nations in New York until 5 May 1989, by the member Statsa
of the Commission as well as States having consultative status with the
Commission, pursusnt to paragraph 8 of Economic and Social Council
regolution 36 {IV) of 28 March 1947, and by regional economic integration
organizations, constituted by sovereign States members of the Commission,
which have competence in respect of the negotiation, conclusion and
application of international agreements in matters covered by the Protocol,
provided that the States and organizations concerned are Pariies to the
Convention.

2. In matters within their competence, such regional economic integration
organizationa ghall, on their own behalf, exercise the rightes and fulfil the
regponsibilities which the present Protocol atiributes to their member
States. In such cases, the member States of these organizatiors shall not be
entitled to exercise such rights individually.

Article 14

Ratification, accentance, 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 & May 1959
by the $tates and organizations referred to in article 13, paragraph I,

3. A State or organization which accedes to the present Protocol after
31 December 1993 may implement-ariicles 2 and 4 no later than
31 December 1995,

A The instruments of ratification, acoceptance, approval or accession
shall be deposited wiih the Secretary-General of the United Nations, who
will perform the functions of depositary.
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Azticle 15

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,

2, For each State and organization refetred to in article 13, varagrapn 1,
which ratifies, accepts or apuproves the present Protocol or accedes thereto
after the deposit of the sixteenth instrument of ratification, acceptance,
approval, or accession, the Protocol shall enter inte foree on the
ninetieth day following the date of deposit by such Party of its 1nstrument
of ratification, acceptance, spproval, 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 devoaitary. Any such withdrawal shall
take effect on the ninetieth day following the data of its receipt by the
depositary, or on such later date as may be spacified in the notification of
the withdrawal.
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Artiele 17

Authentic texts

The original of the present Protocol, of which the English, French and
Russjan 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 Sofias this thirty-first day of October one thousand nine hundred and
eighty-eight.
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TECHNICAL ANNEX

1. Information regarding emission performance and costs 1s based on official
documentation of the Executive Body and its subsidiary bodies, in particular .
documents EB,AIR/WG.3/R.8, R.9 and R.16, and ENV/WP.1/R.B6, and Corr.l, as
reproduced in chapter 7 of Effects and Control of Transboundary Air

Pollution. */ Unless otherwise indicated, the technologies listed are
considered to be well established on the hasis of operational experience. **/

2. ' The information contained in this annex is incomplete. Because
experience with new engines and new plants incorporating low emission
technology, a3 well as with retrofitting existing plants, is continuously
expanding, regular elaboration and amendment of the annex will be necessary.
The annex cannot be an exhaustive statement of technical options; its aim is
to provide guidance for the Parties in identifying economically feasible
technologies for giving effect to the obligations of the Protocol.

I. CONTROL TECHNOLOGIES FOR NO, EMISSIONS FROM STATIONARY SOURCES

3, Fossll fuel combustion is the main stationary source of anthropogenic
NO, emissions. In addition, some non-combustion processes can contribute
relevant NO, emissions.

4. Major stationary sourge categories of NOy emissions may include:
{(a) Combustion plants;
(p) Industrial process furnaces (e.g., cement manufacture);
(¢} Stationary gas turbines and internal combustion enqings; and
{d) Non-combustlon processes (e.q., nitric acid production).

5. Technolegies for the reduction of YO, emissions focus on certain
combustion/process modifications, and, especially for large power plants, on
flue gas treatment.

6. For retrofitting of existing plants, the extent of application of

low—NOy technologies may be limited by negative operational side-effects or

by other site-specific constraints. In the case of retrofitting, therefore,
only approximate estimates are given for typically achievable NOy emission
values. For new plants, negative side-effects can be minimized or excluded by
appropriate design features,

»/ Air Pollution Studies No., 4 (United Nations publication,
Sales No, E.87.1X.E.36).

**/ It is at present difficult to provide reliable data on the costs of
control technologies in absolute terms. For cost data included in the present
annex, emphasis should therefore be placed an the relationships between the
cogtas of different technologles rather than on absolute cost figures.
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7. According to currently available data, the costs of combustion
modifications can be considered as small for new plants. However, in the case
of retrofitting, for instance at large power plants, they ranged from about

8 to 25 Swiss francs per kWg) {in 19853). Ag a rule, investment costs of

flue gas treatment systems are considerably higher;

B. For stationary sources, emission factors axe expressed in milligrams of
NCO3 per normal (0° C, 1013 mh) cubic metre (wg/m3), dry basis.

Combustion plants

9, The category of combustion plants comprises fossil fuel combustion in
furnaces, boilers, indirect heaters and other combustion facllities with a
heat input larger than 10 MW, without mixing the combustion.flue gases with
other effluents or treated materials. The following combustion technologies,
either singly or in combination, are available for new and existing
installations:

(a) Low-temperature design of the firebox, including fluidized bed
combustion;

{(b) Low excess—air operation;

{c) Installation of special low-NO, burnera;

{d) Flue gas recirculation intc the combustion air:

{e} Staged combustion/overfire-air operation; and

{£) Reburning {(fuel staging). ***/
Performance standards that can be achieved are. summarized in table 1.
10. Flue gas treatment by selective catalytic reduction (SCR} is an
additional NO, emission reduction measure with efficiencies of up to
80 per cent and more. Considerable operaticnal . experience from new and
retrofitted installations is now being obtained within the ragion of the
Commission, in particular for power plants larger than 300 MW‘(thermal). When
combined with combustion modifications, emission values of 200 mg/m (solid
fuels, €% Op) and 150 mg/m3 (liquid fuels, 3% Og) can be easily met.
11. Selective non-catalytic reduction (SNCR}, a flue gas treatment for

a 20-60% NOy reduction, is a cheape: technology for special applications
(e.g., refinery furnaces and base load gas combustion). .

**%/ There is limited operational experience of this type of combustién
technology.
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Staticnary gas turbines and internal combustion (IC} engines

12, NO, emissions from stationary gas turbines can be reduced either by
combustion modification (dry control) or by water/steam injegction (wet
control). Both measures are well established. By these means, emission
values of 150 mg/m3 {(gas, 15% Oj) and 300 mg/m3 (oil, 15% 03) can be
met. Retrofit is possible. : :

13. HO0y emissions from stationary spark ignition IC engines can be reduced
either by combustion modifications (e.g., lean-burn and exhaust gas
recirculation concepts) or by flue gas treatment (closed-loop 3~-way catalytic
converter, SCR}. The technical and economic feasibility of these various
processes depends on engine size, engine type {two stroke/four stroke), and
engine operation mode (constant/varying locad). The lean-burn concept is
capable of meeting NOy emission values of 800 mg/m3 (5% O,), the

SCR procass reduces NO, emissions well below 400 mg/m3 (53 05), and the
three-way catalytic converter reduces such emissions even below 200 ng/m3

{38 03).

Industrial process furnaces - Cement calcination

14. The precalcination process is being evaluated within the region of the

Commission as a possible technology with the potentlal for reducing NOy
concentrations in the flue gas of new and existing cement calcination furnaces

to about 300 mg/m3 (108 O,).

Non-combustion processes - Nitric acid production

15. WNitric acid productlon with a high pressure azbsorption (>8 bar)

is capable of keeping NO, concentrations in undiluted effluents below

400 mg/m3. The same emisslon performance can be met by medium pressure
.absorption in combilnation with a SCR process or any other similar efficient
NOy reduction process. Retrofit is possible. :

II, CONTROL TECHNOLOGIES FOR NO, EMISSIONS FROM MOTOR VEHICLES

16. The motor vehicles considered in this annex are those used for road
transport, namely: petrol-fuelled and diesel~fuelled passenger cars,
light-duty vehicles and heavy-duty venicles. Appropriate reéference is made,
as necessary, to the specific¢ vehicle categories (M;, M,, M3, Ny;

N5, N3) defined in ECE Regulation No, 13 pursuant to the 1958 Agreement
concerning the Adoption cf Uniform Conditions of Approval and Reciprocal
Recognition of Approval for Motor Vehicles Equipment and Parts.

17. Road transport is a major scurce of anthropogenic: N0, emission in many
Commission countries, contributing between 40 and 80 per cent of total
national emissions. Typically, petrol-fuelled vehicles contribite two~thirds
of total road transport NOy emissions.
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18. The technologies available for the control of nitrogen oxides from motor
vehicles are summarized in tables 3 and 6. It is convenient to group the
technologies by reference to existing or proposed national and international
emission standards differing In stringency of control. Because current
requlatory test cycles only reaflect urban and metropolitan driving, the
estimates of relative NOy emissions given below take account of higher speed
driving where NOx emissions can be particularly important.

19. The additional production cost figures for the various technologies
given in tables 3 and 6 are manufacturing cost estimates rather than retail
prices. ’

20. Control of production conformity and In-use vehicle performance is
important in ensuring that the reduction potential of emission standards is
achieved in practice.

2. Technolagies that incorporate or are based on the use of catalytic
converters require unleaded fuel, Free circulation of vehicles equipped with
catalytic converters depends on the general availability of unleaded petrol.

Petrol-fuelled and diesel-fuelled passenger caras (M)

22. In table 2, four emission standards are summarized. These are used in
table 3 to group the various engine technologles for petrol vehicles according
to their NOy emission reduction potential.
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Table 2:

[ — R b

o v e e e s s et e e st A i O R O D 6 s .

B."Luxembourg 1985"

C."Stockholm 1985™

D."California 1989"

Definition ¢f emission standards

o e o et o et -, o -

Limits

Comments

HC + NOy: 19-28 g/test

HC + NOy:

l.4-2.0 1 : 8.0 g/test
This standard only used
to aroup technology
(1.4 1 : 15.0 g/test,
>2.0 1 : 6.5 g/test)

NOy: 0.62 g/km

NO,: 0.76 g/km

NO,: 0.25 g/km

T S M M e S i A e e i M A S VA o O AP

'paragraph 16 above), also
-adopted by the Buropean
1 .Economic Community (Directive

during 1988-1993 in the

 Matching US 1987 standards,

‘Current ECE standard
{Regulation No.15, including
the 04 sertes of

amendments, pursuant to the
1958 Agreement referred to in

83/351/EEC). ECE R.15 urban
teat cycle., Emission limit
varies with vehicle mass.
Standards -to be introduced

European Economic. Community,
ag discussed at the 1985
Luxembourg meeting of EEC
Council of Ministers znd
finally agreed upon in
December 1987. ECE R,15
vrban. test cycle

applies. Standard for
engines »2 1 is generally
equivalent to US 1983
standard. Standard for
engines (1.4 1 is
provisional, deflnite
standard to be elaborated.
Standard for engines of
1.4~2.0 applies to all
diesel cars >1.4 1.

Standards for national
legislation based on the
"master document® developed
after the 1385 Stockholm
meeting of Environment
Ministers f£rom eight countries.

with the following test
procedures;

Us Federal Test Procedure
{187%) .,

Highway fuel economy test
procedure. '

Standards to be introduced in
the State of California,
United Stateg from 1989
models onwards. US Federal
Teat Procedure.

e s re oo s I e o 2 o Yo A S WL g S 8 00 WS S, B

- —
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Table 3: Petrol engine technologies, emission performance, costs and fuel
consumption for emissjon standard levels
Standard Technology Composite a/ | Additional b/|Fuel
NOy, reduc- production consumption
tion (%) cost (1986 index a/
Swiss francs)
A. Baseline (Current -c/ - 100
conventional spark—-ignition
engine with carburettor)
B.
{(a) Fuel injection + 25 200 105
EGR + secondary
air 4/
{b) Open-loop three-way 58 -150 103
catalyst (+EGR)
(c)' Lean-burn engine 60 200-600 90
with oxidation '
catalyst (+EGR) e/
C. Closed-loop three-way S0 .300~-600 95
catalyst
D. Closed-loop three-way 92 350-650 58

catalyst (+ EGR)

a/ Composite NOy reduction and fuel consumption index estimates are
for an average-weiqht European car operating under average European dr1v1nq
conditions.

b/ Additional production costs could be more realistically expressed as
a percentage of the total car cost.
primarily for comparison in relative terms only, the formulation of the
original documents has been retained.

< Composite NO, emission factor = 2.6 g/km.
®

8/

g/ Based entirely on data for experimental engines.

"EGR” means exhaust gas recirculation.

production of lean—-burn engined vehicles exista.

However, since cost estimates are

Virtually no
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23. The emission standards A, B, C and D include limits on hydrocarbon (HC)
and carbon monoxide (CO) emissions as well as NOy. - Estimates of emission
reductions for these pollutants, relative to the baseline ECE R.15-04 case,
are given in table 4. '

Table 4: PEstimated reductions in BC and CO emissions from petrol-fuelled
passenger cars for different technoldgies

— o o T 20 oRD o 4 4 . P R T L B e o7 . 0. o e e e v e s . e e e o g S . . T Y S Y D e % N M Wl . S e o e ek i

Standard HC-reduction CO~-reduction
(%) : (%)

B. {a) 30-40 50 §
| (b) 50-60 40-50Q |
’ {c) 70-50 70-20Q ;
: c. 90 90
i
' D. 90 94

24. Current diesel cars can meet the NO, emission requirements of standards
A, B and C. Strict particulate emlssion requirements, together with the
stringent WOy limits of standard D, imply that diesel passenger cars will
require further development, probably including slectronic contrel of the fuel
pump, advanced fuel injection systems, exhaust gas recirculation and
particulate traps. Only experimental vehlcles exist to date. (See also

table 6, footnote a/). ‘

Qther light-duty vehicles (Ny)

25. The control methods for passenger cars are applicable but NOy
reduections, costs and commercial lead time factors may differ.

Heavy~duty petrol-fuelled vehicles (Mo, Ma, Mo, N3]

26, This class of vehicle is insignificant in western Europe and is
decreasing in eastern Evrope., US 1990 and US 1991 NO, emission levels (see
table 5) could be achieved at modest cost without significant technology
advancement. : '

Beavy—duty diesel—fuelled vehicles (M», My, Na, Naj

27. In table 5, three emission standards are summarized. These are used in
table 6 to group engine technologies for heavy-duty diesel wvehisles accodrding
to NOy reduction potential. The baseline engine configuration is changing,
with a trend away from naturally aspirated to turbo-charged engines. 'This
trend has implications for improved baseline fuel consumption performance.
Comparative estimates of consumption are therefore not included.
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Table 5: Definition of emission standards
Standard NOy limits (g/kWh) Comments
I ECE R.49 18 13 mode test
II US-19%0 8.0 Transient test
III 'Us-1991 6.7 Transient test

Table 6: Heavy-duty diesel engine technologies, emission performance, a/

and costsa for emisaion standard levels

]
NO, reduction Additional
Standard Technology estimate (%) production
cost (1984 US$)
I Current conventional : - -
direct injection
diesel engine
II b/ | Turbo-charging + after- 40 | $115
cooling + injection i ($69 attributable
timing retard i to NOy standard) g/
{Combustion chamber :
and port medification)
{(Naturally-aspirated
engines are unlikely
to meet this standard)
III b/ | Further refinements of 50 $404
technolegies listed under "{$68 attributable
II together with variable to NOy standard) ¢/
injection timing and use
of electronics .
i
| s

a/ Deterioration in diesel fuel quality would adversely affect emission
and may affect fuel consumption for both heavy and light duty vehicles.

b/ It is still necessary to verify on a large scale the availability of
new components. :

¢/ Particulate control and other considerations account for the balance.
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PREKLAD

Protokol 0 omezovani emisi oxidi dusiku nebo jejich tokii pies hranice stati k Umluvé
o dalkovém znedist’'ovani ovzdusi piesahujicim hranice stati

SMLUVNI STRANY,

ROZHODNUTY provést Umluvu o dilkovém zneidfovéani ovzdusi piesahujicim hranice
statu,

ZNEPOKOIJENY tim, Ze soufasné emise latek zneci§t'ujicich ovzdusi plisobi skody v téch
Castech Evropy a Severni Ameriky, které jsou jim vystaveny, na pfirodnich zdrojich, jeZ maji
Zivotni duleZitost pro Zivotni prostiedi a pro hospodaistvi,

PRIPOMINAJICE SI, %e vykonny orgén timluvy na svém druhém zaseddni uznal, Ze je nutné
ucinné sniZit celkové ro¢ni emise oxidii dusiku ze staciondrnich a mobilnich zdroji nebo
jejich pfenos pfes hranice stith do roku 1995 a Ze je nutné, aby staty, které jiz dosihly
pokroku ve sniZovédni téchto emisi, udrZovaly a pifezkoumdvaly své normy emisi oxidl
dusiku,

BEROUCE V UVAHU stévajici védecké a technické tidaje o emisich, pohybu vzdusnych
hmot a dc¢incich oxidf dusiku a jejich vedlej§ich produktl na Zivotni prostfedi a rovnéz udaje
o kontrole technologii,

VEDOMY SI TOHO, Ze nepiiznivé Glinky emisi oxidd dusiku na Zivotni prostiedi v
jednotlivych zemich se rlizni,

ROZHODNUTY piijmout U¢inné opatieni k regulovani a sniZeni ndrodnich ro¢nich emis{
oxidi dusiku nebo jejich pfenosu pfes hranice stitli, zejména pomoci uplatnéni vhodnych
narodnich emisnich norem novych mobilnich a velkych novych staciondrnich zdroji a
dodateéného vybaven{ stdvajicich velkych stacionarnich zdrojt,

UZNAVAJICE, 7e védecké a technické poznatky v téchto otizkdch se vyvijeji a %e bude
nutné vzit tento vyvoj v udvahu pfi pfezkoumdvini pilisobeni tohoto protokolu a pfi
rozhodovéni o dalsi ¢innosti,

POZNAMENAVAJICE, e vypracovéni piistupu zaloZeného na kritickych z&tézich si klade
za cil vybudovat d¢inkové orientovany v&decky zaklad, ktery bude tfeba vzit v tivahu pfi
pfezkoumani plsobeni tohoto protokolu a pfi rozhodovani o dal§ich mezindrodné
dohodnutych opatfenich pro omezovan{ a sniZovani emisi oxidli dusiku nebo jejich pfenosu
pfes hranice statq,

UZNAVAIJICE, 7e urychlené zvézeni postupd, jak vytvofit pfiznivéjSi podminky pro vyménu
technologif, ptisp&je k uc¢innému sniZovani emisi oxidi dusiku v oblasti plisobnosti Komise,

BEROUCE S UZNANIM NA VEDOMI vzdjemny zévazek, prevzaty nékolika zemémi,
uskute¢nit okamzité a podstatné sniZeni narodnich ro¢nich emisi oxidd dusiku,
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BEROUCE NA VEDOMI opatteni, ktera jiZz n&které zemé podnikly a kterd ptinesla sniZeni
emis{ oxidi dusiku,

SE DOHODLY TAKTO:
Clanek 1

Definice

Pro tcely tohoto protokolu se:

1. "imluvou" rozumi Umluva o dilkovém znegistovini ovzdudi presahujicim hranice stéti
pfijatd v Zenevé dne 13. listopadu 1979;

2. "EMEP" rozumi Program spolupréce pfi monitorovani a vyhodnocovani dalkového prenosu
latek znecistujicich ovzdusi v Evropé;

3. "V}’fkonn}’rm orginem" rozumi vykonny orgdn dmluvy ustanoveny podle ¢l. 10 odst. 1
umluvy;

4. "geografickym rozsahem EMEP" rozumi tzem{ definované v €l. 1 odst. 4 protokolu k
Umluvé o dilkovém znedistovani ovzdudi pfesahujicim hranice stdtd o dlouhodobém
financovani Programu spoluprice pii monitorovéni a vyhodnocovam déalkového prenosu latek
znedistujicich ovzdusi v Evropé (EMEP) piijatém v Zenevé dne 28. z4¥{ 1984;

5. "smluvnimi stranami" rozumi, pokud z kontextu nevyplyva jinak, smluvni strany tohoto
protokolu;

6. "Komisi" rozumi Evropsk4 hospodéiskd komise Organizace spojenych ndrodu;

7. "kritickou z4téZ{" rozum{ kvantitativni odhad expozice jedné &i vice zne¢iStujicim latkam,
pod jejiz drovni podle soudasnych poznatkd nedochazi k vjznamnym Skodlivym G¢inkim na
urcité citlivé prvky Zivotniho prostiedi;

8. "velkym stdvajicim staciondrnim zdrojem" rozumi kaZdy stdvajici staciondrni zdroj, jehoZ
tepelny piikon je alespofi 100 MW;

9. "velkym novym staciondrnim zdrojem" rozumi kaZdy novy stacionirni zdroj, jehoZ tepelny
ptikon je alespoit 50 MW; v

10. "kategorii velkych zdroji" rozumi libovolnd kategorie zdroji, které emituji nebo mohou
emitovat oxidy dusiku, vCetné kategorii popsanych v technické piiloze, které piispivaji
- alespoii 10 % k celkovym ndrodnim emisim oxidt dusiku ro¢ng, podle mé&feni nebo vypoctu v
prvnim kalendédinim roce po dni vstupu tohoto protokolu v platnost a v kaZdém nésledujicim
Stvrtém roce; '

11. "novym staciondrnim zdrojem" rozumi kaZdy staciondrni zdroj, jehoZ stavba nebo
podstatnd modifikace zapo¢ne po uplynuti dvou let ode dne vstupu tohoto protokolu v
platnost;
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12. "novym mobilnim zdrojem" rozumi motorové vozidlo nebo jiny mobilni zdroj, ktery je
vyroben po uplynuti dvou let ode dne vstupu tohoto protokolu v platnost.

Clének 2
Zakladni zavazky

1. Jakmile to bude moZné, podniknou smluvni stany jako prvni krok u¢innd opatfeni k
omezeni nebo ke sniZeni svych ro¢nich nrodnich emisi oxidl dusiku nebo jejich pfenosu pies
hranice statd tak, aby tyto emise nejpozdé&ji 31. prosince 1994 nepievySovaly jejich ndrodni
ro¢ni emise oxidh dusiku nebo jejich ptenosu pres hranice statt za kalendafni rok 1987 nebo
kterykoli predchézejici rok, ktery ma byt uren pfi podpisu nebo pfistoupeni k protokolu,
krom¢ toho za pfedpokladu, Ze pokud jde o kteroukoli smluvni stranu, kterd urli tento
predchézejici rok, jeji narodni primémé roéni pfenosy pies hranice nebo narodni primérné
ro¢ni emise oxidii dusiku za dobu od 1. ledna 1987 do 1. ledna 1996 nepievysi jeji pienosy
pfes hranice statit nebo nirodni emise za kalendéin{ rok 1987.

2. Smluvnf{ strany déle uskuteéni nejpozdéji do dvou let po dni vstupu tohoto protokolu v
platnost, zejména tato opatieni:

a) uplatni ndrodni emisni normy na velké nové stacionarni zdroje nebo kategorie zdroji a na
podstatné upravené stacionarni zdroje v kategoriich velkych zdroji na zdklad€ nejlepSich
dostupnych technologii, které jsou ekonomicky uskute¢nitelné, s pfihlédnutim k technické
piiloze;

b) uplatn{ nirodni emisni normy na nové mobilni zdroje ve viech kategoriich velkych zdrojg,
zaloZené na nejlep§ich dostupnych technologiich, které jsou ekonomicky proveditelné, s
pfihlédnutim k technické piiloze a k pifsluSnym rozhodnutim, kterd byla u€inéna v ramci
Vyboru Komise pro vnitrozemskou pfepravu;

¢) zavedou opatfeni k omezovani znediStovani pro velké stdvajici stacionarni zdroje, s
ptihlédnutim k technické pifloze a k charakteristice zafizeni, jeho stdf{ a mife vyuZiti a k
potfebé vyvarovat se zbyteénych pferuseni provozu.

3. a) Jako druhy krok zahdji smluvni strany nejpozdé&ji do Sesti mesicti ode dne vstupu tohoto
protokolu v platnost jednani o dal§ich krocich k sniZeni ndrodnich ro¢nich emisi oxid dusiku
nebo jejich tokt pfes hranice stitli, s pfihlédnutim k nejlepSim vysledkim védeckého a
technologického vyvoje, k mezindrodné€ piijatym kritickym zat¢Zim a jinym prvkim, které
jsou vysledkem pracovniho programu podle ¢lanku 6;

b) za tim G¢elem smluvn{ strany spolupracuji pro stanoveni:

1) kritickych zatézi,

ii) sniZeni ndrodnich roénich emisi oxidl dusiku nebo tokl téchto emisi pies hranice statl, jak
se poZaduje k dosaZeni dohodnutych cili zaloZenych na kritickych zat¢Zich, a

ili) opatfeni a ¢asového planu k dosaZeni tohoto sniZenf nejpozdéji od 1. ledna 1996.



Strana 2742 Sbirka mezinirodnich smluv & 76 / 2010 Castka 37

3. Smluvni strany mohou piijmout piisn€jsi opatieni, neZ poZaduje tento ¢lanek.
Clanek 3
Vymena technologii

1. V souladu se svymi ndrodnimi prdvnimi a spravnimi pfedpisy a zvyklostmi usnadiiuji
smluvni strany vyménu technologii ke sniZeni emis{ oxidd dusiku, zejména podporou:

d) obchodni vymény dostupné technologie;
b) pfimych primyslovych kontaktii a spoluprace, véetné spole¢nych podnikii;
c) vymé&ny informaci a zkuSenostf;
d) poskytovani technické pomoci.
2. Pii podpore ¢innosti uvedenych pod pismeny a) aZ d) tohoto ¢lanku vytvoii smluvni strany
pfiznivé podminky usnadiiovianim kontaktl a spoluprice mezi vhodnymi organizacemi a
jednotlivci v soukromém i vefejném sektoru schopnymi poskytnout technologii, konstrukéni a
inZenyrské sluZby, zafizeni a finan¢ni prostfedky.
3. Nejp(_)zdéji do Sesti mé&sichh ode dne vstupu tohoto protokolu v platnost zahdji smluvni
technologie ke sniZenf emis{ oxidl dusiku.

Clének 4
Bezolovnaté pohonné hmoty
Smluvni strany zajisti co nejdifve a nejpozdéji do dvou let ode dne vstupu tohoto protokolu v
platnost, aby bezolovnaté pohonné hmoty byly dostate¢né k dispozici, ve zvlastnich piipadech
minimdln€ podél mezindrodnich tranzitnich silnic, aby se tak usnadnil pohyb vozidel
vybavenych katalyzatory. ’ ‘
Clének 5
Piezkoumavani

1. Smluvnif strany pravidelné piezkoumavaji tento protokol, pfi¢emZ berou v tivahu nejlepsi
dostupné védecké zdivodnéni a technologicky rozvoj.

2. Prvni piezkoumdni se uskutedni nejpozdéji do jednoho roku ode dne vstupu tohoto
protokolu v platnost.

Clanek 6

Préce, které je tieba vykonat
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Smluvni strany zajist{ prvofadé misto vyzkumu a monitorovan{ vztahujicich se k vypracovani
a uplatnéni piistupu zaloZeného na kritickych zatéZich, aby bylo moZno na védeckém ziklade
stanovit nutné sniZeni emisi oxidh dusiku. Zejména ve svych ndrodnich vyzkumnych
programech, v pracovnim planu vykonného orginu a cestou jinych programt spoluprice v
rdmci dmluvy usiluji smluvni strany o:

a) rozpoznani a kvantifikaci G¢inkl emis{ oxidh dusiku na ¢lovéka, na Zivot rostlin a
Zivocichd, na vodu, piidu a materialy, rovnéZ s pfihlédnutim k G¢inkGim, kterymi na n€ plisob{
oxidy dusiku z jinych zdrojl nez z atmosférické depozice;

b) urceni geografického rozloZenti citlivych Gzemd;

c) vypracovani métitek a modelov§ch vypoétl, véetné harmonizovanych metodologii pro
vypocet emisi ke kvantifikaci ddlkového pfenosu oxidl dusiku a souvisejicich zneéistujicich
latek;

d) zdokonaleni odhadt t¢innosti a ndkladii na technologie k omezovani emisi oxid dusiku a
dokumentace o vyvoji zdokonalenych novych technologif;

¢) vypracovani metod integrace védeckych, technickych a ekonomickych udaji v kontextu

pfistupu vychazejictho z kritickych z4tezi, za ucelem stanoveni vhodnych strategii
omezovani.

Clének 7

Nérodnf programy, politiky a strategie

Smluvni strany vypracuji bez zbyte&ného prodleni nérodni programy, politiky a strategie k
uskutenéni svych zdvazkl podle tohoto protokolu, které budou slouZit jako prostfedky k
omezeni a sniZovani emisi oxidi dusiku nebo jejich toki pfes hranice stata.

Clének 8

Vyména informaci a vyro¢ni 2pra’1vy

1. Smluvn{ strany si vyméfiuji informace tim, 7Ze oznamuji vykonnému orgénu své nirodni
programy, politiky a strategie, které vypracuji v souladu s ¢lankem 7, a tim, Ze mu kazdoro¢né
podévaji zpravy o dosaZeném pokroku na ziklad¢ t€chto programil, politik a strategii, jakoZ i
o jakychkoli jejich zménéch, a zejména o:

a) trovni nirodnich ro¢nich emisi oxida dusiku a o zdkladu, z n¢hoZ byly vypocteny;

b) pokroku pfi uplatiovani narodnich emisnich norem podle ¢€l. 2 odst. 2 pism. a) ab) a o
nirodnich emisnich normdch, které jsou nebo maji byt uplatiioviany a o zdrojich nebo o

kategoriich zdrojii, kterych se to.tyka;

) pokroku v zavadéni opatfeni na omezoviani zne€iSt'ovani podle ¢l. 2 odst. 2 pism. c),
kterych zdroji se to tykd, a o opatfenich, ktera jiZ byla nebo budou zavedena;

d) pokroku ve zpfistupilovani bezolovnatého paliva;
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e) opatfenich k usnadnéni vymény technologii a

f) pokroku pfi stanoven( kritickych zatéZi.

2. Tyto informace se pokud mozno predkladaji podle jednotného vzoru pro poddvani zprév.
Clének 9

Vypocty

Za pouZiti vhodnych modeli a v dostateCném Casovém piedstihu pred kazdoroénim
zaseddnim vykonného orgdnu poskytne EMEP vykonnému orgidnu vypocty dusikové bilance
a také tokli ptesahujicich hranice stiti a depozice oxidl dusiku v rdmci geografického

rozsahu EMEP. Na tzemich leZicich mimo geograficky rozsah EMEP budou pouZity modely,
které odpovidaji zvlaStnim podminkdm smluvnich stran na té€chto izemich.

Cldnek 10
Technicka pifloha

Technickd piiloha tohoto protokolu mé povahu doporuceni. Tvoii nedilnou sou€dst tohoto
protokolu.

Cldnek 11
Zmény protokolu
1. Zmény a Gpravy tohoto protokolu mohou byt navrZeny kteroukoli jeho smluvni stranou.

2. Navrhované zmény se podavaji pisemné vykonnému tajemniku Komise, ktery je sdé&li vSem
smluvnim strandm. Vykonny orgin projednd podané navrhované zmény na nejbliz§im
vyroénim zaseddni za pfedpokladu, Ze vykonny tajemnik ndvrhy pfedd smluvnim strandm

nejméné devadesat dnl pfedem.

3. Zmény protokolu, jiné neZ zmény jeho technické piflohy, se pfijimaji konsensem
smluvnich stran pfitomnych na zaseddni vykonného organu a vstoupi v platnost pro smluvni
strany, které je piijaly, devadesit dnil po dni uloZeni listiny o pfijeti od dvou tfetin smluvnich
stran. Pro smluvni stranu, kterd zmé&nu pfijala po uloZen{ listin o pfijeti dvéma tietinami
smluvnich stran, vstoupi zmény v platnost devadesatym dnem ode dne, kdy tato smluvni
strana uloZila svou listinu o pfijeti zmén.

4. Zmény technické piilohy se pfijimaji konsenzem smluvnich stran piftomnych na zasedan{

-----

5. Zmény podle odstavci 3 a 4 ozndmi{ vykonny tajemnik vS§em smluvnim strandm co nejdiive
poté, kdy byly pfijaty.

Clanek 12
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Urovnéni sportt’

V pifpad& sporu mezi dv&ma nebo vice smluvnimi stranami o vyklad nebo uplatiiovani tohoto
protokolu hledaji sporné strany feSeni jednidnim nebo jakymkoli jingm smirnym prostfedkem
urovnavdni sporu, ktery bude pro sporné strany pfijatelny.

Clének 13
Podpis

1. Tento protokol je otevien k podpisu od 1. listopadu 1988 do 4. listopadu 1988 véetné v
Sofii a poté v sidle Organizace spojenych niarodd v New Yorku aZ do 5. kvétna 1989 pro
Slenské staty Komise a staty s poradnim statutem pfi Komisi na zdkladé odstavce 8 usneseni
Hospodaiské a socidlni rady 36/IV/ze dne 28. bfezna 1947 a organizace regiondlni
hospodéiské integrace tvofené svrchovanymi ¢lenskymi stity Komise, na které jejich Clenské
stity pfenesly pravomoc vyjedndvat, uzavirat a uplatiiovat mezinirodni dohody v
zileZitostech tohoto protokolu za predpokladu, Ze tyto stity a organizace jsou stranami
umluvy. ' '

2. V zéleZitostech v rdmci svych pravomoci uplatiiuji tyto regiondlni organizace hospodéiské
integrace svym jménem prava a plni povinnosti, které tento protokol pfifazuje jejich ¢lenskym
stitdm. V téchto piipadech ¢lenské stdty téchto organizaci nejsou oprdvnény uplatiiovat tato
prava jednotlive.

Clanek 14

Ratifikace, ptijeti, schvilenf a pfistoupeni

1. Tento protokol podléhd ratifikaci, pfijeti nebo schviélen{ signatafi.

2. Tento protokol je od 6. kvétna 1989 otevien pro pfistoupent stath a organizact, které spliuji
pozadavky ¢l. 13 odst. 1. '

3. Stit nebo organizace, které ptistoupi k tomuto protbkolu po 31. prosinci 1993, mohou
‘uplatnit ¢lanky 2 a 4 nejpozdé&ji do 31. prosince 1995. '

4. Listiny o ratifikaci, pfijeti, schvileni nebo pfistoupeni jsou uloZeny u generalniho tajemnika
Organizace spojenych ndrodi ve funkci depozitafe.

Clanek 15
Vstup v platnost

1. Tento protokol vstupuje v platnost devadesitym dnem po dni uloZeni Sestnacté listiny o
ratifikaci, pfijeti, schvéileni nebo pfistoupeni.

2. Pro kaZdy stit a organizaci uvedené v &l. 13 odst. 1, které ratifikuji, pfijmou nebo schvali
tento protokol nebo k nému piistoupi po dni uloZen{ Sestndcté listiny o ratifikaci, pfijeti,
schvileni nebo pfistoupeni, vstupuje tento protokol v platnost devadesitym dnem po dni
uloZent listiny o ratifikaci, pfijeti, schvileni nebo pfistoupeni této smluvni strany.
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Clének 16

Odstoupeni

Kdykoli po uplynuti p&ti let ode dne vstupu tohoto protokolu v platnost pro ur€itou smluvni
stranu miZe tato smluvni strana od protokolu odstoupit tim, Ze o tom pod4 pisemné ozndmeni
depozitdfi. Kazdé takové odstoupeni nabude dG¢inku devadesitym dnem po dni jeho pfijeti
depozitdfem nebo v uritém pozdéjSim datu, které miZe byt v ozndmeni upiesnéno.

Clének 17

Platna znéni

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

NA DUKAZ CEHOZ ptipojili niZe podepsani zplnomocnéni zdstupci k tomuto protokolu své
podpisy. ‘

V Sofii tficatého prvniho fjna tisic devét set osmdesat osm.

TECHNICKA PRILOHA

1. Informace tykajici se emisi a ndkladi jsou zaloZeny na ufedni dokumentaci vykonného
orginu a jemu podfizenych orgdni, zejména na dokumentech EB.AIR/WG.3/R.8, R.9 aR.16
a ENV/WP.1/R.86 A Corr. 1 otifténych v kapitole 7 publikace Uinky a omezovani
znediStovani ovzdusi pfesahujicim hranice stati [1]. Pokud neni uvedeno jinak, uvadéné
technologie jsou povaZovany na zdklad€ provoznich zkuSenosti za dostaten& vyzkouSené [2].

2. Informace uvadéné v této pifloze nejsou kompletni. Vzhledem k tomu, Ze zkuSenosti s
novymi motory a novymi provozy zavad&jicimi nizkoemisni technologie, stejné jako s

zmény této prilohy. Pfiloha nemtzZe byt vycerpivajicim materidlem o technickych
moZnostech; jejim cilem je poskytovat voditko smluvnim strandm pfi stanoveni ekonomicky
proveditelnych technologii s i¢inkem na plnénf zdvazku protokolu.

1. TECHNOLOGIE OMEZOVANI EMIS{ NO, ZE STACIONARNICH ZDROJU

3. Hlavnim zdrojem antropogennich emisi NOy ze staciondrnich zdrojt je spaloviani fosilnich
paliv. Vedle t&€chto zdrojii mohou k emisim NOy vyznamné pfispivat i n€které procesy
nespocivajici ve spalovani.

4. Mezi hlavni kategorie staciondrnich emisnich zdrojii NOy patfi:

a) spalovaci zafizeni;

b) primyslové pece (napf. vyroba cementu);
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¢) staciondrnf spalovacf turbfny a spalovaci pistové motory;
d) procesy nespoéivajici ve spalovani (napt. vyroba kyseliny dusi¢né).

5. Technologie na sniZeni emisi NO, se soustfed'uji na urcit€ dpravy spalovaciho procesu a
zejména u velkych elektraren na zpracovani spalin.

6. Pfi modernizaci stdvajicich provozi miZe byt rozsah uplatnéni technologii s nizkymi
emisemi NO, omezovédn negativnimi provoznimi vedlej§imi G¢inky nebo jinymi mistnimi
omezenimi. Proto se v p¥padé modernizace uvadgji jen pfiblizné udaje typicky dosaZitelnych
hodnot emisi NO,. U novych provozl je moZné negativni vedlejsi i¢inky minimalizovat nebo
vylou€it odpovidajicimi prvky navrhu.

7.'S ohledem na soudasné dostupné ddaje je moZné u novych provozii povaZzovat ndklady na
tipravy spalovéni za malé. U modernizace napiiklad velké elektrarny se vSak ndklady mohou
pohybovat v rozsahu 8-25 §vycarskych frankd na kWel (v roce 1985). Pravidlem je, Ze
investice do systém zpracovani spalin jsou znaéné€ vyssi.

8. U staciondrnich zdroji se emisni faktory vyjadfuji v miligramech NO, v normélnim (0 °C,
1013 mb) metru krychlovém suchych spalin (mg/m’).

Spalovaci zafizent

9. Kategorie spalovacich zafizeni zahrnuje spalovdni fosilnich paliv v pecich, kotlich,
nepiimych vytdpécich systémech a dalSich spalovacich zafizenich s tepelnym vykonem pies
10 MW bez smé&Sovéani spalin s jinymi vystupnimi proudy nebo zpracovivanymi materiély.
Pro nové a stavajici instalace jsou vhodné nésledujici spalovaci technologie bud’ samostatné,
nebo v kombinaci:

a) nizkoteplotni topenisté véetné spalovani ve fluidnim loZi;

b) provoz s nizkym piebytkem vzduchu;

c) instalace specidlnich hotdkt s nizkou produkci NOy;

d) recirkulace spalin do spalovactho vzduchu;

e) postupné spalovani/ptivod vzduchu shora;

f) opétné hoteni (stupiiovity ptivod paliva) [3].

Dosazitelné provozni hodnoty jsou uvedeny v tabulce 1.

Tabulka 1

Provozni normy NO, (mg/m’) dosaZitelné tipravami spalovéani
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10. Zpracovani spalin selektivni katalytickou redukci (SCR) je opatfeni dodate¢ného sniZeni
emisi NOy s ucinnosti 80 % a vys$i. V souCasné dobé se ziskavaji zna¢né zkusenosti z novych
a modernizovanych instalaci uvnitf regionu Komise, zejména u elektraren vét§ich nez 300
MW (termalm’) Pii kombinaci s dpravami spalovam je moZné snadno splnit hodnoty emis{
200 mg/ m’ (pevne palivo, 6 % O,) a 150 mg/ m’ (kapalné palivo, 3 % Oy).

11. Selektivni nekatalytickd redukce (SNCR), zpracovani spalin pro 20-60% sniZeni NOx je
levnéjsi technologie pro specidlni aplikace (napf. rafinaéni pece a spalovam plynu pfi
zékladnim zatiZenf).

Stacionarni spalovaci turbiny a spalovaci pistové motory

12. Emise NO, ze staciondrnich spalovacich turbin je moZné sniZit bud’ vipravou spalovani
(sucha metoda), nebo vstiikovanim vody nebo pary (mokrd metoda). Obé metody jsou dobie
vyzkousene Témito prostfedky je moZné splnit hodnoty emisi 150 mg/ m’ (plyn, 15 % O,) a
300 mg/ m’ (olej, 15 % O;). Modernizace je moZna.

13. Emise NOy ze staciondrnich spalovacich zdZehovych motorG je moZné. sniZit bud’
Upravami spalovani (nmapf. chudé spalovani a recirkulace vyfukovych plynt), nebo
zpracovanim spalin (fizeny tficestny katalyzdtor, SCR). Technickd a ekonomick4
proveditelnost téchto variant zdleZi na velikosti motoru, typu motoru (dvoudoby/étyfdob}’f) a
provoznim reZimu motoru (stale/promenhve zatizenf). Pfi chudém spalovéni je moZné
- dosghnout hodnot emisi NO, 800 mg/ m® (5 % O»), proces s SCR sniz{ emise NO znacne pod
400 mg/ m (5 % Oy) a tticestny katalyzator sni?{ tyto emise dokonce pod 200 mg/ m’ (5 %
0).

Primyslové pece - kalcinace cementu

14. V regionu Komise je hodnocen proces pfedb&Zné kalcinace jako technologie s moZnosti
sniZeni koncentrac{ NOy ve spallnach u novych a stavajicich cementovych kalcina¢nich peci
na hodnotu pfiblizn¢ 300 mg/ m’ (10 % 0O5).

Procesy nespocivajici ve spalovéni - vyroba kyseliny dusi¢né

15. U vyroby kyseliny dusi¢né s vysokotlakou absorpm (> 8 bar) je moZné udrZet koncentrace
NOy v netedénych odpadnich plynech pod 400 mg/ m’. Stejnych hodnot emis{ Ize dosdhnout

u stfedotlaké absorpce v kombinaci s procesem SCR nebo néjakym jinym podobné d¢innym
procesem na sniZeni emisi NOx. Modernizace je mozna.

II. TECHNOLOGIE OMEZOVANI EMIS{ NO, Z MOTOROVYCH VOZIDEL

16. Motorova vozidla uvaZovand v této piiloze jsou vozidla pouZivand k silniéni dopraveé,
zejména: osobni vozidla s benzinovymi a dieselovymi motory, lehk4 uZitkov4 vozidla a t&7k4
uzitkova vozidla. Pfesné odkazy se vztahuji v piipadé potfeby na kategorie zvldStnich vozidel
(M1, M2, M3, N1, N2, N3) definované v nafizeni EHS ¢. 13 na zaklad¢ dohody z roku 1958 o
pfijeti jednotnych podminek schvalovani a vzdjemném uzndvini schvéleni soucasti a
vybaveni motorovych vozidel.
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17. Silni¢ni doprava je hlavnim zdrojem antropogennich emisi NOx v mnoha stitech Komise
a ptispivd zhruba 40 — 80 % k celkovym ndrodnim emisim. Vozidla s benzinovymi
spalovacimi motory pfispivaji dvéma tfetinami celkovych emisi NOy ze silni¢ni dopravy.

18. Dostupné technologie na omezovani oxidi dusiku z motorovych vozidel jsou souhrnné

uvedeny v tabulce 3 a 6. Je vhodné sdruZovat technologie s odkazem na stdvajici nebo

navrhované ndrodni a mezindrodni emisn{ normy odlisné v pfisnosti kontroly. Vzhledem k

tomu, Ze soucasné regulativni testovaci cykly odraZeji pouze méstské jizdy, odhady

relativnich emisi NOy uvadéné dale berou v uvahu jizdu pfi vy$Sich rychlostech, kdy emise
 NO, mohou byt zvl45t8 vyznamné.

19. Cistky dodateénych vyrobnich nikladd riiznych technologii uvedenych v tabulce 3 a 6.
jsou spise odhady vyrobnich ndkladli neZ maloobchodni ceny.

20. Kontrola souladu vyroby a chovéni vozidla za provozu je dileZitd pii zajiStovani toho,
aby bylo potencidlu emisnich norem na sniZeni dosahovéano v praxi.

21. Technologie, které zahruji pouZivani katalyzatorti nebo jsou na ném zaloZeny, vyZaduji
bezolovnaté palivo. Volny pohyb vozidel vybavenych katalyzitory zdvisi na vSeobecné
dostupnosti bezolovnatého benzinu.

Osobni vozidia s dieselovymi a benzinovymi motory (M1)

22. V tabulce 2 jsou shrnuty &ty¥i emisni normy. Jsou pouZity v tabulce 3 k seskupeni riiznych
technologii benzinovych motorti pro vozidla podle jejich potencidlu ke sniZeni emisi NOy.

Tabulka 2

Definice emisnich norem

Norma Mezni hodnoty | Komentaf

A.ECER. 15-04 HC + NOy: 19 — 28 g/test Soucasna norma. ECE
: (Nafizeni ¢. 15, vletné série
zmén 04, podle dohody z roku
1958 uvedené v bodu 16),
rovnéZz ptijatd Evropskym
hospodaiskym spole¢enstvim
(Smé&rnice 83/351/EHS).
Mestsky  testovaci  cyklus
podle ECE R.15. Mezni
hodnoty emisi se mé&ni podle
hmotnosti vozidla.
B."Lucemburk 1985" HC + NOx: 14 - 2,0 I: 8,0 Normy uréené k zavedeni
g/test Tato norma se pouZije |béhem obdobi 1988-1993 v
pouze k seskupeni | Evropském  hospodaiském
technologii. (< 1,4 1. 15,0]spolecenstvi, jak byly
gitest; > 2,0 1: 6,5 g/test) projednidny na zaseddni Rady
: ministrd EHS v Lucemburku
roku 1985 a schvileny od

A

prosince 1987. PouZivd se
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C."Stockholm 1985"

D."Kalifornie 1989"

NOx: 0,62 g/lkm NOy: 0,76
g/km

NO,: 0,25 g/km

meéstsky  testovaci  cyklus
podle ECE R.15. Norma pro
motory o obsahu > 2 litry je
vcelku rovnocenna normé US
1983. Norma pro motory o
obsahu < 1,4 litru je doCasna,
na definitivni verzi se pracuje.
Norma pro motory o obsahu
1,4 — 2,0 litru se pouZiva na
vSechna vozidla s dieselovym
motorem o obsahu > 1,4 1,
Normy pro narodni prévni
piedpisy zaloZené na
"zékladnim dokumentu”
vypracované po  zaseddni
ministrd  Zivotniho prostredi
osmi zemi ve Stockholmu
konaném v roce 1985.
Souhlasi s normami US 1987
s témito testovacimi postupy:
US Federal Test Procedure
(1975); Highway Fuel
Economy Test Procedure.
Normy uréené k zavedeni ve
stat¢ Kalifornie ve Spojenych
stditech  americkych  pro
modely od roku 1989. US
Federal Test Procedure.

Tabulka 3

Technologie pro benzinové motory, vysledné emisni hodnoty, ndklady a spotieba paliva pro
dodrZeni drovni emisnich norem

Norma | Technologie

Kombinované

(%) (8]

Dodate¢né
sniZzeni NOy [7]|vyrobni nédklady|pohonnych hmot

Svycarskych
francich)

Index  spotieby

(1986  ve|[7]
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A. Vychozi hodnota (sou€asny [9] 100 -
béZzny zaZehovy motor s
karburatorem)
B. a)vstiikovani  paliva + 25 200 105

sekundarni vzduch [10]

b)nefizeny tficestny 55 150 103
katalyzator (+ EGR)

c)motor S chudym 60 200-600 90
spalovdnim s oxidaénim

katalyzatorem (+ EGR) [11]

C. Rizeny tticestny katalyzator 90 300-600 95
D. Rizeny t¥icestny katalyzator 92 350-600 98
(+ EGR)

23. Emisni hormy A, B, C a D zahrnujf vedle NOy také mezni hodnoty uhlovodiki (HC) a
oxidu uhelnatého (CO). Odhady relativniho sniZeni emisi téchto zneciStujicich latek
vzhledem k vychoz{ hodnoté podle ECE R. 15-04 jsou v tabulce 4. '

Tabulka 4
Odhady sniZeni emisi HC a CO z benzinovych motor osobnich vozidel pro riizné
technologie
Norma SniZzeni HC (%) SniZeni CO (%)
B. ' a) 30-40 50
b) 50-60 40-50
c) 70-90 70-90
C. 90 90
D. 90 90

24. Soudobé automobily s dieselovymi motory spliiuji pozadavky norem A, B a C na sniZeni
emisi NO,. Piisné poZadavky na emise ¢astic spole€né s pfisnymi meznimi hodnotami NOy u
" normy D maji za nasledek, Ze osobni vozidla s dieselovymi motory budou vyZadovat dalSi
vyvoj, pravdépodobné véetné elektronického fizeni palivového Cerpadla, pokroéilého systému
vstiikovani paliva, recirkulace vyfukovych plynt a lapaéti €astic. V soucasné dobg existuji
pouze experimentilni vozidla. (Viz také pozndmku a v tabulce 6.)

Ostatni lehka uZitkova vozidla (N1)

25. Metody omezovani pro osobni vozidla jsou pouZitelné, ale faktory sniZeni NOy, nékladi a
potiebné lhiity mohou byt odlisné.

T&7k4a uZitkova vozidla s benzinovymi motory (M2, M3, N2, N3)
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26. Tato tiida vozidel neni v zdpadni Evropé v§znamnd a ve vychodni Evrop¢ je na dstupu.
Urovné emisi NOx podle US 1990 a US 1991 (viz tabulka 5) by bylo moZné dosdhnout s
vynaloZenim mirnych nakladd bez vyznamnych technologickych poZadavk.

T¢zka uzitkova vozidla s dieselovymi motory (M2, M3, N2, N3)

27. V tabulce 5 jsou shrnuty tfi emisni normy. Ty jsou pouZity v tabulce 6 k seskupeni
technologii motor pro t8Zka vozidla s dieselovymi motory podle potencidlu ke sniZeni NO,.
Konfigurace vychoziho motoru se méni spolecné s trendem odklonu od motora s pfirozenym
sdnim k motordm pfepliiovanym. Tento trend mad vliv na zlepSenou vychozi hodnotu
ukazatele spotieby paliva. Srovndvaci odhady spotieby se proto neuvadéji.

Tabulka 5

Definice emisnich norem ‘

Norma Mezni hodnoty NO, (g/kWh) | Komentaf
IL.ECER. 49 18 . test 13 reZimd
IL.US-1990 8,0 pfechodny test
1M1.US-1991 6,7 prechodny test
Tabulka 6

Technologie pro t&€7k4 vozidla s dieselovymi motory, vysledné emisni hodnoty [12] a naklady
pro dodrZeni drovni emisnich norem

Norma |Technologie Kombinované Dodate¢né vyrobni
snizeni NOx (%) |ndklady [13] (1984 v
USD)
L Soucasny b&Zny dieselovy motor s -

pfimym vstiikovinim

II. {13] |Pfepliiovédni + dodatecné chlazeni + 40 115 (69 kvili NOy
zpoZdéné vstiikovani (Gpravy norme) [14]
spalovaci komory a vyfuku)

IIL [13] | Dals{ zlepSeni technologie uvedené v 50 1404 (68 kvili NO
fadku II spoletn¢ s proménlivym normé) [14]
Casovanim vstfikovdni a pouZitim ’
elektroniky

[1] Air Pollution Studies No 4 (publikace Organizace spojenych nérodi, prodejni ¢islo
E.87.1LE.36). '

[2] V soucasné dobé je obtiZné poskytnout spolehlivé a naprosto pfesné tidaje o nakladech na
technologic omezovan{ znecisténi. Pokud se tyka ddajii o nakladech uvedenych v této ptiloze,
mél by se proto spiSe neZ na celkové ndklady kldst diraz na pomér mezi ndklady na rizné
technologie.

[3] S timto typem spalovaci technologie jsou jen omezené provozni zkuSenosti.
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[4] Vykonové hodnoty se vztahuji na MW (termélni) tepelného piikonu paliva (niZ3{i tepelna
hodnota).

[5] U modernizace stavajiciho zafizeni lze uvést pouze pfibliZné hodnoty kvili mistnim
faktortim a vy33i nejistoté.

| [6] U malych zatizeni (10~-100 MW) se projevuje vySsi nejistota u viech uddvanych hodnot.

[7] Odhady kombinovaného sniZeni NOy a indexu spotfeby pohonnych hmot plati pro
evropska vozidla stfedni hmotnosti za primérnych evropskych jizdnich podminek.

[8] Dodate¢né vyrobni ndklady by mohly byt redlnéji vyjadfeny jako procento celkové ceny

vozidla. JelikoZ odhady ndkladl jsou pfednostn€ uréeny pouze pro relativni porovndni, byla
zachovana formulace pivodnich dokumenti.

[9] Faktor kombinovaného sniZeni NOy = 2,6 g/km.
[10] Zkratkou EGR se rozum{ recirkulace vyfukovych plynd.

[11] ZaloZeno pouze na udajich pro experimentdlni motory. Vyroba vozidel s motory s
chudym spalovanim prakticky neexistuje.

[12] ZhorSena kvalita dieselového paliva by nepfiznivé ovlivnila emise a mohla by ovlivnit
spotfebu paliva jak u t¢Zkych tak u lehkych uZitkovych vozidel.

[13] Je stale ve velkém méfitku nezbytné ovéfit dostupnost novych soucastek.

[14] V bilanci se projevuje sniZen{ emise ¢éstic a jiné vlivy.
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77

SDELENI

Ministerstva zahrani¢nich véci

Ministerstvo zahrani¢nich véci sdéluje, Ze dne 18. listopadu 1991 byl v Zenevé pfijat Protokol o omezeni
emisi t&kavych organickych litek nebo jejich tokd pfes hranice k Umluvé o dilkovém zneliStovini ovzdusi
presahujicim hranice stitd z roku 1979%).

S Protokolem vyslovil souhlas Parlament Ceské republiky.

Listina o p¥istupu Ceské republiky k Protokolu, podepsani prezidentem republiky dne 24. kvétna 1997, byla
uloZena u generilniho tajemnika Organizace spojenych nirodd, depozitife Protokolu, dne 1. Eervence 1997.

svs

Protokol vstoupil v platnost na zdklad€ svého &lanku 16 odst. 1 dne 29. z4# 1997 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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PROTCCOL TO THE 1979 CONVENTION ON LONG-RANGE TRANSBOUNDARY AIR POLLUTION
CONCERNING THE CONTROL OF EMISSIONS OF VOLATILE ORGANIC COMPOUNDS OR
THEIR TRANSBOUNDARY FLUXES

The Parties,

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

Concerned that present emissions of volatile organic compounds (VOCs) and
the resulting secondary photochemical oxidant products are causing damage, in
exposed parts of Europe and North America, to natural resources of vital
environmental and economic importance and, under certain exposure conditions,
have harmful effects on human nealth,

Noting that under the Protocol concerning the Control of Emissions
of Nitrogen Oxides or their Transboundary Fluxes, adopted in Sofia on
31 October 1988, there is already agreement to reduce emissions of oxides

of nitrogen,

Recognizing the contribution of VOCs and nitrogen oxides to the formation
of tropospheric ozone,

Recognizing also that VOCs, nitrogen oxides and resulting ozone are
transported across international boundaries, affecting air quality in
neighbouring States,

Aware that the mechanism of photochemical oxidant creation is such that
the reduction of emissions of VOCs is necessary in order to reduce the
incidence of photochemical oxidants,

Further aware that methane and carbon monoxide emitted by human activities
are present at background levels in the air over :he ECE region and contribute
to the formation of episodic peak ozone levels) that, in addition, their
global=-scale oxidation in the presence of nitrogen oxides contributes to the
formation of the background levels of tropospheric ozone upon which
photochemical episodes are superimposed; and that methane is expected to
become tha subject of control actions in other forums,

Recalling that the Executive Body for the Convention identified at its
sixth session the need to control emissions of VOCs or their transboundary
fluxes, as well as to control the incidence of photochemical oxidants, and the
need for Parties that had already reduced these emisaions to maintain and
review their emission standards for VOCs,

Acknowledging the measures already taken by some Parties which have had
the effec¢t of reducing their national annual emissions of nitrogan oxides and
vVoCs,

Noting that some Parties have set air quality standards and/or cbjectives
for tropospheric ozone and that standards for tropospheric ozone concentrations
have been set by the World Health Organization and other competent bodies,
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Determined to take effective action to control and reduce national annual
emigslons of VOCs or the transboundary fluxes of VOCs and the resulting
secondary photochemical oxidant products, in particular by applying
appropriate national or international emission standards to new mobile and new
stationary sources and retrofitting existing major stationary sources, and
also by limiting the content of components in products for industrial and
domastic use that have the potential to emit VOCs,

Conscious that volatile organic compounds differ greatly from each other
in tH;I;_;;;Ezlvity and in their potential toc create tropospheric ozone and
other photochemical oxidants and that, for any individual compounds, potential
may vary from time to time and from place to place depending on meteorological
and other factors, '

Recognizing that such differences and variations should be taken into
consideration if action to control and reduce emissions and transboundary
fluxes of VOCs is to be as effective as possible in minimizing the formatlon
of tropospheric ozone and other photochemical oxidants,

Taking into consideration existing scientific and technical data on
emigsions, atmospheric movements and effects on the environment of VOCs and
photochemical oxidants, as well as on control technologies,

Racagnizing that scientific and technical knowledge of these matters is
developing and that it will be necessary to take such developments into
account when reviewing the operation of the present Protocol and deciding on
- further action,

Noting that the elaboration of an approach based on critical levels is
aimed at the establishment of an effect-oriented scientific basis to be taken
into account when reviewing the operation of the present Protocel, and at
deciding on further internationally agreed measures to limit and reduce

emigsions of VOCs or the transboundary fluxes of VOCs and photochemical
oxidants,

Have agreed ag fcllows:
Article 1
DEFINITIONS
For the purposes of the present Protocol,

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

2. “EMEP" means the Co-operative 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 Conventionj
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4. "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 Pellution on Long-term Financing of the Co-operative
Programme for Monitoring and Evaluation of the Long-range Transmission of
Air Pollutants in Europe (EMEP), adopted in Geneva on 28 September 1984,

5. »rropospheric ozone management area"™ {TOMA) means an area specified in
annex I under conditions laid down in article 2, paragraph 2 (b),

6. "parties” means, unless the context otherwise requires, the Parties to
the present Protocol; .

7. "Commission" means the United Nations Economic Commission for Europe)

8. “Critical levels” means concentrations of pollutants in the atmosphere
for a specified exposure time below which direct adverse effects on receptors,
such as human beings, plants, ecosystems or materials do not occur according
to present knowledge;

9. "Volatile organic compounds”, or "VOCs", means, unless otherwise
specified, all organic compounds of anthropogenic nature, other than methane,
that are capable of producing photochemical oxidants by reactions with
nitrogen oxides in the preserce of sunlight;

10. "Major source category" means any category of sources which emit air
pollutants in the form of VOCs, including the categories described in

annexes II and III, and which contribute at least 1% of the total national
emissions of VOCs on an annual basis, as measured or calculated in the first
calendar year after the date of entry into force of the present Protocol, and
every fourth year thereafter;

1ll. "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 the present Protocol;

12. "New mobile source"” means any on-road motor vehicle which is manufactured

after the expiry of two years from the date of entry into force of the present
Protocoly

13. "Photochemical ozone creation potential" (POCP) means the potential of an
individual VOC, relative to that of other VOCs, to form ozone by reaction with
oxides of nitrogen in the presence of sunlight, as described in annex IV.

Article 2
BASIC OBLIGATIONS
1. The Parties shall control and reduce their emissions of VOCs in order
to reduce their transboundary fluxes and the fluxes of the resulting secondary

photochemical oxidant products so as to protect human health and the
environment from adverse effects.
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2. Each Party shall, in order to meet the requirements of paragraph 1 above,
control and reduce its national annual emissions of VOCs or their transboundary
fluxes in any one of the following ways to be specified upon signature:

(a) It shall, as soon as possible and as a first step, take effective
measures to reduce its national annual emissions of VOCs by at least 30% by
the year 1999, using 1988 levels as a basis or any other annual level during
the period 1984 to 1990, which it may specify upon signature of or accession
to the present Protocol; or

{b) Wwhere its annual emissions contribute to tropospheric ozone
concentrations in areas under the jurisdiction of one or more other Parties,
and such emissions originate only from areas under its jurisdiction that are
specified as TOMAs in annex I, it shall, as soon as possible and as a first
step, take effective measures to:

(1) Reduce its annual emissions of VOCs from the areas so specified
by at least 30% by the year 1999, using 1988 levels as a basis
or any other amnual level during the period 1984-1990, which it
may specify upon signature of or accession to the present
Protocoly and

(ii) Ensure that its total national annual emissions of VOCs by the
year 1999 do not exceed the 1988 levels; or

(c) Where its national annual emissions of VOCs were in 1988 lower than
500,000 tonnes and 20 kg/inhabitant and 5 tonnes/kmz, it shall, as soon as
possible and as a first step, take effective measures toc ensure at least that
at the latest by the year 1999 its national annual emiSSLOns of VOCs do not
exceed the 1988 levels.

3. {(a) Furthermore, no later than two years after the date of entry into
force of the present Protocol, each Party shall:

(i) Apply appropriate national or international emission standards
to new stationary sources based on the best available
technologies which are economically feasible, taking into
consideration annex IIj

(ii) Apply national or international measures to products that
contain solvents and promote the use of products that are low
in or do not contain VOCs, taking into consideration annex II,
including the labelling of products specifying their VOC
content;

(iii) Apply appropriate national or international emission standards
to new mobile sources based on the best available technologies
which are economically feasible, taking into consideration
annex III and
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(iv) Poster public participation in emission control programmes
through public announcements, encouraging the best use of all
modes of transportation and promoting traffic management
schemes. '

(b) Furthermore, no later than five years after the date of entry
into force of the present Protocol, in those areas in which national or
international tropospheric ozone standards are exceeded or where transboundary
fluxes originate or are expected to originate, each Party shall:

(i) Apply the best available technologies that are economically
feagible to existing stationary sources in major source
categories, taking into consideration annex II,

{ii) Apply technigues to reduce VOC emissions from petrol
distribution and motor vehicle refuelling operations, and
to reduce volatility of petrol, taking into consideration
annexes II and III.

4. In carrying out their obligations under this article, Parties are invited
to give highest priority to reduction and control of emissions of substances
with the greatest POCP, taking into consideration the information contained in
annex IV.

5. In implementing the present Protocol, and in particular any product
substitution measures, Parties shall take appropriate steps to ensure that
toxi¢ and carcinogenic VOCs, and those that harm the stratospheric ozone
1ayer, are not substituted for other VOCs. :

6. The Parties shall, as a second step, commence negotiations, no later than
six months after the date of entry into force of the present Protoccl, on
further steps to reduce national annual emissions of volatile organic
compounds or transboundary fluxes of such emissions and their resulting
secondary photochemical oxidant products, taking into account the best
available scientific and technological developments, scientifically determined
critical levels and internationally accepted target levels, the role of

nitrogen oxides in the formation of photochemical oxidants and other elements
resulting from the work programme undertaken under article 5.

7. To this end, the Parties shall cooperate in order to establish:

(a) More detailed information on the individual VOCs and thelr
POCP values;

(b) Critical levels for photochemical oxidants;
" (¢) Reductions in national annual emissions or transboundary fluxes

of VOCs and their resulting secondary photochemical oxidant products,
especially as required to achieve agreed chjectives based on critical levels;
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(d) Control strategies, such as economic instruments, to obtain overall
cost-effectiveness to achieve agreed objectivess:

(e) Measures and a timetable commencing no later than 1 January 2000 for
achieving such reductions.

8. In the course of these negotiations, the Parties shall consider whether
it would be appropriate for the purposes specified in paragraph 1 to supplement
such further steps with measures to reduce methane.

Article 3
FURTHER MEASURES

1. Measures required by the present Protocol shall not relieve Parties from
their other obligations to take measures to reduce total gaseous emissions
that may contribute significantly to climate change, to the formation of
tropospheric background ozone or to the depletion of stratospheric ozone, or
that are toxic or carcinogenic.

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

3. The Parties shall establish a mechanism for monitoring compliance with
the present Protocol. As a first step based on information provided pursuant
to article 8 or other information, any Party which has reason to believe that
another Party is acting or has acted in a manner inconsistent with its
obligations under this Protocol may inform the Executive Body to that effect
and, simultaneocusly, the Parties concerned. At the reguest of any Party, the.
matter may be taken up at the next meeting of the Executive Bedy.

Article 4
EXCHANGE OF TECHNOLOGY

1. The Parties shall, consistent with their national laws, regulations and
practices, facilitate the exchange of technology to reduce emissions of VOCs,
particularly through the promotion of:

(a) The commercial exchange of available technology;

{b) Direct industrial contacts and cooperation, including joint ventures}

(c) The exchange of information and experience;

{d) The provision of technical assistance.
2, In promoting the activities specified in paragraph 1 of this article,
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.
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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 technolcogy to reduce emissions
of VOCs.

Article 5

RESEARCH AND MONITORING TO BE UNDERTAKEN

The Parties shall give high priority to research and monitoring related’
to the development and application of methods to achieve national or
international tropospheric ozone standards and other goals to protect human
health and the environment. The Parties shall, in particular, through
national or international research programmes, in the work-plan of the
Executive Body and through other cooperative programmes within the framework
of the Convention, seek to:

(a) Identify and quantify effects of emissions of VOCs, both
anthropogenic and biogenic, and photochemical oxidants on human health, the

environment and materials)

(b) Determine the geographical distribution of sensitive areas;

{c} Develop emisslon and air gquality monitoring and model calculations
including methodologies for the calculation of emissions, taking into account,
as far as possible, the different VOC species, both anthropogenic and biogenic,
and their reactivity, to quantify the long—=range transport of VOCs, both
anthropogenic and bhiogenic, and related pollutants involved in the formation
of photochemical oxidants;

(d) Improve estimates of the performance and costs of technologies for
control of emissions of VOCs and record the development of improved and new
technologies;

{e) Develop, within the context of the approach based on critical
levels, methods to integrate scientific, technical and economic data in order
to determine appropriate rational strategies for limiting VOC emissions and
obtain overall cost—-effectiveness to achieve agreed objectives)

(f) Improve the accuracy of inventories of emissions of VOCs, both
anthropogenic and bhiogenic, and harmonize the methods of their calculation or

estimation;

(g) Improve their understanding of the chemical processes involved in
the creation of photochemical oxidants)

(h) Identify possible measures to reduce emissions of methane.
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Article 6
REVIEW PROCESS

1. The Parties shall reqularly review the present Protocol, taking into
account the best available scientific substantiation and technological
development.

2. The first review shall take place no later than one year after the date
of entry into force of the present Protocol.

Article 7
NATIONAL PROGRAMMES, POLICIES AND STRATEGIES

The Parties shall develop without undue delay national programmes,
policies and strategies to implement the obligations under the present
Protocol that shall serve as a means of controlling and reducing emissions of
VOCs or their transboundary fluxes.

hrticle B8

INFORMATION EXCHANGE AND ANNUAL REPORTING

1. The Parties shall exchange information by notifying the Executive Body

of the national programmes, policies and strategies that they develop in
accordance with article 7, and by reporting to it progress achieved under, and
any changes to, those programmes, policies and strategies. In the first year
after entry into force of this Protocol, each Party shall report on the level
of emissions of VOCs in its territory and any TOMA in its territory, by total
and, to the extent feasible, by sector of origin and by individual VOC,
according to guidelines to be specified by the Executive Body for 1988 or any
other year taken as the base year for article 2.2 and on the basis upon which
these levels have been calculated.

2. Furthermore each Party shall report annually:

{(a) On the matters specified in paragraph 1 for the previous calendar
year, and on any revision which may be necessary to the reports already made
 for earlier yearsj;

(b) On progress in applying national or international emission standards
and the control techniques required under article 2, paragraph 3)

(¢} On measures taken to facilitate the exchange of technology.

3. In addition, Parties within the geographical scope of EMEP shall report,
at intervals to be specified by the Executive Body, information on VOC
emissions by sector of origin, with a spatial resolution, to be specified by
the Executive Body, appropriate for purposes of modelling the formation and
transport of secondary photochemical oxidant products.
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4. Such information shall, as far as possible, be submitted in accordance
with a uniform reporting framework.

Article 9
CALCULATIONS

EMEP shall, utilizing appropriate models and measurements, provide to the
annual meetings of the Executive Body relevant information on the long-range
transport of ozone in Burope. In areas outside the geographical scope of
EMEP, models appropriate to the particular circumstances of Parties to the
Convention thexein shall be used.

Article 10
ANNEXES

The annexes to the present Protocol shall form an integral part of the
Protocol. Anmnex I is mandatory while annexes II, III and IV are
recommendatory.

Article 11
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 Executive Body shall discuss the proposed amendments at its
next annual meeting, provided that those proposals have been circulated by
the Executive Secretary to the Parties at least 90 days in advance.

3. Amendments to the Protocol, other than amendments to its annexes, shall
be adcpted by consensus of the Parties present at a meeting 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 thirdss of the Parties have
deposited their instruments of acceptance thereof. Amendments shall enter
into force for any Party which has accepted them after two thirds of the
Parties have deposited their instruments of acceptance of the amendment, on
the ninetieth day after the date on which that Party deposited its instrument
of acceptance of the amendments.

4. Amendments to the annexes shall be adopted by consensus of the Parties
present at a meeting of the Executive Body and shall hecome effective 30 days
after the date on which they have been communicated, in accordance with
paragraph 5 of this article.

5. Amendments under paragraphs 3 and 4 of this article shall, as soon as
possible after their adoption, be communicated by the Executive Secretary to
all Parties.
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Article 12
SETTLEMENT OF DISPUTES

If a dispute arises between two or more Parties as to the interpretation
or application of the present Protoccl, they shall seek a solution by
negotiation oxr by any other method of dispute settlement acceptable to the
parties to the dispute.

Article 13
SIGNATURE

1. The present Protocol shall be cpen for signature at Geneva

from 18 November 1991 until 22 November 1991 inclusive, then at the
United Nations Headquarters in New York until 22 May 1992, by the

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 corganizations, constituted by sovereign States members of the
Commission, which have competence in respect of the negotiation, conclusion
and application of international agreements in matters covered by the
Protocol, provided that the States and organizations concerned are Parties
to the Convention.

2. In matters within their competence, such regional economic integration
organizations shall, on their own behalf, exercise the rights and fulfil the
responsibilities which the 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 14
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 22 May 1992 by
the States and organizations referred to in article 13, paragraph 1.

Article 15
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 16

ENTRY INTO FORCE

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

2. For each State and organization referred to in article 13, 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 17
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 18
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 Geneva this eighteenth day of November one thousand nine hundred
and ninety-one.
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ANNEX I

DESIGNATED TROPOSPHERIC OZONE MANAGEMENT AREAS (TOMAs)

The following TOMAs are specified for the purposes of this Protocol:

Canada
TOMA No. 1l: The Lower Fraser Valley in the Province of British Columbia.

This is a 16,800-km? area in the southwestern corner of the Province of
British Columbia averaging 80 km in width and extending 200 km up the Fraser
River Valley from the mouth of the river in the Strait of Georgia to
Boothroyd, British Columbia. Its southern boundary is the Canada/

United States international boundary and it includes the Greater Vancouver
Regional District.

TOMA No. 23 The Windsor—-Quebec Corridor in the Provinces of Ontario and
Quebec. :

This is a 157,000—km2 area consisting of a strip of land 1,100 km long
and averaging 140 km in width stretching from the City of Windsor (adjacent to
Detroit in the United States) in the Province of Ontario to Quebec City in the
Province of Quebec. The Windsor-Quebec Corridor TOMA is located along the
north shore of the Great Lakes and the St. Lawrence River in Ontario and
straddles the St. Lawrence River from the Ontario-Quebec border to Quebec City
in Quebec. . It includes the urban centres of Windsor, London, Hamilton,
Toronto, Ottawa, Montreal, Trois-Riviéres and Quebec City.

Norway
The total Norwegian mainland as well as the exclusive economic zone south

of 62°N latitude in the region of the Economi: Commission for Europe (ECE),
covering an area of 466,000 km2.
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ANNEX II

CONTROL MEASURES FOR EMISSIONS OF VOLATILE ORGANIC COMPOUNDS (VOCs)
FROM STATIONARY SOURCES

INTRODUCTION

1. The aim of this annex is to provide the Parties to the Convention with
guidance in identifying best available technologies to enable them to meet the
obligations of the Protocol.

2. Information regarding emission performance and costs is based on official
documentation of the Executive Body and its subgidiary bodies, in particular
documents received and reviewed by the Task Force on Emissions of VOCs from
Stationary Sources. Unless otherwise indicated, the techniques listed are
congidered to be well established on the basis of operational experience.

3. Experience with new products and new plants incorporating low-emission
techniques, as well as with the retrofitting of existing plants, is
continuously growing; the regular elaboration and amendment of the annex will
therefore be necessary. Best available technologies identified for new plants
can be applied to existing plants after an adequate transition period.

4. The annex lists a number of measures spanning a range of costs and
efficiencies. The choice of measures for any particular case will depend
on a number of factors, including economic circumstances, technologxcal
infrastructure and any existing VOC control implemented.

5. This annex does not, in general, take into account the specific species
of VOC emitted by the different sources, but deals with best available
technologies for VOC reduction. When measures are planned for some sources,
it is worthwhile to consider giving priority to those activities which emit
reactive rather than non-reactive VOCs (e.g. in the solvent-using sector).
However, when such compound-specific measures are designed, other effects on
the environment (e.g. global climate change) and on human health should also
be taken into account.

I. MAJOR SOURCES OF VOC EMISSIONS FROM STATIONARY SOURCES

6, The major sources of anthropogenic non—methane VOC emissions from
stationary sources are the following: :

(a) Use of solvents;
(b) Petroleum industry including petroleum-product handling;
(c) Organic chemical industry;

{d) Small~scale combustion sources (e.g. domestic heating and small
industrial boilers);

(e) Food industry)
(f) Iron and steel industry)
(g) Handling and treatment of wasteu;

(h) Agriculture.
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7. The order of the list reflects the general importance of the sources
subject to the uncertainties of emission inventories. The distribution of VOC
emissions according to different sources depends greatly on the fields of
activity within the territory of any particular Party,

II. GENERAL OPTIONS FOR VOC-EMISSION REDUCTION

8. There are several possibilities for the control or prevention of VOC
emissions. Measures for the reduction of VOC emissions focus on products
and/or process modifications (including maintenance and operational control)
and on the retrofitting of existing plants. The following list gives a
general outline of measures available, which may be implemented either singly
or in combination:

(a) Substitution of VOCs; e.g. the use of water-based degreasing baths,
and paints, inks, glues or adhesives which are low in or do not contain VOCs)

(b) Reduction by best management practices such as good housekeeping,
préeventive maintenance programmes, or by changes in processes such as closed
systems during utilization, storage and distribution of low=-boiling organic
liquids

(c) Recycling and/or recovery of efficiently collected VOCs by control
technigues such as adsorption, absorption, condensation and membrane
processes; ideally, organic compounds can be reused on-site) :

{(d) Destruction of efficiently collected VOCs by control techniques such
as thermal or catalytic incineration or biological treatment.

9. The mohitorinq of abatement procedures is necessary to ensure that
appropriate control measures and practices are properly implemented for an
effective reduction of VOC emissions. Monitoring of abatement procedures will
include:

(a) The development‘of an inventory of those VOC-emission reduction
measures, identified above, that have already been implemented;

(b) The characterization and quantification of VOC emissions from
relevant sources by instrumental or other techniques,;

(c) Periodic auditing of abatement measures implemented to ensure their
continued efficient operation;

(d) Regularly scheduled reporting on (a), (b) and (c¢), using harmonized
procedures, to regulatory authorities)

(e) Comparison, with the objectives of the Protocol, of VOC-emission
reductions achieved in practice. '

10. The investment/cost figures have been collected from various sources.
On account of the many influencing factors, investment/cost figures are
highly case=-specific. If the unit "cost per tonne of VOC abated" is used for
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coat-efficient strategy considerations, it must be borme in mind that such
specific figures are highly dependent on factors such as plant capacity,
removal efficiency and raw gas VOC concentration, type of technology, and the
choice of new installations as opposed to retrofitting. Illustrative cost
figures should also be based on process—-specific parameters, e.g. mg/m2
treated (paints), kg/m3 product or kg/unit.

1l. Cost-efficient strategy considerations should be based on total costs
per year (including capital and operational costs). VOC-emission reduction
costs should also be considered within the framework of the overall process
economics, e.g. the impact of control measures and costs on the costs of
production.

III. CONTROL TECHNIQUES

12. The major categories of available control techniques for VOC abatement
are summarized in table 1. Those techniques chosen for inclusion in the table
have been successfully applied commercially and are now well established. For
the most part, they have been applied generally across sectors.

13. Sector-specific techniques, including the limitation of the solvent
content of products, are given in sections IV and V.

1l4. Care should be taken to ensure that the implementation of these control
techniques does not create other environmental problems. If incineration has
to be used, it should be combined with energy recovery, where appropriate.

15. Using such techniques, concentrations of below 150 mg/m3 (as total
carbon, standard conditions)} can usually be achieved in exhaust air flows.
In most cases, emission values of 10-50 mg/m3 can be achieved.

16. Another common procedure for destroying non-halogenated VOCs is to use
VOC~laden gas streams as secondary air or fuel in existing energy-conversion
units. However, this usually requires site-gpecific process modifications and
therefore it too is excluded from the following table.

17. Data on efficiency are derived from operational experience and are
considered to reflect the capabilities of current installations.

18. Cost data are more subject to uncertainty due to interpretation of costs,
accountancy practices and site-specific conditions. Therefore the data
provided are case~specific., They cover the cost ranges for the different
techniques. The costs do, however, accurately reflect the relationships
between the costs of the different techniques. Differences in costs between.
new and retrofit applications may in some cases be significant but do not
differ sufficiently to change the order in table 1.

19. The choice of a control technique will depend on parameters such as the
concentration of VOCs in the raw gas, gas volume flow, the type of VOCs, and
others. Therefore, some overlap in the fields of application may occury in
that case, the most appropriate technique must be selected according to
case~gpecific conditions. ‘
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IV. SECTORS

20. 1In this section, each VOC-emitting sector is characterized by a table
containing the main emission sources, control measures including the best
available technologies, their specific reduction efficiency and the related
costs.

2l. An estimate is also provided of the overall potential within each sector.
for reducing its VOC emissions. The maximum reduction potential refers to
situations in which only a low level of contreol is in place.

22. Process-specific reduction efficiencles should not be confused with the
figures given for the reduction potential of each sector. The former are
technical feasibilities, while the latter take into account the likely
penetration and other factors affecting each sector. The process-specific
‘efficiencies are given only qualitatively, as follows:

I =>95% II = 80-95%) 1III = < 80%

23. Costs depend on capacity, site-specific factors, accountancy practices
and other factors. Consequently, costs may vary greatly) therefore, only
qualitative information (medium, low, high) is provided, referring to
comparisons of costs of different technologies mentioned for specific
applications.

A. Industrial use of solvents

24. The industrial use of solvents is in many countries the biggest
contributor to VOC emissions from stationary sources. Main sectors and
control measures, including best available technologies and reduction
efficiencies, are listed in table 2, and the best available technology is
specified for each sector. There may be differences between small and large
or new and old plants. For this reason, the estimated overall reduction
potential quoted is below the values implied in table 2. The estimated
overall reduction potential for this sector is up to 60%. A further step to
reduce episodic ozone formation potential can include the reformulation of the
remaining solvents.

25. With respect to .the industrial use of sclvents, three approaches can

in principle be used: a product~oriented approach which, for instance,

leads to a reformulation of the product (paint, degreasing products, etc.);
process—oriented changes; and add-on control technologies. For some
industrial uses of solvents only a product-~oriented approach is available (in
the case of painting constructions, painting buildings, the industrial use of
cleaning products, etc.). In all other cases, the product-oriented approach
‘deserves priority, inter alia, because of the positive spin=-off effacts on the
solvent emission of the manufacturing industry. Furthermore, the
environmental impact of emissions can be reduced by combining best available
technology with product reformulation to replace solvents by less harmful
alternatives. According to a combined approach of this kind, the maximum
emission reduction potential of up to 60% could lead to an improvement in
environmental performance that is significantly higher.



Castka 37

Sbirka mezinirodnich smluv & 77 / 2010

Strana 2773

'TABLE 2. VOC-EMISSION CONTROL MEASURES,

AND COSTS FOR THE SOLVENT-USING SECTOR

REDUCTION EFFICIENCY

Source of emission

Emission control measures

Reduction Abatement costs

"efficiency and savings

Industrial surface
coating

Paper surface
coating

Car manufacturing

Commercial painting

Printing

Metal degreasing

Dry-cleaning

Flat wood panelling

Conversion to:
~ powder paints
- low in/not containing VOCs
- high solids
Incinerations - thermal

- catalytic
Activated carbon adsorption

Incinerator
Radiation cure/waterborne inks

Conversion to:

- powder paints

- water-based systems

- high solid ceoating

Activated carbon adsorption
Incineration with heat recovery
- thermal

- catalytic

Low in/not containing VOCs
Low in/not containing VOCs

Low-solvent/water—based inks
Letterpress: radiation cure
Activated carbon adsorption
Absorption

Incineration

- thermal

- catalytic

Biofiltration including buffer
filter

Change=over to systems low
in/not containing VOCs
Closed machines

Activated carbon adsorption
Cover, chilled freeboards

' Recovery dryers and good house-

keeping (closed cycles)
Condensation
Activated carbon adsorption

Coatings low in/not
containing VOCs

~ III
ITI
~ II
- II
- II

o N M
]

L]
i

II
III

-
i

I -1IIX

1 -1II

II
IIX

IT - III

11
II

/

Savings

Low costs

Savings )
Medium to high costs
Medium costs

Medium costs

Medium costs
Low costs

'Low costs

Low costs

Medium costs
Medium costs

"Medium costs

Low costs
High costs

Medium costs

Low to high costs
Low costs

Low to medium costs
Low costs

Low costs

Low costs

——— —



Strana 2774 Sbirka mezinirodnich smluv & 77 / 2010 Castka 37

26. There is rapid ongoing development towards low-solvent or solvent-free
paints, which are among the most cost-effective solutions. For many plants, a
combination of low-solvent and adsorption/incineration techniques are chosen,
VoC-emission control for large~scale, industrial painting (e.g. of cars,
domestic appliances) could be implemented relatively guickly. Emissions

have been reduced as far as 60 g/m2 in several countries. The technical
possibility of reducing emissions from new plants to below 20 g/m2 has been
recognized by several countries.

27. For the degreasing of metal surfaces, alternative solutions are
water-based treatment or closed machines with activated carbon for recovery,
with low emissions.

28, For the different printing techniques, several methods to reduce VOC
emissions are employed. These mainly involve the changing of inks, changes
within the printing process using other printing methods, and gas cleaning
techniques. Waterborne ink instead of solvent-based ink is used for
flexographic printing on paper and is under development for printing on
plastic. Waterborne inks for screen and rotogravure printing are available
for some applications. The use of electron beam cured ink in offset
eliminates VOCs and is used in the package printing industry. For some
printing methods, UV-cured inks are available. Best available technology for
publication rotogravure is the gas cleaning technigque using carbon adsorbers.
In packaging, the rotogravure recovery of soclvent by adsorption (zeolites,
active carbon) is practised, but incineration and absorption are also used.
For heatset, the weboffset thermal or catalytic incineration of exhaust gases
is used. Thé incineration equipment often includes a unit for heat recovery.

29, PFor dry-cleaning, the best available technology consists of closed
machines and treatment of the exhaust ventilation air by activated carbon
filters.

B. - Petroleum industry

30. The petroleum industry is one of the major contributors to VOC emissions
from stationary sources. Emissions are from both refineries and distribution
{including transportation and filling-stations). The following comments refer
to table 3y the measures mentioned also include best available technology.

31. Refinery process emissions arise from fuel combustion, flaring of
hydrocarbons, vacuum-system discharges and fugitive emissions from process
units, such as flanges and connectors, opened lines and sampling systems. ‘
Other major VOC emissions within refineries and related activities result from
storage, waste-water treatment processes, loading/discharging facilities such
as harbours, truck- and railway-racks, pipeline terminals, and periodic
operations such as shut-downs, servicing and start-ups (process-unit
turnarocunds). ' : :

32. Process-unit turnaround emissions may be controlled by venting vessel
vapours to vapour recovery systems or controlled flaring.

33. Vacuum-system discharges may be controlled by condensation or by piping
to boilers or heaters.
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TABLE 3. VOC-EMISSION CONTROL MEASURES, REDUCTION EFFICIENCY
AND COSTS FOR THE PETROLEUM INDUSTRY

Source of emiséion Emission control measures Reduction Abatement costs
efficiency and savings

Petroleum fefineries

~ Fugitive emissions Regular inspection and III Medium costs
maintenance
- Process-unit Flares/process furnace I not available
turnarounds vapour recovery
- Waste-water separator Floating cover II Medium costs/
savings
- Vacuum process system Surface contact condensors I

Non=-condensable VOCs piped
to heaters or furnaces

~ Incineration of sludge Thermal incineration 1

Storage of crude oil
and products

~ Petrol Internal floating roofs I - 11 Savings
with secondary seals .
Floating roof tanks with II Savings

secondary seals

- Crude oil Floating roof tanks with II Savings
secondary seals

- Petrol marketing Vapour recovery unit I -1I Savings
terminals (loading and '
unloading of trucks,
barges and trains)

- Petrol sarvice stations Vapour balance on tank trucks I -1 Low costs/
(Stage I) savings
Vapour balance during refuelling I {- II**) Medium costs*
(refuelling nozzles) (Stage II)

* Depending on capacity (station size), retrofitting or new sgervice stations.

bkl Wiil increase with increasing penetration of standardization of vehicle
filling pipes.
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34. Fugitive emissions from process equipment in gas/vapour or light liquid
service (e.g. automatic control valves, manual valves, pressure relief
devices, sampling systems, pumps, compressors, flanges and connectors) can be
reduced or prevented by regularly performing leak detection, repair programmes
and preventive maintenance. Egquipment with substantial leaks (e.g. valves,
gaskets, seals, pumps, etc.) can be replaced by equipment that is more
leakproof. For example, manual and automatic control valves can be changed
for corresponding valves with bellow gaskets. Pumps in gas/vapour and light
liquid service can be fitted with dual mechanical seals with controlled
degassing vents. Compressors can be equipped with seals with a barrier fluid
system that prevents leakage of the process fluid to the atmosphere, and
leakage from compressora seals directed to the flares.

35. Pressure relief valves for media that may contain VOCs can be connected
to a gas~collecting system and the gases collected burnt in process furnaces
or flares.

36, VOC emissions from the storage of crude oil and products can be reduced
by equipping fixed-roof tanks with internal floating rcofs or by equipping
floating-roof tanks with secondary seals.

37. VOC emissions from the storage of petrol and other light liquid
components can be reduced by several means. Fixed-rcof tanks can be equipped
with internal floating roofs with primary and secondary seals or connected to
a closed vent system and an effective control device, e.g. vapour recovery,
flaring or combustion in process heaters. External floating-roof tanks with
primary seals can be equipped with secondary seals, and/or supplemented with
tight, fixed roofs, with pressure relief valves which can be connected to the
flare.

38, VOC emissions in connection with waste~water handling and treatment can
be reduced by several means. Water-seal controls can be installed, as can
junction boxes, egquipped with tight-fitting covers, in drain systems. Sewer
lines can be covered. Alternatively, the drain system can be completely
closed to the atmosphere. Oil-water separators, including separation tanks,
skimmers, weirs, grit chambers, sludge hoppers and slop-oil facilities, can be
equipped with fixed roofs and closed vent systems that direct vapours to a
control device, designed either for the recovery or destruction of the VOC
vapours. Alternatively, oil-water separators can be equipped with floating
roofs with primary and secondary seals. The effective reduction of VOC
emissions from waste-water treatment plants can be achieved by draining oil
from process equipment to the glop-oil system, thus minimizing the oil~flow
into the waste-water treatment plant. The temperature of incoming water can
also be controlled in order to lower emissions to the atmosphere.
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39. The petrol storage and distribution sector has a high reduction
potential. Emission control covering the loading of petrol at the refinery
(via intermediate terminals) up to its discharge at petrol service stations

is defined as Stage I control of emissions from the refuelling of cars at
service stations is defined as Stage II (see para. 33 of annex IIl on Control
Measgures for Emissions of Veolatile Organic Compounds (VOCs) from on-road Motor
Vehicles).

40, Stage I control consists of vapour balancing and vapour collection at the
loading of petrol, and recovering the vapour in recovery units. Furthermore,
vapour collected at service stations from the discharge of petxol from trucks
can be returned and recovered in vapour recovery units.

4l. Stage II control consists of vapour balancing between the vehicle fuel
tank and the service station's underground storage tank.

42. Stage II together with Stage I is the best available technology for
reducing evaporative emissions during petrol distribution. A complementary
means of reducing VOC emissions from fuel storage and handling is to reduce
fuel volatility.

43. The overall reduction potential in the petroleum industry sector is up
to 80%. This maximum could be reached only where the current level of

emission control is low.

c. Organic chemical industry

44, The chemical industry alsc makes a considerable contribution teo

voCc emissions from stationary sources. The emissions are of different
characters with a wide range of pollutants, because of the variety of products
and production processes. Process emissions can be divided into the following
major subcategories: reactor-process emissions, air-oxidation emissions and
distillation, and other separation processes. Other significant emission
sources are from leaks, storage and product transfer (locading/unloading).

45. For new plants, process modifications and/or new processes often reduce
emissions considerably. So=called "add-on" or "end-of-pipe" techniques such
as adsorption, absorption, thermal and catalytic incineration in many cases
represent alternative or complementary techrologies. To reduce evaporation
losses from storage tanks and emissions from loading and unloading facilities,
the control measures rescommended for the petroleum industry (table 3) can be
applied. Control measures including best available technologies and their
process~related reduction efficiencies are given in table 4.

46. The feasible overall reduction potential in the organic chemical industry
is up to 70%, depending on the industry mix and the extent to which control
technologies and practices are in place.
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D. Stationary combustion

47. Optimal VOC-emission reduction from stationary combustion depends on the
efficient use of fuel at the national level (table 5). It is also important
to ensure the effective combustion of fuel by the use of good operational
procedures, efficient combustion appliances and advanced combustion-~management
systems.

48. Por small systems in particular, there is still a considerable reduction
potential, especially in the burning of solid fuels. VOC reduction in general
- is achievable by the replacement of old stoves/boilers and/or fuel-switching
to gas. The replacement of single room stoves by central heating systems
and/or the replacement of individual heating systems in general reduces
pollutionsy however, overall energy efficiency has to be taken into account.
Puel-gwitching to gas is a very effective control measure, prov;ded the
distribution system is leakproof.

49.. Por moat countries, the VOC~-reduction potential for power plants is
negligible. On account of the uncertain replacement/fuel~switch involved, no
figures can be given regarding the overall reduction potential and the related
costs.

TABLE 5. VOC-EMISSION CONTROL MEASURES FOR STATIONARY
COMBUSTION SOURCES

Source of emisgsion Emission control measures
Small-gcale combustion Energy savings, e.g. insulation
sources Regular inspection

Replacement of old furnaces
Natural gas and fuel oil
instead of solid fuels
Central heating system
District heating system

Industrial and ' Energy savings
commercial Better maintenance
sources Fuel-type modification

Change of furnace and load
Change of burning conditions

Stationary internal Catalytic converters
combustion sources Thermal reactors
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E. Food industry

50. The food industry sector covers a wide range of VOC-emitting processes
from large and small plants (table 6). The major sources of VOC emissions are:

(a)} Production of alcoholic beverages;
(b) Baking;
{c) Vegetable oil extraction using mineral oils),

{(d) Animal rendering.

Alcohol is the principal VOC from {(a) and (b). Aliphatic hydrocarbons are the
principal voC from (c).

51. Other potential sources include;
(a) Sugar industry and sugarbuse;
(b) Coffee and nut foasting;
(c) Frying (chipped potatoes, crisps, etec.);
(d} Fish meal processingj
{({e) Preparation of cooked meats, etc.

52. VOC emissions are typically odorous, of low concentration with high
volume flow and water content. For this reason, the use of biofilters has
been used as an abatement technique. Conventional techniques such as
absorption, adsorption, thermal and catalytic incineration have also been
used. The principal advantage of biofilters is their low operational cost

compared with other techniques. Nevertheless, periodic maintenance is
required.

53. It may be feasible for larger fermentation plants and bakeries to recover
alcohol by condensation.

54. Aliphatic hydrocarbon emissions from o0il extraction are minimized by
using closed cycles and good housekeeping to prevent losses from valves and
seals, etc. Different oil seeds require different volumes of mineral oil for

extraction. Olive o0il can be extracted mechanically, in which case no mineral
oil is necessary.

55. The technologically feasible overall reduction potential in the food
industry is estimated to be up to 35%.
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TABLE 6. VOC-EMISSION CONTROL MEASURES, REDUCTION EFFICIENCY AND
COSTS FOR THE FOOD INDUSTRY

Source of emission Emission control measures Reduction Abatement
efficiency costs

In general Closed cycles

Bio-oxidation . _ I Low*
Condensation and treatment I High

Adsorption/absorption
Thermal/catalytic incineration

Vegetable-oil Process-integrated measures III Low
processing Adsorption

Membrane technique

‘Incineration in process furnace

Animal rendering Biofiltration II Low*

* Owing to the fact that these processes are usually applied to gases

with low VOC concentrations, the costs per cubic metre of gas are low,
although VOC abatement per tonne is high.

F. Iron and steel industry {including ferro-alloys, casting etc.)

56. 1In the iron and steel industry, VOC emissions may be from a variety of
sources: '

{a) Processing of input materials (cokeries; aggleomeration plants:
sintering, pelletizing, briquetting) scrap~handling),

{b) Metallurgical reactors (submerged arc furnaces; electric arc
furnaces; converters, especially if using scrap: (open) cupolas; blast
furnaces),

(c) Product handling (ecastingj rehezting furnaces) and rolling mills).

57. Reducing the carbon carrier in raw materials (e.g. ‘on sintering belts)
reduces the potential of VOC emissions.

58. 1In the case of open metallurgical reactors, VCC emissions may occur
especially from contaminated scrap and under pyrolytic conditions. Special
attention has to be paid to the collection of gases from charging and tapping
operations, in order to minimize fugitive VOC emissions.

53. Special attention has to be paid to scrap which is contaminated by oil,
grease, paint, etc., and to the separation of fluff (non-metallic parts) from
metallic scrap.
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60. The processing of products usually entails fugitive emissions. 1In the
case of casting, emissions of pyrolysis gases occur, chiefly from organically
bonded sands. These emissions can be reduced by choosing low-emission bonding
resins and/or minimizing the quantity of binders. Biofilters have been tested
on such flue gases. Oil mist in the air from rolling mills can be reduced to
low levels by filtration.

6l. Coking plants are an important VOC emission source. Emissions arise
from: coke oven gas leakage, the loss of VOCs normally diverted to an
associated distillation plant, and from the combustion of coke oven gas and
other fuel. VOC emissions are reduced mainly by the following measures:
improved sealing between oven doors and frames and between charging holes and
coverssy maintaining suction from ovens even during charging; dry quenching
either by direct cooling with inert gases or by indirect cooling with water;
pushing directly into the dry quenching unit, and efficient hooding during
pushing operations.

G. Handling and treatment of waste

62. Concerning municipal solid waste control, the primary objectives are to
reduce the amount of waste produced and to reduce the amount to be treated.
In addition, the waste treatment should be optimized from an environmental
point of view.

63. If landfill processes are used, VOC-emission control measures for the
treatment of municipal waste should be linked to an efficient collection of
the gases (mostly methane).

64. These emissions can be destroyed (incineration). Another aption is

the purification of the gas (bio-oxidation, absorption, activated carbon,
adsorption) leading to use of the gas for energy production,

65. The landfill of industrial waste containing VOCs leads to VOC emissions.
This point has to be taken into account in the definition of waste-management
policies.

66. The overall reduction potential is estimated to be 30%, though this
figure includes methane.

H. Agriculture

67. The principal sources of VOC emissions from agriculture are:
(a) Burning of agricultural waste, particularly straw and stubble;
(b} Use of organic solvents.in pesticide formulations)
(c) Anaerobic degradation_of animal feeds and wastes.

68. VOC emissions are reduced by:

{(a) Controlled disposal of straw as opposed to the common practice of
open~-field burning;
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(b) Minimal use of pesticides with high organic solvent contents, and/or
the use of emulsions and water—based formulations)

(¢) Composting of waste, combining manure with straw, etc)

(d) Abatement of exhaust gases from animal houses, manure drying
plant, etc., by use of biofilters, adsorption, etc.

69, In addition, alterations of feed reduce emissions of gas from animals,
and the recovery of gases for use as fuel is a possibility.

70. It is not currently possible to estimate the reduction potential of
VOC emissions from agriculture.

V. PRODUCTS

71. In circumstances in which abatement by control techniques is not
appropriate, the sole means of reducing VOC emissions is by altering the
composition of products used. The main sectors and products concerned are:
adhesives used in households, light industry, shops and offices) paints for
use in households; household cleaning and personal care productsy office
products such as correcting fluids and car maintenance products. In any
other situation in which products like those mentioned above are used

(e.g. painting, light industry), alterations in product composition are highly
preferable.

72. Measures aimed at reducing VOC emissions fiom such products are:
{a) Product substitution,
{b) Product reformulation;

{c) Altering the packaging of products, especially for reformulated
products. :

73. Instruments designed to influence market choice include:

(a) Labelling to ensure that consumers are well informed of the
VOC content)

(b) Active encouragement of low-VOC-content products (e.g. the
"Blue Angel" scheme);

(c) Fiscal incentives linked to VOC content.

74. The efficiency of these measures depends on the VOC content of the
products involved and the availability and acceptability of alternatives.
Reformulation should be checked to ensure that products do not create problems
elsewhere (e.g. increased emissions of chlorofluorocarbons (CFCs).
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75. VOC-containing products are used for industrial as well as domestic
purposes. In either case the use of low-solvent alternatives may entail

changes in application equipment and in work practices.
76. Paints commonly used for industrial and domestiC‘purposés have an average
solvent content of about 25 to 60%. For most applications, low=~solvent or
solvent-free alternatives are available or under development:
(a) Paint for use in the light industry:
Powder paint = 0% VOC content in product

Waterborne paint = 10% VOC content in product

Low-solvent paint 15% VOC content in product

(b)Y Paint for domestic use:

Waterborne paint = 10% VOC content in product
Low-solvent paint = 15% VOC content in product

Switching over to alternative paints is expected to result in an overall
VOC-emission reduction of about 45 to 60%.

77. Most adhesive products are used in industry, while domestic uses account
for less than 10%. About 25% of the adhesives in use contain VOC solvents.
For these adhesives, the solvent content varies widely and may constitute half
.the weight of the product. For several application areas, low-solvent/
solvent-free alternatives are available. This source category therefore
offers a high reduction potential.

78. Ink is mainly used for industrial printing processes, with solvent
contents differing widely, up to 95%. For most printing processes,
low=-solvent inks are available or under development in particular for
printing on paper (see para. 28).
79. About 40 to 60% of VOC emissions from consumer products (including office
products and those used in car maintenance) are from aerosols. There are
three basic ways of reducing VOC emissions from consumer productss

(a) Substitution of propellants and the use of mechanical pumps)

{b) Reformulation;

(¢c) Change of packaging.

80. The potential reduction of VOC emissions from consumer products is
estimated to be 50%. ’
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ANNEX III

CONTROL MEASURES FOR EMISSIONS OF VOLATILE ORGANIC COMPOUNDS (VOCs)
FROM ON=-ROAD MOTOR VEHICLES

INTRODUCTION

1. This annex is based on information on emission control performance and
costs contained in official documentation of the Executive Body and its
subsidiary bodies; in the report on Volatile Organic Compounds from On-road
Vehicles:s Sources and Control Options, prepared for the Working Group on
Volatile Organic Compounds; in documentation of the Inland Transport Committee
of the Economic Commission for Europe (ECE) and its subsidiary bodies (in
particular, documents TRANS/SC1/WP.29/R.242, 486 and 506); and on
supplementary information provided by governmentally designated experts.

2. The regular elaboration and amendment of this annex will be necessary in
the light of continuously expanding experience with new vehicles incorporating
low-emission technology and the development of alternative fuels, as well as
with retrofitting and other strategies for existing vehicles. The annex
cannot be an exhaustive statement of technical options; its aim is to provide
guidance to Parties in identifying economically feasible technologies for
fulfilling their obligations under the Protocol. Until other data become
available, this annex concentrates on on-road vehicles only.

I. MAJOR SOURCES OF VOC EMISSIONS FROM MOTOR VEHICLES

3. Sources of VOC emissions from motor vehicles have been divided intos
{a) tailpipe emissions; (b) evaporative and refuelling emissions; and
(c) crankcase emissions.

4. Road transport (excluding petrol distribution) is a major source of
anthropogenic VOC emissions in most ECE countries and contributes between
.30 and 45% of total man-made VOC emissions in the ECE region as a whole. By
far the largest source of road transport VOC emissions is the petrol-fuelled
vehicle which accounts for 90% of total traffic emissions of VOCs (of which
30 to 50% are evaporative emissions). . Evaporative and refuelling emissions
result primarily from petrol use, and are considered very low in the case of
diesel fuels.

II. GENERAL ASPECTS OF CONTROL TECHNOLOGIES FOR
VOC EMISSIONS FROM ON-ROAD MOTOR VEHICLES

5. The motor vehicles considered in this annex are passenger cars,
light-duty trucks, on-road heavy-duty vehicles, motor cycles and mopeds.

6. While this annex deals with both new and in-use vehicles, it is primarily
focused on VOC-emission control for new vehicle types.

7. This annex also provides guidance on the influence of changes in petrol
properties on evaporative VOC emissions. Fuel substitution (e.q. natural gas,
liquefied petroleum gas (LPG), methanol) can also provide VOC~emission
reductions but this is not considered in this annex.
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8. Cost figures for the various technologies given are manufacturing cost
estimates rather than retail prices.

9. It is important to ensure that vehicle designs are capable of meeting
emission standards in service. This can be done through ensuring conformity
of production, full useful-life durability, warranty of emission-control
components, and recall of defective vehicles, For in-use vehicles, continued
emission-control performance can also be ensured by an effective inspection
and maintenance programme, and measures against tampering and misfuelling.

10. Emissions from in-use vehicles can be reduced through programmes such as
fuel volatility controls, economic incentives to encourage the accelerated
introduction of desirable technology, low~level oxygenated fuel blends, and
retrofitting. Fuel volatility control is the single most effective measure
that can be taken to reduce VOC emissions from in-use motor vehicles.

1ll. Technologies that incorporate catalytic converters require the use of
unleaded fuel. Unleaded petrol should therefore be generally available.

12. Measures to reduce VOC and other emissions by the management of urban and
long—-distance traffic, though not elaborated in this annex, are important as
an efficient additional approach to reducing VOC emissions. Key measures for
traffic management aim at improving the modal split through tactical,
structural, financial and restrictive elements.

13. VOC emissions from uncontrolled motor vehicles contain significant levels
of toxic compounds, some of which are known carcinogens. The application of
VOC reduction technologies (tailpipe, evaporative, refuelling and crankcase)
reduces these toxic emissions in generally the same proportion as the VOC
reductions achieved. The level of toxic emissions can also be reduced by
medifying certain fuel parameters (e.g., reducing benzene levels in petrol).

III. CONTROL TECHNOLOGIES FOR TAILPIPE EMISSIONS

{a) Petrol-fuelled passenger cars and light=duty trucks

14. The main technologies for controlling VOC emissions are listed in table 1.

15. The basis for comparison in table 1 is technology option B, representing
non~catalytic technology designed in response to the requirements of

the United States for 1973/1974 or of ECE regulation 15-04 pursuant to

the 1958 Agreement concerning the Adoption of Uniform Conditions of Approval
and Reciprocal Recognition of Approval for Motor Vehicles Equipment and
Parts. The table also presents achievable emission levels for open- and
closed~loop catalytic control as well as their cost implications.

16. The “uncontrolled” level (A) in table 1 refers to the 1970 situation in -
the ECE region, but may still prevail in certain areas.

17. The emission level in table 1 reflects emissions measured using standard
test procedures. Emissions from vehicles on the rocad may differ significantly
hecause of the effect, inter alia, of ambient temperature, operating
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conditions, fuel properties, and maintenance. However, the reduction
potential indicated in table 1 is considered representative of reductions
achievable in use.

18. The best currently available technoleogy is option D. This technology
achieves large reductions of VOC, CO and NO, emissions.

19. 1In response to regulatory programmes for further VOC emission reductions
{(e.g. in Canada and the United States}, advanced closed-locp three-way
catalytic converters are being developed (option E). These improvements will
focus on more powerful engine-management controls, improved catalysts,
on-board diagnostic systems (OBD) and other advances. These systems will
become best available techneology by the mid-1990s.

20, A special category are two=-stroke engine cars which are used in parts

of Europe; these cars currently have very high VOC emissions. Hydrocarbon
emissions from two-stroke engines are typically between 45.0 and 75.0 grams
per test, according to the European driving cycle. Attempts are under way to
apply engine modifications and catalytic after-treatment to this type of
engine. Data are needed on the reduction potentials and durability. of these
solutions. Furthermore, different two-stroke engine designs are currently
being developed that have the potential for lower emissions.

TABLE 1. TAILPIPE EMISSION CONTROL TECHNOLOGIES FOR PETROL-FUELLED
PASSENGER CARS AND LIGHT-DUTY TRUCKS

Technoclogy option Emission level (%) Cost*
4-stroke 2-stroke ($Us)
A. Uncontrolled situation 400 900 - o
B. Enqine modificatiens 100 - e

(engine design, carburetion and (1.8 g/km)
ignition systems, air injection)

C. Open-loop catalyst 50 - 150-200

D. Closed-lcop three-way catalyst 10-30 - 250-450%**

E. Advanced closed-loop three=way . 6 - 350=-500%%**
catalyst

* Additional production-cost estimates per vehicle, relative to
technology option B.

** Costs for engine modifications from options A to B are estimated at
$US 40-100.

*** Under technology options D and E, CO and NO, emissions are also
substantially reduced, in addition to VOC reductions. Technology options B
and C can also result in some CO and/or NO, control. '
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{b) Diesel-fuelled passenger cars and trucks

21. Diesel-fuelled passenger cars and light-duty trucks have very low VOC
emissions, generally lower than those resulting from closed-loop catalytic
control on petrol-fuelled cars. However, their emissions of particulates and
NO, are higher.

22. No ECE country currently has rigorous tailpipe VOC control programmes
for heavy-duty diesel=-fuelled vehicles, because of their generally low VOC
emisgion rates. However, many countries have diesel particulate control
programmes, and the technology that is employed to control particulates
‘(e.g., combustion chamber and injection system improvements) has the net
end result of lowering VOC emissions as well. :

23. Tailpipe VOC emigsion rates from heavy-duty diesel~fuelled vehicles are
expected to be reduced by two thirds as the result of a vigorous particulate
control programme.

24. VOC species emitted from diesel-fuelled engines are different from those
emitted by petrol-fuelled engines.

{¢) Motor cycles and mopeds

25. VOC emission control technologies for motor cycles are summarized in
table 2. Current ECE regulations (R.40) can normally be met without requiring
reduction technologies. The future standards of Austria and Switzerland may
require oxidizing catalytic converters for two=stroke engines in particular.

26. For two=-stroke mopeds with small oxidizing catalytic converters, a
VOC-emission reduction of 90% is achievable, at additional production costs of
$US 30-50. In Austria and Switzerland, standards requiring this technology
are already in force. '

TABLE 2. TAILPIPE EMISSION CONTROL TECHNOLOGIES
AND PERFORMAMNCE FOR MOTOR CYCLES

Technology option Emigsion level (%) Cost ($US)*
2-gtroke 4-stroke
A. Uncontrolled 400 100 -
‘ (9.6 g/km) (2 g/km)
B. Best non=catalyst 200 60 -
. C. Oxidizing catalytic
converter,
secondary air 30-50 20 50
D. Closed-loop three-way not
catalytic converter applicable 10** 350

* Additional production-cost estimates per vehicle,

** Expected to be available by 1991 for a few specific motor cycle types
(prototypes already constructed and tested).
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IV. CONTROL TECHENOLOGIES FOR EVAPORATIVE AND REFUELLING EMISSIONS

27. Evaporative emissions consist of fuel vapour emitted from the engine and
fuel system. They are divided into: (a) diurnal emissions, which result from
-the "breathing" of the fuel tank as it is heated and cooled over the course of
a dayj (b) hot-soak emissions produced by the heat from the engine after it is
shut down; (c) running losses from the fuel system while the vehicle is in
operationy and (d) resting losses such as from open-bottom canisters (where
used) and from some plastic fuel-system materials which are reportedly subject
to permeation losses, in which petrol slowly diffuses through the material.

28. The control technology typically used for evaporative emissions from
petrol=~fuelled vehicles includes a charcocal canister (and associated plumbing)
and a purge system to burn the VOCs in a controlled manner in the engine.

29. Experience with existing evaporative-emission control programmes in

the United States indicates that evaporative-emission control systems have not
provided the degree of control desired, especially during severe ozone-prone
days. This is partly because the volatility of in-use petrol is much higher
than that of certification-test petrol. It is also due to an inadequate test
procedure that resulted in inadequate control technology. The United States
evaporative-emission control programme in the 1990s will emphasize .
reduced=-volatility fuels for use in summer and an improved test procedure to
encourage advanced evaporative control systems that will result in the in-use
control of the four emission sources mentioned in paragraph 27 above. For
countries with high volatility petrol, the single most cost-effective measure
to reduce VOC emissions is to reduce volatility of in-use petrol.

30. In general, effective evaporative~emission control requires the
consideration of: (a) control of petrol volatility, adjusted to climatic
conditionss and (b) an appropriate test procedure,

31. A list of control options, reduction potentials and cost estimates is
given in table 3, with option B as the best available control technology at
present. Option C will soon become best available technology and will
represent a significant improvement over option B.

32. The fuel economy benefits associated with evaporative-emission controls
are estimated at less than 2%. The benefits are due to the higher energy
density, and low Reid-vapour-pressure (RVI’) of fuel, and to the combustion
rather than venting of captured vapours.

33. 1In principle, emissions that are released during refuelling of

vehicles can be recovered by systems installed at petrol stations (Stage II)
or by systems on board of vehicles. Controls at petrol stations are a
well~established technology, while on~board systems have been demonstrated
using several prototypes. The question of in-use safety of on-board vapour
recovery systems is presently under study. It may be appropriate to develop
safety performance standards in conjunction with on=board vapour recovery
systems to assure their safe design. Stage II controls can be implemented
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more quickly since service stations in a given area can be fitted with these
controls. Stage II controls benefit all petrol-fuelled vehicles while
on~-board systems only benefit new vehicles.

34, While evaporative emissions from motor cycles and mopeds are at present
uncontrolled in the ECE region, the same general control technologies as for
petrol-fuelled cars can be applied.

TABLE 3. EVAPORATIVE-EMISSION CONTROL MEASURES AND REDUCTION
POTENTIALS FOR PETROL-FUELLED PASSENGER CARS AND
LIGHT~DUTY TRUCKS

Technology option VOC reduction Cost ($US) 2/
potential (%) 1/

A. Small canister, lenient RVP g/ <80 . 20
limits, 1980s US Test Procedure

B. Small canister, stringent RVP ‘ 80-95 20
limits, 4/ 1980s US Test Procedure

€. Advanced evaporative controls, »95. 33
‘ stringent RVP limits, 4/ '
19908 US Test Procedure-é/

1/ Relative to uncontrolled situation.
2/ Additional production-cost estimates per vehicle.

3/ Reid vapour pressure.

4/ Based on United States data, assuming an RVP limit of 62 kPa during
warm season at a cost of $US 0.0038 per litre. Taking account of the fuel
economy benefit associated with low RVP petrol, the adjusted cost estimate
is $US 0.0012 per litre.

5/ United States Test Procedure in the 1990s will be designed for
the more effective control of multiple diurnal emisgions, running losses,
operation under high ambient temperature, hot-soak conditions following
extended operation, and resting losses.
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ANNEX IV

CLASSIFICATION OF VOLATILE ORGANIC COMPOUNDS (VOCs) BASED ON
THEIR PHOTOCHEMICAL OZONE CREATION POTENTIAL (POCP)

1. This annex summarizes the information available and identifies the still
existing elements to develop in order to quide the work to be carried out. It
is based on information regarding hydrocarbons and ozone formation contained
in two notes prepared for the Working Group on Volatile Organic Compounds
{EB.AIR/WG.4/R.11 and R.13/Rev.l)s onh the results of further research carried
out, in particular in Austria, Canada, Germany, Netherlands, Sweden,

the United Kingdom, the United States of America and the EMEP Meteorological
Synthesizing Centre-West (MSC-W); and on supplementary information provided by
governmentally designated experts.

2. The final aim of the POCP approach is to provide guidance on regional and
national control policies for volatile organic compounds (VOCs), taking into
account the impact of each VOC species as well as sectoral VOC emissions in
episodic ozone formation expressed in terms of the photochemical ozone
creation potential (POCP), which is defined as the change in photochemical
ozone production due to a change in emission of that particular VOC. POCP
may be determined by photochemical model calculations or by laboratory
experiments. It serves to illustrate different aspects of episodic oxidant
formation; e.g. peak ozone or accumulated ozone production during an episocde.

3. The POCP concept is being introduced bhecause there is a large variation
between the importance of particular VOCs in the production of ozone during
epigsodes. A fundamental feature of the concept is that, in the presence of
sunlight and NOy, each VOC produces ozone in a similar way despite large
variations in the circumstances under which ozone is produced.

4. Different photochemical model calculations indicate that substantial
reduction of VOCs and NO, emissions are necessary (order of magnitude

above 50% in order to achieve significant ozone reduction). Moreover the
maximum concentrations of ozone neaxr the ground are reduced in a less than
proportional way when VOC emissions are reduced. This effect is shown 1n
principle by theoretical scenario calculation. When all species are reduced
by the same proportion, maximum ozone values (above 75 ppb hourly average) in
Europe are reduced depending on the existing ozone level by only 10-15% if the
mass of non-methane man-made VOC emissions is reduced by 50%. By contrast, if
emissions of the most important (in terms of POCP and mass values or
reactivity) non-methane man-made VOC species were reduced by 50% (by mass),
the calculated result is a 20-30% reduction of peak episodic ozone
concentration. This confirms the merits of a POCP approach to determine
priorities for VOC emission control and clearly shows that VOCs may at least
be divided into large categories, according to their importance in episodic,
ozone formation.

5. POCP values and reactivity scales have been calculated as estimates, each
based on a particular scenario (e.g. emission increases and decreases, air
mass trajectoriez) and targeted towards a particular objective (e.g. peak
ozone concentration, integrated ozone, average ozone). POCP values and
reactivity scales are dependent on chemical mechanisms. Clearly there are
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differences between the different estimates of POCPs, which in some cases can
span more than a factor of four. The POCP numbers are not constant but vary
in space and time. To give an example: the calculated POCP of ortho-xylene
in the so-called "France-Sweden" trajectory has a value of 41 on the first day
and of 97 on the fifth day of the travelling time. According to calculations
of the Meteorological Synthesizing Centre-West (MSC-W) of EMEP, the POCP of
ortho-xylene for 03 over 60 ppb, varies between 54 and 112 (5 to 95
percentiles) for the grids of the EMEP area. The variation of the POCP in
time and space is not only caused by the VOC composition of the air parcel due
to man-made emissions but is also a result of meteorological variations. The
fact is that any reactive VOC can contribute to the episodical formation of
photochemical oxidants to a higher or lower extent, depending on the
concentrations of NO, and VOC and meteorclogical parameters. Hydrocarbons
with very low reactivity, like methane, methanol, ethane and some chlorinated
hydrocarbons contribute in a negligible manner to this process. There are
also differences as a result of meteorological variations between particular
days and over Europe as a whole. DPOCP values are implicitly dependent on how
emission inventories are calculated. Currently there is no consistent method
or information available across Europe. Clearly, further work has to be done
on the POCP approach. : ‘

6. Natural isoprene emissions from deciduous trees, together with nitrogen
oxides (NO,) mainly from man-made sources, can make a significant
contribution to ozone formation in warm summer weather in areas with a large
coverage of deciduous trees.

7. In table 1, VOC specties are grouped according to their importance in

the production of episodic peak ozone concentrations. Three groups have been
selected. Importance in table 1 is expressed on the basis of VOC emission
per unit mass. Scme hydrocarbons, such as n-butane, become important because
of their mass emission although they may not appear so according to their

OH reactivity.

‘8. Tables 2 and 3 show the impacts of individual VOCs expressed as indices
relative to the impact of a single species (ethylene) which is given an index
of 100. They indicate how such indices, i.e. POCPs, may give guidance for
assessing the impact of different VOC emission reductions.

9. Table 2 shows averaged POCPs for each major source category based on a
central POCP estimate for each VOC species in each source category. Emission
inventories independently determined in the United Kingdom and Canada have
been used in this compilation and presentation. For many sources, e.g. motor
vehicles, combustion installations, and many industrial processes, mixtures of
hydrocarbons are emitted. Measures to reduce specifically the VOC compounds
identified in the POCP approach as very reactive are in most cases )
‘'unavailable. In practice, most of the possible reduction measures will
reduce emissions by mass irrespective of their POCPs.

10. Table 3 compares a number of different weighting schemes for a selected
range of VOC species.  In assigning priorities within a national VOC control
programme, a number of indices may be used to focus on particular VOCs. The
simplest but least effective approach is to focus on the relative mass
emission, or relative ambient concentration.
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TABLE 1. CLASSIFICATION OF VOCs INTO THREE GROUPS ACCORDING
TO THEIR IMPORTANCE IN EPISODIC OZONE FORMATION

More important

Alkenes

Aromatics

Alkanes > C6 alkanes except 2,3 dimethylpentane
Aldehydes All aldehydes except benzaldehyde
Biogenics Isoprene

Less important

Alkanes C3 -~ C5 alkanes and 2,3 dimethylpentane
Ketones Methyl ethyl ketone and methyl t-butyl ketone
Alcohols Ethanol .

Esters All esters except methyl acetate

Least important

Alkanes Methane and ethane
Alkynes Acetylene
Aromatics Benzene

Aldehydes Benzaldehyde
Ketones Acetone

Alcohols Methanol

Esters Methyl acetate

Chlorinated hydrocarbons Methyl chloroform,
Methylene chloride,
Trichloroethylene and tetrachloroethylene

ll. Relative weighting based on OH reactivity addresses some but by no means
all of the important aspects of the atmosphaeric reactions which generate ozone
in the presence of NO, and sunlight. The SAPRC (Statewide Air Pollution
Research Centre) weightings address the situation in California. Because of
differences in the model conditions appropriate to the Los Angeles basin and
Europe, major differences in the fates of photochemical, labile species, such
as aldehyde, result. POCPs calculated with photochemical models in

the Netherlands, United States of America, United Kingdom, Sweden and by

EMEP (MSC-W) address different aspects of the ozone problem in Europe.

12. Some of the less-reactive solvents cause other problems, e.g. they are
extremely harmful to human health, difficult to handle, persistent, can cause
negative environmental effects at other levels (e.g. in the free troposphere
or the stratosphere). In many cases the best available technology for
reducing solvent emission is the application of non-solvent using systems.
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13. Reliable VOC emission inventories are essential to the formulation of any
cost~effective VOC control policies and in particular those based on the POCP
approach. National VOC emissions should therefore be specified according to
sectors, at least following gquidelines specified by the Executive Body, and
should as far as possible be complemented by data on species and time
variations of emissions.

TABLE 2. SECTORAL POCPs OF THE VARIOUS EMISSION SECTORS AND THE
PERCENTAGE BY MASS OF VOCs IN EACH OZ0NE CREATION CLASS

Sector Sectoral POCP|Percentage mass in each
ozone creation class

Canada]United |More Less Least|{Unknown
Kingdom Important

~ Petrol-engined vehicle exhaust 63 61 76 16 7 1
Diesel vehicle exhaust 60 59 3g 19 3 39
Petrol-engined vehicle evaporation - 51 57 29 2 12
Other transport : 63 - - - - -
Stationary combustion - 54 34 24 24 18
Solvent usage 42 40 49 26 21 3
Surface coating 48 S1 - - - -
Industrial pfocess emissions 45 3z 4 41 ¢ 55
-Industrial chemicals 70 63 - - = -
Petroleum refining and distribution 54 45 55 42 -1 2
Natural gas leakage - 19 24 8 6¢ 2
Agriculture _ - 40 - - 1lac¢ -
Coal mining ‘ - 0 - - 100 -
Domestic waste landfill - 0 - - 100 -
Dry cleaning 29 - | - - - -
Wood combustion 55 - - - - -
Slash burn : 58 - - - - -

Food industry ‘ - 37 - - - -
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PREKLAD

Protokol o omezeni emisi tékavych organickych latek nebo jejich toki pres hranice k Umluvé
o dalkovém znediSovani ovzdusi pFesahujicim hranice stati z roku 1979

SMLUVNI STRANY, |
ODHODLANY providét Umluvu o dilkovém zne&istovani ovzdusi pfesahujicim hranice stati,

ZNEPOKOJENY tim, Ze souasné emise t€kavych organickych sloucenin (VOC) a vyslednych
sekundérnich fotochemickych oxidanti zpisobuji v té€ch &astech Evropy a Severni Ameriky, které jsou
jim vystaveny, §kody na pfirodnich zdrojich Zivotn& daleZitych pro Zivotni prostfedi a hospodafstvi a za
jistych expozi¢nich podminek maji $kodlivé icinky na lidské zdravi,

BEROUCE NA VEDOMI, #e v ramci Protokolu o omezovéni emisf oxidf dusiku nebo jejich tokd pres
hranice statl, pfijatém v Sofn dne 31. #{jna 1988, bylo jiZ dosaZeno dohody o sniZeni emisi oxidl
dusiku,

UZNAVAIJICE podil VOC a oxidu dusiku na vzniku troposférického ozonu,

UZNAVAIICE ROVNEZ, 7¢ VOC, oxidy dusfku a vznikajici ozon jsou transportovény pes mezistatn{
hranice, a ovliviujf tak kvalitu ovzdusi v sousednich stitech,

JSOUCE SI VEDOMY toho, %e mechanismus tvorby fotochemickych oxidantt je takovy, Ze sniZeni
emisi VOC je nezbytné ke sniZeni vyskytu fotochemickych oxidanti,

JSOUCE SI ROVNEZ VEDOMY toho, 7¢ methan a oxid uhelnaty, emitované antropogennimi
¢innostmi, jsou v ovzdu$i piitomny na pozadové urovni nad regionem EHK a piispivaji ke vzniku
epizod vysokych koncentraci ozonu; dile Ze jejich oxidace v globdlnim méiitku v pfitomnosti oxidi
dusiku pfispivé ke vzniku drovné pozad'ové koncentrace troposférického ozonu, ktery se ucastni dalSich
fotochemickych reakci; a Ze se o¢ekdvd, Ze methan se stane pfedmétem omezujicich opatfeni na jinych
forech,

PRIPOMINAJICE, Ze vykonny organ tmluvy na svém Sestém zased4ni uznal nezbytnost, omezeni
emisi VOC a jejich tokd pfes hranice, jakoZ i vyskytu fotochemickych oxidantd, a Ze je nezbytné, aby
smluvni strany, které jiZ tyto emise sniZily, zachovavaly a pfezkoumdvaly své emisni standardy pro
VOC,

BEROUCE V UVAHU opatfen jiZ pfijatd nékterymi smluvnimi stranami, které vedly ke sniZen{ jejich
narodnich roénich emisi oxidu dusiku a VOC,

BEROUCE NA VEDOMI, e nékteré smluvni strany stanovily legislativni poZadavky na kvalitu
ovzdusi nebo cile pro troposféricky ozon a Ze smérné hodnoty pro koncentrace troposférického ozonu
byly stanoveny Své&tovou zdravotnickou organizaci (WHO) a jinymi pifslu$nymi orgény,

ODHODLANY u¢inné omezovat a sniZovat ndrodni roéni emise VOC nebo toky VOC pres hranice
stath a vysledné sekunddmi fotochemické oxida¢ni produkty; zejména uplatiovinim vhodnych
narodnich ¢i mezindrodnich emisnich poZadavkd na nové mobilni a stacionarni zdroje a rekonstrukce
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stavajicich hlavnich staciondrnich zdrojii, jakoZ i omezovdnim obsahu sloZek v produktech
pouzivanych v pramyslu ¢i v doméacnosti, které mohou uvoliiovat VOC,

JSOUCE SI VEDOMY, e t&kavé organické sloudeniny se od sebe navzdjem znatng li§i svou
reaktivitou a svym potencidlem tvorby troposférického ozonu a dalSich fotochemickych oxidanti a Ze
u kaZdé jednotlivé sloufeniny se tento potencidl miZe meénit v ase a mist¢ v zdvislosti na
meteorologickych a dal$ich faktorech,

UZNAVAIJICE, %e takové rozdily a zmény by mély byt brany v tvahu, mé-li byt omezovéani a
snizovani emisi a tokd t€kavych organickych sloucenin pfes hranice statll co moZnd nejvice Gcinné pro
minimalizaci vzniku troposférického ozonu a jinych fotochemickych oxidantd,

BEROUCE V UVAHU stévajici v&decké a technické ddaje o emiéfch, proudéni v atmosféfe a ucincich
VOC a fotochemickych oxidacnich produktii na Zivotni prostfedi, jakoZ i o technologiich pro jejich
omezovani,

UZNAVAIJICE, 7e védecké a technické poznatky o téchto zaleZitostech se vyvijeji a e bude nutné
uvaZovat tento vyvoj pfi revidovani ti¢innosti tohoto protokolu a pii rozhodovani o dal§ich opatfenich,

BEROUCE NA VEDOMI, 7e podrobné vypracovéani p¥istupu zaloZeného na kritickych drovnich je za-
méfeno na vybudovéni ucinkoveé orientované védecké zdkladny , kterd by méla byt brdna v tdvahu pfi
revidovan{ G€innosti sou¢asného znéni protokolu a pfi rozhodovéni o dalSich mezin4drodné dohodnutych
opatienich na omezovani emisi VOC nebo tokit VOC a fotochemickych oxidanth pies hranice stati,

se dohodly na tomto:

Clének 1
Definice

Pro ti¢ely tohoto protokolu se:
1. ,dmluvou” rozumi Umluva o ddlkovém znedidtovan{ ovzdus{ pfesahujicim hranice statd, pfijatd v
Zeneve dne 13. listopadu 1979;

2. ,EMEP” rozumi Program spoluprice pii monitorovani a vyhodnocovani dalkového pfenosu latek
znediStujicich ovzdusi v Evropg;

3. ,,vykonnym orgdnem’ rozumi vykonny orgdn pro imluvu, zfzeny podle &l 10 odst. 1 Gmluvy;

4. ,geografickym rozsahem EMEP” rozumi oblast definovand v &l. 1 odst. 4 Protokolu k Umluvé o
dalkovém zneliStovani ovzdusi piesahujici hranice statl z roku 1979 o dlouhodobém financovani
Programu spoluprice pfi monitorovini a vyhodnocovéini ddlkového pfenosu latek zneéistujicich

ovzdusi v Evropé (EMEP), piijatém v Zenevé dne 28. z4if 1984;

5. ,.oblasti fizeni troposférického ozonu” (TOMA) rozumi oblast vymezena v piiloze IV za podminek
stanovenych v €l. 2, odst. 2 pism. b);

6. ,smluvnimi stranami”, pokud z kontextu nevyplyva jinak, rozum{ smluvni strany tohoto protokolu;

7. . Komis{” rozumi Evropska hospodaiska komise Organizace spojenych narodi;
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10.

11.

12.

13.

»Kritickou drovni” rozumi takovad koncentrace znefiStujicich latek v atmosféfe, pod niZ podle
souCasnych znalosti pfi specifikované dob& expozice nedochazi k pfimym nepiiznivym tG¢inkim na
receptory, jako jsou lidé, rostliny, ekosystémy nebo materialy;

,»t€kavymi organickymi slouceninami” nebo ,,VOC” , neni-li stanoveno jinak, rozuméji vSechny
organické slouCeniny antropogenni povahy s vyjimkou methanu, které jsou schopny za prltomnosti
slune¢niho zéfeni reakci s oxidy dusiku vytvéfet fotochemické oxidanty ;

»kategorii hlavnich zdrojii” rozumi vSechny kategorie zdrojli, které emituji latky zne&ist'ujici

ovzdusi ve form& VOC, vetné kategorif popsanych v piflohach II a III, a které ptispivaji nejméné 1
% k celkovym narodnim emisim VOC ro¢né jak stanoveno méfenim nebo vypoltem v prvnim
kalenddinim roce po dni vstupu tohoto protokolu v platnost a v kazdém dal$im &tvrtém roce;

»novym staciondrnim zdrojem” rozumi kaZdy staciondrni zdroj, jehoZ stavba nebo podstatni
modifikace je zahdjena po uplynuti dvou let ode dne vstupu tohoto protokolu v platnost;

,»novym mobilnim zdrojem” rozumi kaZzdé motorové silni¢ni vozidlo, které je vyrobeno po uplynuti
dvou let ode dne vstupu tohoto protokolu v platnost;

»potencidlem fotochemické tvorby ozonu” (POCP) rozumi potenciél jednotlivé VOC, ve vztahu
k potencidlu jinych VOC, tvofit ozon reakci s oxidy dusiku za piitomnosti sluneéniho zéfeni, jak je
popséno v pfiloze IV.

Clének 2

Zakladni zdvazky

1.

Smluvn{ strany kontroluji a omezuji své emise VOC se zdmé&rem sni%it jejich toky ptes hranice
statd a toky vyslednych sekundérnich fotochemickych oxidantl, aby tak chranily lidské zdravi a
Zivotni prostfed{ pred nepiiznivymi dicinky.

KaZdd smluvni strana za icelem splnéni poZadavkl odstavce 1 kontroluje a omezi své narodni
ro¢ni emise VOC nebo jejich toky pies hranice statii jednim z niZe uvedenych zpasobd, ktery urd{
pii podpisu:

(a) Co nejdiive podnikne i¢inna opatfeni ke sniZeni nirodnich ro¢nich emisi VOC nejméné o 30
% do roku 1999, pfiCemZ jako zdklad pouZije urovné z roku 1988 nebo jakoukoli jinou troveit
ro¢nich emisi z obdobi let 1984 aZ 1990, kterou muiiZe uréit pfi podpisu nebo pfistoupeni k tomuto
protokolu; nebo

(b) Pokud jeji ndrodni roéni emise prispivaji ke koncentracim troposférického ozonu v oblastech
pod jurisdikci jedné nebo vice jinych smluvnich stran a takové emise vznikaji pouze v oblastech
pod jeji jurisdikci, které jsou v piiloze I vymezeny jako oblasti TOMA, smluvni strana co mozni
nejdfive a jako prvni krok pfijme G¢inna opatieni s cilem:

i) sniZit své ndrodni ro¢ni emise VOC z oblast{ takto vymezenych nejméné o 30 % do roku 1999,
pfiCemZ pouZije jako zdklad urovné z roku 1988 nebo jakoukoli jinou trovei roénich emisi z
obdob{ let 1984 aZ 1990, kterou miiZe ur¢it pfi podpisu nebo pfistoupeni k tomuto protokolu; a

i1} zajistit, Ze jeji celkové ndrodni roéni emise VOC do roku 1999 nepfesdhnou tirovné z roku
1988; nebo
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(c) Pokud jeji narodni roéni emise VOC byly v roce 1988 nizsf ne? 500 000 tun a 20 kg na
obyvatele a 5 tun na km®, smluvnf strana co nejdfive p¥ijme G¢innd opatfeni, aby alespoti zajistila,
Ze nejpozd&ji do roku 1999 jeji ndrodni roéni emise VOC nepiesdhnou tirovné z roku 1988.

a) Kromé toho nejpozdéji do dvou let ode dne vstupu tohoto protokolu v platnost kazdd smluvni
strana:

1) uplatni s pﬁhlédnutl’m k pffloze I vhodné ndrodni nebo mezindrodni emisn{ limity pro nové
staciondrni zdroje zaloZené na nejlepSich dostupnych technologiich, které jsou ekonomicky
proveditelné;

ii) uplatni nirodni nebo mezindrodni opatfeni na produkty obsahujici rozpoustédla a podpoii
pouZivani produkt obsahujicich malé nebo Zadné mnoZstvi VOC, s pfihlédnutim k pfiloze II,
véetné oznacovani produktl etiketami uvadgjicimi obsah VOC; a

iii)- uplatnis prihlédnutim k pfiloze III vhodné narodni nebo mezindrodni emisni standardy
pro nové mobilni zdroje vyrdbéné nejlepSimi dostupnymi technologiemi, které jsou
ekonomicky proveditelné,

iv) bude podporovat ticast vefejnosti na programech omezovani emisi prostfednictvim
- vefejnych ozndmeni, podporou nejleps§iho vyuZivani vSech druhti dopravy a systémd
fizeni dopravy.

b) Kromé toho nejpozdé&ji do péti let ode dne vstupu tohoto protokolu v platnost v t&ch
oblastech, ve kterych jsou piekroeny narodni nebo mezindrodni smérné hodnoty
koncentraci pro troposférick§ ozon nebo ve kter§ch vznikaji nebo ve kterych lze
olekdvat, Ze vznikajf toky ptes hranice stdtd, kazda smluvni strana:

1) uplatni s pfihlédnutim k piiloze II nejlepsi dostupné technologie, které jsou ekonomicky
proveditelné, na stdvajici staciondrni zdroje v kategorii hlavnich zdroj;

ii) uplatni s pfihlédnutim k pfilohdm II a III postupy ke sniZeni emisi VOC pfi distribuci
benzinu a pfi jeho Cerpani do motorovych vozidel, a ke sniZen{ t€kavosti benzinu.

4.  Smluvni strany jsou vyzyvdny ktomu, aby pii plnéni svych zdvazkd podle tohoto

¢lanku pfisuzovaly nejvy$si prioritu omezovani nebo kontrole emis{ latek s nejvy$§im
POCP, s ptihlédnutim k informacim obsaZenym v piiloze IV.

5. Pf provadéni tohoto protokolu, a zejména pii provadéni jakychkoli opatfeni
nahrazujicich produkt jinym produktem, udini smluvni strany vhodné kroky k
zabezpeleni toho, aby toxické a karcinogenni VOC a VOC poskozujici vrstvu
stratosférického ozonu nebyly uZivany jako ndhrazky za jiné VOC.

6. Smluvnf strany jako druhy krok zah4ji nejpozdéji do Sesti mésici ode dne vstupu tohoto
protokolu v platnost jedndni o dalSich krocich ke sniZovani ndrodnich roénich emisi
t€kavych organickych sloudenin nebo tokd téchto emisi a jejich vyslednych
sekundarnich produktd fotochemickych oxidantli pfes hranice stiti, pfiCemZ vezmou v
tvahu nejlepsi dostupné védecké a technologické poznatky, védecky stanovené kritické
urovn¢ a mezindrodné piijaté cilové drovné, roli oxidd dusiku p#i vzniku
fotochemickych oxidanti a dalsi prvky vyplyvajici z pracovniho programu pfijatého
podle ¢linku 5.
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7.  Smluvn{ strany za timto Géelem spolupracuji, aby stanovily:

(a) podrobnéji idaje o jednotlivych VOC a hodnotéch jejich POCP;

(b) kritické drovné pro fotochemické oxidanty;

(c) sniZeni svych nédrodnich roénich emisi VOC nebo tokd VOC pfes hranice stitil a
jejich vyslednych sekunddrnich produktii fotochemickych oxidantd,zvl4sté takova
sniZzeni kterd jsou nezbytnd k dosaZeni dohodnutych cili zaloZenych na kritickych
arovnich;

(d) strategic = omezovani, napf. ekonomické ndstroje, umoZiujici zajistit celkovou
efektivnost ndkladi k dosazeni dohodnutych cili;

(e) opatfeni a harmonogram pro dosaZeni uvedenych sniZeni s po&itkem nejpozdéji
od 1. ledna 2000;

8. V pribéhu zminén§ch jednani smluvni strany uvazi, zda by bylo vhodné pro tdely
stanovené v odstavci 1 doplnit takové dalsi kroky opatfenimi ke sniZeni emis{ methanu.

Clanek 3

Dalsi opatieni :

1. Opatfeni poZadovand timto protokolem nezprostuji smluvni strany jejich dal§ich
zavazkl pfijmout opatfeni ke sniZeni celkovych plynnych emisi, které mohou vyznamné
prispivat ke klimatickym zmé&nam, ke vzniku pozad’ovych trovni troposférického ozonn,
k poskozovini ozonové vrstvy, nebo které jsou toxické ¢i karcinogenni.

2. Smluvni strany mohou piijmout piisnéjsi opatfeni, neZ jsou opatfeni poZadovand timto
protokolem.

3. Smluvni strany stanovi mechanismus kontroly dodrZovani{ protokolu. Jako prvni krok na
zaklad@ informaci poskytnutych podle ¢lanku 8 nebo jinych informaci kazdd smluvni
strana, kterdi md divod se domnivat, Ze jind smluvni strana jednd nebo jednala
zpusobem nesluditelnym s jejimi zdvazky podle tohoto protokolu, mulZe -0 tom
informovat vykonny orgin a soucasné stim i dotdené smluvni strany. Na Zadost
kterékoliv smluvni strany miiZe byt takova zdleZitost projednina na piiStim zasedan{
vykonného organu. ’

Clének 4

Vymeéna technologii

1. Smluvni strany v souladu se svymi vnitrostitnimi prévnimi predpisy a zvyklostmi
usnadiiuji viménu technologii ke snizovani emisi VOC, zejména podporou:

a) obchodni vymé&ny dostupnych technologii;
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b) piimych primyslovych kontaktii a spoluprice, vCetné spoleénych podniki;
) vymeény informaci a zkuSenosti;
d) poskytovani technické pomoci.

2. Pfi podpofe Cinnosti uvedenych v odstavci 1 tohoto ¢ldnku vytvéfeji smluvni strany
piiznivé podminky usnadiiovinim kontaktd a spoluprice mezi pifsluSnymi organizacemi
i jednotlivci v soukromém a vefejném sektoru, kteff jsou schopni poskytovat technologie,
konstruk&ni a inZenyrské sluzby, zatizeni nebo finanéni prostiedky.

3. Nejpozdéji do Sesti mésicl ode dne vstupu tohoto protokolu v platnost zahdji smluvni
strany tvahy o postupech vedoucich k vytvofeni piiznivéjSich podminek pro vyménu
technologif ke sniZeni emisi VOC.

Clének 5
Vyzkum a monitorovani, které maji byt provadény

Smluvni strany pfisuzuji vysokou prioritu vyzkumu a monitorovani, které jsou spojené s
vyvojem a pouZivinim metod pro splnéni ndrodnich ¢i mezindrodnich smémych hodnot pro
troposféricky ozon a pro dosaZeni dalSich cild v zdjmu ochrany lidského zdravi a Zivotntho
prostiedi. Smluvni strany usiluji, zejména prostfednictvim ndrodnich ¢i mezindrodnich
vyzkumnych programti, v pracovnim planu vykonného orginu a prostiednictvim dalsich
programu spoluprace v rdimci imluvy, o: :

a) rozpoznini a kvantifikaci d¢inkt emisi VOC, antropogenniho i biogenniho pivodu, a
fotochemickych oxidantii na lidské zdravi, Zivotn{ prostfedi a materialy,

b) urCeni geografického rozdélent citlivych oblasti,

¢) rozvoj méfeni emisi a sledovani kvality ovzdusi a vyvoj modelovych vypoctl, véetné
metodologii pro vypocet emisi, pokud moZno s pfihlédnutim k riznym druhtim VOC
antropogenniho i biogenniho plivodu a k jejich reaktivité, s cilem kvantifikovat délkovy
pfenos VOC a souvisejicich zneciStujicich latek pfispivajicich ke vzniku
fotochemickych oxidanti,

d) zdokonaleni odhadt G¢innosti a ndkladli na technologie pfo omezovani emis{ VOC a
dokumentaci vyvoje zdokonalenych a novych technologif,

e) vyvoj metod, v pfistupu zaloZenému na kritickych drovnich, pro integraci védeckych,
technick§ch a ekonomickych udaji za udelem stanoveni vhodnych strategii pro
omezovani emisi VOC a zaji§tén{ celkové efektivnosti ndkladi k dosaZeni dohodnutych
cily,

f) zdokonaleni pfesnosti emisnich inventur VOC antropogenniho i biogenntho pivodu a
sladéni metod jejich vypoctu nebo odhadu,

g) prohloubeni znalosti chemickych procesti souvisejicich s tvorbou fotochemickych
oxidantt,
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h) uréeni moZnych opatieni ke sniZenf emisi methanu.
Clanek 6
Proces prezkoumdavéni

1. Smluvni strany pravidelné prezkoumavajl tento protokol, pfi¢emz berou v uvahu nejlepsi
dostupné védecké poznatky a technologicky vyvoj.

2. Prvni pfezkoumani se uskuteéni nejpozdé&ji do roka ode dne vstupu tohoto protokolu v
platnost.

Clének 7
Narodni programy, politiky a strategie

Smluvni strany vypracuji bez zbyte¢ného prodleni nirodni programy, politiky a strategie k
plnéni zavazkd plynoucich z tohoto protokolu, které budou slouZit jako prostiedky k
omezovéni a sniZovan{ emisi VOC nebo jejich toki pfes hranice stati.

Cléanek 8
Vymeéna informaci a poddvani roénich zprav

1.  Smluvni strany si vyméfuji informace tim, Ze informuji vykonny orgén o svych
ndrodnich programech, politikich a strategiich, které vypracovavaji v souladu s ¢lankem
7 a tim, Ze mu podavaji zpravy o pokroku dosaZeném v ramci t€chto programi, politik a
strategif a o pifpadnych zménach v nich. V prvaim roce po vstupu tohoto protokolu v
platnost podd kazda smluvni strana zpravu o Urovni emis{ VOC na svém tzemf a o kazdé
oblasti TOMA na svém Uzemdi, a to jednak celkové, jednak v proveditelné mife podle
sektoru plUvodu a podle jednotlivich VOC, vsouladu s obecnymi zdsadami, které
stanovi vykonny orgdn pro rok 1988 nebo jakykoli jiny rok, ktery je brdn jako zakladni
rok pro tcely €l. 2. odst. 2 a na jehoZ zéklad€ byly tyto emisni drovné vypocteny.

2. Kromg toho kaZd4d smluvn{ strana podava kazdoro¢né¢ zpravu:

a) o zaleZitostech uvedenych v odstavci 1 za piedchozi kalendaini rok a o vSech
opravich, které mohou byt nezbytné v jiZ vyhotovenych zpravach za predchizejici roky;

b) o pokroku v uplatiiovini ndrodnich nebo mezinarodnich emisnich standardu a technik
omezovani emisi poZzadovanych podle ¢l. 2 odst. 3;

¢) o opatienich pfijatych za ticelem usnadnéni vymeény technologii.

3. Didle smluvni strany vramci geografického rozsahu EMEP podavaji v intervalech
stanovenych vykonnym orginem informace o emisich VOC podle sektoru ptivodu a
v prostorovém rozliSeni, specifikovaném vykonnym organem, vhodnym pro modelovani
vzniku a pfenosu sekundarnich fotochemickych oxidanttl.

4.  Takové informace se predkladaji pokud moZno podle jednotného vzoru pro podavani
Zprav.
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Clanek 9
Vypocty

Za pouziti vhodnych modelli a méfeni poskytne EMEP vyro¢nim zaseddnim vykonného
orgdnu informace tykajici se dilkového pfenosu ozonu v Evrop€. V oblastech mimo
geograficky rozsah EMEP se pouZiji modely odpovidajici zvlaStnim podminkdm smluvnich
stran dmluvy.

Cléanek 10
Ptilohy

Pfilohy tohoto protokolu tvoii nedilnou soucdst protokolu. Priloha I je povinna, zatimco
ptilohy II, III a IV maji povahu doporuceni.

Clédnek 11
Zmény protokolu
1.  Zmény a Gpravy protokolu mohou byt navrZzeny kteroukoli smluvni stranou.

2.  Navrhované zmény se piedklddaji pisemné vykonnému tajemniku Komise, ktery je
sdéli viem smluvnim strandm. Vykonny orgdn projedna navrhované zmény na nejbliZ§im
vyroénim zaseddni za pfedpokladu, Ze vykonny tajemnik ndvrhy pfedd smluvnim
strandm nejméné devadesat dnt pifedem.

3.  Zmé&ny protokoluy, s vyjimkou zmeén jeho piiloh, se pfijimaji konsensem smluvnich stran
pfitomnych na zasedani vykonného vyboru a vstupuji v platnost pro smluvni strany,
které je ptijaly, devadesatym dnem po dni uloZenf listiny o pfijeti zmeén od dvou tietin
smluvnich stran. Pro kteroukoli dal§i smluvni stranu, kterd je pfijala po uloZeni listin o
pfijeti zmén dvéma tfetinami smluvnich stran, vstupuji zmény v platnost devadesitym
dnem ode dne, kdy tato strana uloZila svou listinu o pfijet{ zmén.

4. Zmény pifloh se pfijimaji konsensem smluvnich stran piftomnych na zasedani
vykonného orgénu a nabyvaji Géinku 30 dni po dni oznidmeni podle odstavce 5 tohoto
¢lanku.

5. Zmény podle odstavci 3 a 4 tohoto ¢ldnku sd€li vykonny tajemnik vSem smluvnim
strandm co nejdifve po jejich piijeti.

Clének 12
Urovnavani sporti
V piipadé sporu mezi dvéma nebo vice smluvnimi stranami o vyklad nebo uplatiiovani tohoto

protokolu hledaji smluvni strany feSeni jedndnim nebo jakymkoli jinym smirnym
prostfedkem, ktery bude pro sporné strany prijatelny.
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Clének 13
Podpis

1. Tento protokol je otevien k podpisu v Zenevé od 18. listopadu 1991 do 22. listopadu 1991
véetné, poté v sidle Organizace spojenych narodi v New Yorku do 22. kvétna 1992, a to
pro ¢lenské staty Komise a pro stdty s poradnim statutem pii Komisi na zdklad¢ odstavce
8 usneseni Hospodarské a socidlni rady 36 (IV) ze dne 28. bfezna 1947 a pro organizace
regiondlni hospodéiské integrace tvofené svrchovanymi €lenskymi staty Komise, na které
jejich clenské stity prenesly pravomoc vyjedndvat, uzavirat a uplatiiovat mezindrodni
dohody v zaleZitostech tohoto protokolu, za ptedpokladu, Ze zii¢astnéné stity a organizace
jsou smluvnimi stranami umluvy.

2. 'V zéaleZitostech v rdmci svych pravomoci uplatiiuji tyto organizace regiondlni hospodaiské
integrace svym jménem priava a plni povinnosti, které tento protokol uklddid jejich
Elenskym statim. V t&chto piipadech &lenské stity t&chto organizaci nejsou oprivnény
uplatiiovat tato prava jednotlive, ‘

Clének 14

Ratifikace, ptijeti, schvaleni a pfistoﬁpeni

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

2. Tento protokol je od 22. kvé&tna 1992 otevien k pfistoupeni pro stity a organizace uvedené
v ¢l 13 odst. 1.

Clének 15
Depozitaf

Listiny o ratifikaci, pfijeti, schvaleni nebo pfistoupeni budou uloZeny u generalniho tajemnika
Organizace spojenych ndrodd, ktery vykonédva funkci depozitife.

Clédnek 16
Vstup v platnost

1. Tento protokol vstupuje v platnost devadesdtym dnem po dni uloZeni Sestnacté listiny o
ratifikaci, pfijeti, schvileni nebo pfistoupeni.

2. Pro kaZzdy stit nebo organizaci uvedené v ¢l. 13 odst. 1, které ratifikuji, ptijmou nebo
schvali tento protokol nebo k nému pfistoupi po uloZeni Sestnicté listiny o ratifikaci,
pfijeti, schvaleni nebo pfistoupeni, vstupuje protokol v platnost devadesitym dnem po
dni uloZeni listiny o ratifikaci, pfijeti, schvéleni nebo pfistoupeni.

Clédnek 17

Odstoupeni
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Kdykoliv po uplynuti péti let ode dne vstupu tohoto protokolu v platnost pro ur€itou smiuvni
stranu muZe tato smluvni strana od protokolu odstoupit tim, Ze poda pisemné ozndmeni
depozitati. Kazdé takové odstoupeni nabude u¢inku devadesatym dnem po dni jeho pfijeti
depozitdfem nebo k pozdéj$imu datu, které miZe byt stanoveno v ozndmeni o odstoupeni.

Clanek18
Platna znéni

Prvopis tohoto protokolu, jehoZ anglické, francouzské a ruské znéni maji stejnou platnost,
bude uloZen u generdlntho tajemnika Organizace spojenych narodi.

NA DUKAZ CEHOZ piipojili niZe podepsani zdstupci ¥4dn& k tomu zplnomocnéni k tomuto
protokolu své podpisy. :

V Zenevé, osmnéctého listopadu roku tisic devét set devadesit jedna.

PRILOHA I
Uréené oblasti fizen{ troposférického ozonu (TOMA)

Pro tigely tohoto protokolu se vymezuji nasledujici oblasti TOMA:
Kanada
TOMA ¢&. I: Dolni udoli feky Fraser (Lower Fraser Valley) v provincii Britskd Kolumbie

Oblast o rozloze 16 800 km*v jihozépadni ¢asti provincie Britskd Kolumbie, majici v praméru
Sifi 80 km a rozprostirajici se v délce 200 km podél tidolf feky Fraser od tsti feky v 1iZing
Georgia az k Boothroyd v Britské Kolumbii. JiZn{ hranici tvofi mezistdtni hranice Kanada/USA
a oblast zahrnuje dzemi velkého Vancouveru (Great Vancouver Regional District).

TOMA ¢&. 2: Pasmo Windsor-Quebec v provinciich Ontario a Quebec

Oblast o rozloze 157 000 km?, zahrnujici 1 100 km dlouhy a v praméru 140 km §iroky pruh
zemé, ktery saha od mésta Windsor (sousedictho s Detroitem ve Spojenych statech) v provincii
Ontario k méstu Quebec v provincii Quebec. Tato oblast TOMA, pasmo Windsor-Quebec, je
situovana podél severnich bfehi Velkych jezer a feky St. Lawrence v Ontariu a na obou bfezich
St. Lawrence od hranic Ontario-Quebec k méstu Quebec v provincii Quebec. Zahmuje méstska
centra Windsor, London, Hamilton, Toronto, Ottawa, Montreal, Trois-Riviéres a mésto Quebec.

Norsko

Cela norské pevnina, jakoZ i vylu¢éna hospodafska zéna jizn€ od 62 °sev. §.v regionu Evropské
hospodéfské komise (EHK), pokryvajici plochu 466,000 km?.
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PRILOHA II
Opatieni ke sniZeni emisi t€&kavych organickych latek (VOC) ze staciondrnich zdrojii

I.  HLAVNI ZDROJE EMISI VOC ZE STACIONARNICH ZDROJU
II. OBECNE MOZNOSTI SNIZOVANI EMIS{ vOC

[lI. TECHNIKY OMEZOVANI EMIS{

IV. SEKTORY

V. PRODUKTY

UvoD

1. Cilem této pflohy je poskytnout smluvnim strandm timluvy voditka k urCeni nejlepSich
dostupnych technologii, a umoznit jim tak splnit zdvazky plynouci z protokolu.

2. Informace tykajici se G¢innosti omezovani emisi a ndkladd na né jsou zaloZeny na tGfedni
dokumentaci vykonného orgédnu a jeho pomocnych orginid, zejména na dokumentech
ziskanych a piezkoumanych pracovni skupinou pro emise VOC ze staciondrnich zdroji.
Pokud neni uvedeno jinak, uvddéné techniky jsou na zdklad¢ provoznich zkuSenosti
povaZovany za dobfe provéiené.

3. ZkuSenosti s novymi produkty a novymi zdvody pouZivajicimi nové nizkoemisni
techniky, jakoZ i s dovybavovanim stavajicich zdvodi, se neustdle rozSifujf; bude tudiz
nezbytné piflohu pravidelné dopliiovat a pozmériovat. NejlepSi dostupné technologie
uréené pro nové zdvody mohou byt pouZity ve stdvajicich zdvodech po piiméfené
prechodné dobé.

4. Ptiloha uvadi fadu opatfeni s Sirokym rozsahem nakladl a u¢innosti. Volba opatfeni v
kazdém jednotlivém piipadé bude zalezet na fadé faktori vcetné ekonomickych
podminek, technologické infrastruktury a jakychkoliv stivajicich opatfeni k omezeni
emis{ VOC, kter byla provedena.

5. Tato pifloha obecné nebere v tivahu konkrétni druhy VOC emitované riznymi zdroji,
nybrZz zabyva se nejlepS§imi dostupnymi technologiemi pro sniZovani emisi VOC. Pfi
planovani opatfeni pro nékteré zdroje je uZitecné zvézit upfednostnéni t€ch Cinnosti,
které emituji spiSe reaktivni neZ nereaktivni VOC (naptiklad v odvétvich pouZivajicich
rozpoustédla). Pfi vypracovdvani takovych, na konkrétni slouCeniny zaméfenych,
opatfeni musi byt vSak zohlednény rovnéZ dalSi dcinky na Zivotni prostfedi (napf.
globélni zména klimatu) a na lidské zdravi.

I. HLAVNI ZDROJE EMIS{ VOC ZE STACIONARNICH ZDROJU

6. Hlavnimi zdroji antropogennich emisi VOC kromé& methanu ze staciondrnich zdroji
jsou:

a) pouZzivéani rozpoustédel,

b) ropny prumysl véetné manipulace s ropnymi produkty,

¢) chemicky priimysl v oblasti organickych slouc¢enin

d) malé spalovaci zdroje (napf. topeni v doméacnostech a malé primyslové kotelny),
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e) potravindfsky pramysl,

f) ocelarsky a Zelezafsky primysl,
g)sbér a zpracovavani odpadi,

h) zemeédélstvi.

7. Pofadi zdroji v tomto vyctu odrdZ{ obecnou dileZitost s vyhradou nejistot emisnich
inventur. Rozdéleni emisi VOC z rznych zdroji zivisi do znaéné miry na oborech
¢innosti na uzemi kazdé jednotlivé smluvni strany.

Il. OBECNE MOZNOSTI SNIZOVANI EMISI vOC

8. Existuje nékolik moZnosti jak sniZovat emise VOC nebo pfedchédzet jejich vzniku.
Opatfeni snizujici emise VOC jsou zaméfeny na produkty a/nebo modifikace vyrobnich
procesi (v€etné udrzby a fizeni provozu) a na dovybavovani stdvajicich zédvodu.
Niésledujici seznam poskytuje obecny piehled dostupnych opatfeni, kterd mohou byt
uplatitovana bud’ jednotlivé nebo v kombinaci:

a)  nahrazovani VOC; napf. pouZivianim odma$t'ovacich 14zni na vodni bazi a natérovych
hmot, inkoustti nebo lepidel bez nebo s nizkym obsahemVOC,

b) sniZovani emisi na zdklad® nejlepSich postupl fizeni, jako je udrZovédni potidku,
_preventivni programy udrZzby, nebo pomoci zmén ve vyrobnich procesech, napf.
zavedeni uzavienych systémid pro pouZivéni, skladovéni a distribuci organickych
kapalin s nizkym bodem varu,

¢) recyklovani a/nebo Wd€inné zachytivani VOC pomoci takovych technik omezovéani
emisi, jako je adsorpce, absorpce, kondenzace ¢imembrinova separace; v idedlnim
piipadé lze takto zachycené organické slouceniny op&tovné vyuZivat pfimo na misté,

d)  destrukce u¢inné zachycénych VOC pomoci takovych metod, jako je vysokoteplotni
nebo katalytické spalovéni ¢i biologické zpracovani.

9. Postupy snizovani emisi je nezbytné monitorovat, aby se zajistilo, Ze vhodn4 opatfeni a
postupy jsou spravné uplatioviny ke sniZovéni emisi VOC. Monitorovani postupd -
sniZovani emisi mus{ zahrnovat: -

a)  vytvofeni soupisu opatfeni ke snizovani emisi VOC, uvedenych vySe, kterd jiZ byla
uplatnéna, :

b)  charakterizaci a kvantifikaci emisi VOC z piisluSnych zdroji mefenim nebo jinymi
technikami,

¢)  periodickou revizi opatieni ke sniZovani emisi, kterd jiZ byla uplatnéna k zajiSténi jejich
nepfetrZit¢ho i€inného plsobeni,

d) | pravidelng napldnovand podédvani zprdv o a), b) a ¢) podle harmonizovanych postupii
regula¢nim orgadntim,



Castka 37 Sbirka mezinirodnich smluv & 77 / 2010 Strana 2811

e) - srovndni v praxi dosaZeného sniZeni emisi VOC s cili tohoto protokolu.

10. Ciselné ddaje o investicich/nikladech byly sestaveny z rfiznych zdroji. V disledku
plisobeni mnoha faktord jsou ¢&iselné udaje o investicich/ndkladech vysoce specifické
pro jednotlivé piipady. PouZije-li se vrdmci tvah o ndkladové ucinnych strategiich
jednotka ,,ndklady na tunu sniZeni emisi VOC”, je tfeba mit na mysli, Ze takové Ciselné
tidaje jsou velmi z4vislé na faktorech, jako je kapacita zdvodu, G¢innost odstratiovani a
koncentrace VOC v neci§téném plynu, dale typ pouZité technologie a volba mezi novym
zafizenim ¢&i dovybavenim. [lustraéni ¢iselné ddaje.o ndkladech mohou byt vyjadfovany
pomoci parametrii specifickych pro jednotlivé procesy, napf. mg,/m2 ofetfené plochy
(barvy), kg/m® produktu nebo kg/jednotku.

11. Uvahy o ndkladov® td&inné strategii by mély byt zaloZeny na celkovych ro&nich
ndkladech (v&etné investi¢nich a provoznich ndklada). Naklady na sniZeni emisi VOC by
rovnéZz mély byt posuzovany v rimci ekonomie celého procesu, napf. vliva opatfeni
k omezovani emisf a s nimi spojenych nakladt na vyrobni ndklady.

III. TECHNIKY OMEZOVANTI EMIST

12. Hlavni kategorie dostupnych technik omezovani emisi VOC jsou shmuty v tabulce 1.
Postupy zalenéné do této tabulky byly jiZ dspé§n¢ komeréné vyuZity a jsou nyni dobfe

rozpracované. Ve vét§iné piipadi byly tyto postupy pouZiviny napfi¢ primyslovymi
sektory. _

13. Postupy specifické pro jednotlivé sektory, v¢etné omezovani obsahu rozpoustédel v
produktech, jsou uvedeny v oddilech IV a V.

14. PH zavadéni t&chto postupli je rovnd? tieba peélivé zkoumat, zda tim nevzniknou jiné
problémy v oblasti Zivotntho prostfedi. Tam, kde se mus{ spalovat, by se v3ude, kde je to
moZné, méla vyuZit vznikla energie. :

15. Tyto postupy mohou obvykle sniZit koncentraci VOC v proudu odpadniho plynu pod 150
mg/m® (vyjadieno jako celkovy uhlik, normalni stavové podminky). Ve v&t§ing piipadt
miiZe byt dosaZeno emisnich hodnot 10 az 50 mg/m’.

16. Jinou b&Znou procedurou k destrukci nehalogenovanych VOC je vyuZivani plyni
obsahujicich VOC jako sekunddrntho vzduchu &i paliva v existujicich energetickych
jednotkach. AvSak obvykle je k tomu tfeba tprav specifickych pro dany pfipad a proto je
tento postup rovnéZ vyloucen z nasledujici tabulky.

17. Udaje o d¢innosti jsou odvozeny z provoznich zkuSenosti a odrdZeji moZnosti stavajicich
zafizeni.

18. Udaje o ndkladech jsou poznamendny uréitou nejistotou s ohledem na interpretaci vyse
ndkladl, zpisob kalkulace a mistni specifické podminky. Proto jsou uvedené udaje
specifické pro jednotlivé piipady. Udaje pokryvaji rozsah ndkladdi pro riizné postupy.
Tyto nédklady vSak pfesné odrdZeji vztahy mezi ndklady na rizné postupy. Rozdily v
ndkladech na nova zafizeni a na dovybaveni stdvajicich zafizeni mohou byt v n€kterych
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ptipadech vyznamné, aviak nelifi se natolik, aby tim doSlo ke zméndm v pofadi v tabulce 1.

19. Volba technického postupu bude zaviset na parametrech, jakymi je koncentrace VOC
v nedisténém plynu, objemovy pritok plynu, typ VOC a podobné. Proto miZe dochézet k
pfekryvéani v oblastech aplikaci. V t&chto piipadech musi byt vybrin nejvyhodngjsi
postup na zdkladé podminek specifickych pro konkrétni p¥ipad.

TABULKA 1

SOUHRN DOSTUPNYCH TECHNIK OMEZOVANI EMISI VOC, JEJICH
UCINNOSTI A NAKLADY

Technika Niz8i Kkoncentrace v|Vys§i koncentrace v proudu|PouZiti
proudu vzduchu vzduchu
aéinnost naklady |iéinnost naklady
(DTermické vysokd vysoké vysokd stfedn{ §iroké pro vysoké koncentrace
spalovani **
(2) Katalytické vysoka stfedni stfedni stfedni vice zaméfeno na nizké
spalovani koncentrace
(3)Adsorpce* vysokd vysoké stfedn{ stfedni Siroké pro nizké koncentrace
(filtry z
aktivniho uhli)
(4) Absorpce vysoka stfedni §iroké pro vySif koncentrace
(vypiran{ odpadnich
plynt) ‘
(5) Kondenzace* - - stfedni nizké ve specidlnich piipadech pro
vysoké koncentrace
(6) Biofiltrace stfedni  aZ|nizké nizkE¥** nizké hlavné v nizkych -
vysoké koncentracich, vEetné
sniZovani zépachti
Koncentrace: _
niz§i <3 g/m’ (v mnoha piipadech <1 g/m3)

.

vys§i=35 g/m

Ucinnost: vysokd >95 %, sttedni 80-95 %, nizk4 < 80 %

Celkové nédklady: vysoké > 500 ECU/t odstranénych VOC, stiedni 150 - 500 ECU/, nizké
<150 ECU/T
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~

* Tyto procesy lze doplnit zachycovinim a opétovnym vyuZivinim rozpouSi€del, ¢imZ
dochézi k isporam.
** Uspory z vyuZiti ziskané energie nejsou zahrnuty a mohou zna¢né sniZit naklady.

s swr

*#% § pufrovacimi filtry k potladeni emisnich maxim lze dosdhnout vysoké ucinnosti pfi
stiednich aZ nizkych ndkladech.

IV. SEKTORY

20. V tomto oddile je kaZdy sektor emitujici VOC charakterizovin tabulkou obsahujici
hlavrif emisni zdroje, opatieni ke sniZen{ zahrnujici nejlepsi dostupné technologie, jejich

s rwe

specifické d¢innosti sniZovani emis{ a souvisejici naklady.

21. Pro kaZdy sektor je rovnéZ odhadnut celkovy potencidl sniZeni emisi VOC. Uvedené
hodnoty potencidlu pro maximélni sniZeni se tykaji situaci, ve kterych je pouze nizkd
Uroveil sniZovani emisi.

22. Ukinnosti sniZeni specifické pro konkrétni proces by nemély byt zam&fovény s moZnosti
sniZit emise v daném sektoru. Prvné jmenovand G&innost vyjadiuje technické moZnosti,
zatimco v druhém jmenovaném pojmu jsou obsaZeny faktory ovliviiujici dany sektor,
jako je napiiklad moZnost pronikani na trh. Utinnosti typické pro proces jsou udény
pouze kvalitativné a to nasledovné: '

I=> 95%; II = 80-95%, T = < 80%.

23. Ndéklady zdvisi na kapacit&, mistnich specifickych faktorech, zpiisobech kalkulace a na
dalgich faktorech. Ndsledkem toho se ndklady mohou velmi liSit, proto je uvedena pouze
kvalitativni informace (nizké, stfedni, vysoké), tykajici se porovnini ndkladi rdznych
technologii uvedenych pro konkrétni vyuZiti. '

A. UZivani primyslovych rozpoust&del

24. PouZivani primyslovych rozpoustédel pfedstavuje v mnoha zemich nejv&tsi piispévek k

' emisim VOC ze staciondmich zdroji. Hlavni sektory a kontrolni opatfeni zahrnujici
nejlepsi dostupné technologie a u¢innosti sniZeni emisi jsou uvedeny v tabulce 2. Pro
kazdy sektor je specifikovdna nejlepsi dostupnd technologie. Mohou se vyskytnout
rozdily mezi malymi a velkymi, starymi a novymi zdvody. Z tohoto diivodu leZ{ odhad
celkovych moZnosti sniZeni emisi pod tddajem uvedenym v tabulce 2. Odhadnuty
celkovy potencidl sniZeni emisi v tomto sektoru dosahuje 60 %. DalSim krokem k
omezovani vzniku epizod zvySenych koncentraci ozonu miiZe byt ndhrada zbyvajicich
rozpoustédel.

25. V piipadé pouZivani primyslovych rozpoustédel mohou byt uzity v principu tfi piistupy:
piistup zaméfeny na produkty, ktery vede ke reformulaci produktl (barev,
odmast'ovadel, atd.), zm&ny zaméfené na vyrobni proces a doplnéni technickych postupii
na sniZovani emisi. Pro n&které piipady pouZivani primyslovych rozpoustédel lze vyuZit
pouze piistup zaméfeny na produkty (v pifpadech nitérd konstrukci a budov,
primyslového &isténi produkti atd.). Pro vSechny ostatni piipady tento pfistup zasluhuje
prioritu, mezi jinym proto, Ze ma pozitivni vedlej3i ti¢inky na emise rozpoustédel z
vyrobniho primyslu. Kromé& toho, vliv emisi na Zivotni prostfedi miiZe byt sniZen
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spojenim vyuZivani nejlepsich dostupnych technologii s nahrazovéni rozpoust€del méné
Skodlivymi alternativami v produktech. Spojenim t&chto pfistupli je moZno dosidhnout
sniZeni emis{ aZ o 60 %, ovSem celkovy pozitivni vliv na Zivotni prostfedi miZe byt jeste
vyznamné vyssi. :
TABULKA 2
OPATRENI  SNIZUJICI EMISE VOC ZE SEKTORU POUZIVANI
ROZPOUSTEDEL, ]
REDUKCNI UCINNOST A NAKLADY
Zdroj emisi Opatfeni k sniZeni emisi Redukéni Géinnost SniZeni nakladd a
tispory
Primyslové Pfechod na
povrchové ndtéry |- praskové barvy I uspory
- nizky ¢&i Zadny obsah VOC I-11I nizké niklady
- s vysokym obsahem tuhych ¢&éstic I-1II dspory
Spalovéni:
-termické I-I1 stfedni-vysoké naklady
-katalytické I-1I stfedn{ naklady
-adsorpee na aktivnim uhli I-1I stiedni ndklady
Natéry papirovych|spalovani I-11 stiedni ndklady = nizké
povrchii radiaéni vysouseni/vodou feditelné I-III naklady
barvy
Vyroba vozidel ptechod na barvy
- pragkové 1 nizké naklady
- vodou feditelné I-II
- s vysokym obsahem  suSiny I nizké naklady
adsorpce na aktivanim uhli I-1I
spalovéni
- termické I-1I
- katalytické I-II
Komerén{ natéry barvy bez obsahu rozpoustédel I-1I stfedni ndklady stfedni
_|barvy s nizkym obsahem rozpoustédla II-11X niklady
Tiskatstvi barvy s nizkym obsahem rozpoustédla I-111 sttedni ndklady
¢i vodou feditelné tiskaiské barvy
pismotisk - radia¢ni vysouSeni I nizké naklady
adsorpce na aktivnim uvhlf I-1I vysoké naklady
absorpce
spalovani
-termalni I-11
- katalytické
biofiltrace s pufrovym filtrem 1 stfedni naklady
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Odmastovani kovii |pfechod na systémy bez rozpoustédel I
s nizkym nebo Zidnym obsahem VOC
uzaviené zafizen{ I nizké-vysoké ndkl.
adsorpce na aktivnim uhli I nizké ndklady
uzaviené a chlazené zafizeni
Chemické éistfrny opétovné vyuZivani ¢&istidel a dobré II-I11 nizké-stfedni ndklady
hospodaten{ (uzaviené systémy)
kondenzace il nizké ndklady
adsorpce na aktivn{m uhl{ I nizké naklady
Obklady dievem Natéry snizkym nebo Zidnym I nizké naklady

obsahem rozpoustédla

I=< 95 %; II = 80-95 %; 111 =<80 %

26.

27.

28,

29.

Rychle pokra¢uje vyvoj smérem k barvim bez nebo s nizkym obsahem rozpoustédel,
coZ patfi zhlediska ndkladi k neji¢inngj§im feSeni. Pro mnoho zivodd je vybrina
kombinace  postupli  pouZivajicich nizky obsah  rozpoustéde! s postupy
adsorpce/spalovani. Omezen{ emisi VOC ve velkém méiftku, v primyslovém lakovani
(napf. automobild, domdci spotfebi¢e), by mohlo byt zavedeno relativné rychle. V

nékolika zemich byly emise sniZeny aZ o 60 g/mz. V ne¢kolika zemich byla ovéfena

~ technickd moZnost sni¥eni emisi z novych zavoda pod 20 g/m>,

Pro odmas$tovini kovovych povrchi je alternativnim feSenim pouZivini odmast'ovadel
na vodni bazi nebo pouZivani uzavienych stroji se zachytdvinim VOC na aktivnim uhli
a s nizkymi emisemi.

Pro riizné tiskaiské techniky je pouZivano ne€kolika metod sniZovéni emisi VOC. Tyto
metody zahrnuji hlavné zmény tiskafskych barev (inkoustd), zmény v technologii
tiskafského procesu a techniky &isténi plynu. Namisto barev na bazi rozpoustédel je
uZivana tiskafska barva na vodni bazi pro flexograficky tisk na papir a takové barvy jsou
vyvijeny i pro potiskplastil. Tiskafské barvy na vodni bézi jsou pro nékteré aplikace
dostupné i pro sitotisk a vilcovy hlubotisk. PouZiti elektronovym paprskem osetienych
barev pfi ofsetovém tisku snizuje VOC a je vyuZivano v obalovém tiskafském primyslu.
Pro nékteré tiskafské metody je dostupné ofetfeni barev UV zdfenim. Pro hlubotisk
publikaci je nejlep$i dostupnou metodou €iSténi plynii adsorpci na aktivnim uhli. V
obalové technice je zachycovan{ rozpouStédel adsorpci (na zeolitech nebo aktivaim uhli)
praktikovdno u hlubotiskovych potiski, ale uZiviny jsou rovnéZ postupy spalovéni a
absorpce. Pfi teplotisku nebo ofsetovém tisku na kotoudovém papiru je k omezeni emis{
vystupni plyn termdin€ & katalyticky spalovdn. Spalovaci zafizen{ &asto zahrnuje
jednotku na vyuZitf tepla.

Nejlepsi dostupné technologie se pro Cistimy sestdvé z pouZiti uzavienych Cistirenskych
strojii a Cisténi vystupujictho ventilaéntho vzduchu filtry na aktivnim uhli.
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B. Ropny priimysl

30. Ropny primysl je jednim z hlavnich pfispévateld k emisim VOC ze stacionarnich
zdroji. Emise pochdzeji jak z rafinerii, tak z distribuéni sit€ ropnych produkti (véetné
pfepravy a benzinovych stanic). Nésledujici komentafe se vztahuji k tabulce 3. Opatfeni
proti emisim zde uvedend zahrnuji rovnéZ nejlepsi dostupné technologie. '

31. Emise z rafinaénich procesti vznikaji pfi spalovani paliv, hofeni uhlovodik( na flérach,
vypousténi vakuovych systémi a jako fugitivni emise z rafina¢nich jednotek v mistech
pfirub ¢&i spojek potrubi, z otevieného potrubi a vzorkovacich systémi. Dalsi hlavni
emise v rafineriich a pfidruZenych ¢innostech vznikaji pti skladovéni, ¢isténf odpadnich
vod, plnéni a vyprazdilovani zdsobnikil v pfistavech, z automobilovych ¢i Zelezni¢nich
cisteren, v termindlech ropovodd a pfi pravidelnych operacich-jako jsou odstavky,
opravy a znovuspousténi rafinaénich jednotek (ob&hovych procesnich jednotek).

32. Emise z procesti ob&hovych systéml mohou byt omezeny vedenim par do z4chytné¢ho
zafizeni nebo fizenym spalovéanim.

33. Uniky z vakuovych pump mohou byt omezovény kondenzaci nebo pfivedenim do kotlit
¢i topenist.

T A4 KA)3 Al rd r rd o]
OPATRENI SNIZUJICI EMISE VOC V ROPNEM PRUMYSLU, JEJICH
REDUKCNI UCINNOST A NAKLADY
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Zdroj emisi Opatieni sniZujici emise Utinnost Naklady
Rafinerie ropy:
-fugitivni emise pravidelné inspekce a tdrzba |III stfedni naklady
-cykly procesnich|zachytdvani par z topenist/flér (I
jednotek neni dostupné
separitory odpadnich|plovouci vika II
vod stfedni ndklady/dspory
-vakuovy systém povrchové kontaktni|I
kondenzitory
nekondenzovatelné VOC
pfivadéné k topnému ¢lanku
nebo k hofdkiim
- spalovani odpadnich|termické spalovani |
kald
Skladovdni  surové
ropy a produkti:
- benzin vnitini plovouci stfechy se|I-II uspory
sekunddrmim tésnénim
plovouci viko zdsobniku se|Il uspory
sekunddrnim té¢snénim
- surovd ropa plovouci viko zasobniku se| IT uspory
sekunddrnim t&snénim
-BOT* regeneracni jednotka vypara  |I-II dspory
- benzinové d&erpaci|vyrovnini tlaku par v|I-II nizké naklady/dspory
stanice zasobnicich a  cisternich
(Etapa I) _ '
vyrovnani  tlaku - b&hem| I-II** stfedni naklady ***
cerpani do automobili

(Cerpaci pistole) (Etapa II)

[=>95 %; 1I= 80-95 %; 111=<80

* z4vis{ na kapacité benzinové stanice, na tom, zda jde o novou nebo starou dovybavenou

stanici

** poroste s rostouci standardizac{ ¢erpacich pistoli

34.

Fugitivni emise z rafinaénich jednotek a zaifzenf pro zpracovani plynt, par &i lehkgch

olejii (napf. automaticky fizené ventily, rucni ventily, zafizeni na vyrovnavani tlaku,
vzorkovaci systémy,Cerpadla, pfiruby a spojky) mohou byt omezeny ¢i jim mutZe byt
zabréanéno pravideln¢ provddénou kontrolou zafizeni, detekci tniku, programem oprav a
preventivni ddrZzbou. Zafizeni s podstatnymi dniky (napf. ventily, t&€snici SiGry Ci
tésnéni, ¢erpadla) mohou byt vyménény za zafizeni vice odolné vici tinikim. Napf.
ruéné ¢&i automaticky f{zené (ovlddané) ventily mohou byt vyménovany za odpovidajici
odkapdvajici tésnéné ventily. Cerpadla plynt, par i lehkych kapalin mohou byt vybavena
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zdvojenym t&snénim s uzaviratelnymi odvzdusfiovacimi priduchy. Kompresory mohou
byt vybaveny té€snénim skapalinovou bariérou, které zabrafiuje dnikim procesni
tekutiny do atmosféry a tinikim z t€snéni kompresorit nasmérovanych do plament.

35. Ventily vyrovnavajici tlak pro latky obsahujici VOC mohou byt napojeny na sbérny
systém plynii a takto shroméZdény plyn je spalovdn v hofdcich ¢&i na flérdch rafinacniho
procesu. '

36. Emise VOC za zdsobnikd na surovou ropu nebo ropné produkty mohou byt omezeny
vybavenim zédsobnik s pevnou stfechou vnitinim plovoucim vikem nebo vybavenim
plovouct stiechy zdsobniku dodateénym (sekunddrnim) t€snénim.

37. Emise VOC ze zisobnik(i benzinu a jinych sloZek lehkych kapalin mohou byt
omezovany nékolika zpisoby. Zdsobniky s pevnou stfechou mohou byt vybaveny jesté
vnitini plovouci stfechou s primdrnim a sekunddrnim t&snénim nebo spojeny s
uzavienym odvzdusiiovacim systémem vybavenym ulinnym zafizenim na zpracovani
t&chto odtaZenych par, napf. zachytdvdnim t&chto par, jejich spalovinim na flérdch &
spalovdnim v procesnich topeniStich. Vn&j§i plovouci stfechy zdsobnikl s primarnim

" t&snénim mohou byt vybaveny sekundarnim tésnénim a/nebo doplnény o pevnou fixni
stfechu opatfenou ventily na vyrovndvani tlaku spojenymi s flérou.

38. Emise VOC spojené s naklddanim a tdpravou odpadnich vod mohou byt redukoviny
nékolika zpisoby. V kanalizaénim- systému mohou byt instalovdny t€sn€ pfiléhajici
kryty propojovacich skiini. Kanalizaéni potrubi mlZe byt prekryto, piipadn¢ miiZe byt
celd kanalizace dplné oddé€lena od atmosféry. Separitory vody od oleji veetné
separaénich zdsobnikil, sbérale, piepady, lapaCe pisku, kalové nddrZe a zafizeni na
odpadni oleje mohou byt vybaveny pevnou stfechou s uzavienym odvzdusSiiovacim
systémem a vedenim par do vhodného zaffzeni slouZicitho bud’ k jejich rozkladu nebo
rekuperaci. Alternativné mohou byt separitory olejd od vody vybaveny plovoucim
vikem s primdrnim a sekundérnim tésnénfm. Uginného sni¥ovan{ emisi VOC ze zdvodi
zpracovavajicich odpadni vody miZe byt dosaZeno odCerpdvénim olejii z procesniho
zafizeni do olejovych kanalizaénich systémt, &fm¥ bude docileno minimalizace toki
oleje do zévodil zpracovavajicich odpadni vody. RovnéZ miZe byt fizena teplota
pritékajici vody tak, aby se emise VOC do atmosféry sniZily.

39. Skladovini benzinu a sektor distribuce benzinu maji velky potencial ke sniZeni emisi
VOC. Omezovani Uniku emisi pfi skladovdni benzinu v rafineriich (v pfechodnych
zasobnicich — termindlech) aZ po vydej do benzinovych stanic je definovano jako etapa I.
Omezovéani emisi pfi pfecerpdvéni benzinu v benzinovych stanicich do automobilt je
definovéno jako etapa II (viz odst. 33 pfilohy III o opatfenich na sniZovini emisi VOC z
motorovych vozidel).

40. Etapa I sniZovan{ emisi sestdva z bilancovani a zachytdvéani par pfi ¢erpdni benzinu a
rekuperaci benzinu z par v pifsluném zafizeni. Déile mohou byt pary zachycené na
benzinovych stanicich pfi plnéni nadrZi z cisteren vriceny a opétn€ regeneroviny v
zatizenich k tomuto dcelu uréenych.

41. Etapa II kontroly emisi sestdvé z vyrovnavéni tlaku par mezi palivovou nddrZi vozidla a
podzemni nadrZi benzinové stanice.
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42. Etapa II spolu s etapou I pfedstavuje nejlep§i dostupnou technologii pro omezovani
t€kavych emisi bé¢hem distribuce benzinu. Doplitkovou metodou poklesu emisi VOC
béhem skladovéani a manipulace s benzinem je sniZovani jeho tékavosti.

43. Celkovy potencidl pro sniZeni emisi VOC v sektoru ropného primyslu je aZ 80 %. Toto
maximum miZe byt dosaZeno pouze tam, kde soucasna droven kontroly emisi je nizka.

C. Chemicky primysl organickych sloucenin.

44, Chemicky pramysl rovnéZ podstatn¢ pfispiva k emisim VOC ze staciondrnich zdrojt.
Emise maji rozliény charakter pro zna¢ny pocet zne€iStujicich latek a vzhledem
k mnoZstvi raznych produkti a vyrobnich procest. Emise z vyrobnich procesti mohou
byt rozdéleny do nésledujicich hlavnich podkategorii: emise z reaktorl, emise z oxidace
vzduchem, destilace a z dalSich separa¢nich procest. Dal§imi vyznamnymi emisnimi
zdroji jsou tniky, skladovéni a pieprava produkti (nakladani/ vykladani).

45. U novych zdvodi modifikace procestt a/nebo zavadeni novych procesi &asto sniZuje
emise vyraznym zpusobem. Tzv. koncové ("add-on" nebo "end of pipe™) technologie
jako jsou adsorpce, absorpce, termické ¢i katalytické spalovéni v mmnoha pfipadech
pfedstavuji alternativni &i doplitkové technologie. K omezeni ztrit ze zé&sobnikd
odpafovénim a emis{ vznikljch pfi Gerpén{ a stdCeni mohou byt pouZita opatfeni
doporuéend pro ropny primysl (tabulka 3). Opatfeni k omezeni emisi v€etné nejlepsich
dostupnych technologif a jejich t¢innosti omezovani{ emisi jsou uvedeny v tabulce 4.

46. DosaZitelné celkové sniZeni emisi organickych slou¢enin v chemickém primyslu miize
byt az 70 % v zavislosti na stavu primyslu a rozsahu, ve kterém je jiZ praktikovina
ochrana ovzdusi.

TABULKA 4

OPATRENI SNIZUJICI EMISE VOC V PRUMYSLOVE CHEMII ORGANICKYCH
' LATEK, JEJICH REDUKCNI UCINNOST A NAKLADY



Strana 2820

Sbirka mezinirodnich smluv & 77 / 2010

Castka 37

Zdroj emisi Opatieni omezujici emise U¢innost Naklady

Fugitivni emise detekce netésnosti a program
oprav .

v - pravidelné prohlidky 111 nizké ndklady

Skladovan{ a|- viz tabulka 3

manipulace
Obecnd opatfeni:

Emise z procest - adsorpce na aktivni uhli I-II nen{ dostupné
- spalovéni katalytické - stfednf aZ vysoké naklady
- spalovéni termické I-1I neni dostupné
- absorpce neni dostupné
- biofiltrace neni dostupné  |neni dostupné
- spalovéni na flérich ’

Vyroba formaldehydu |- spalovéanf termalni I vysoké niklady
- spalovénf katalytické I

Vyroba polyethylenu |- spalovani na flérach I stfednf ndklady
- spalovani katalytické -1

Vyroba polystyrenu . |- termdln{ spalovani stfedni néklady
- spalovéni na flérach :
Zmény postupd (piiklady):

Vyroba vinylchloridu |- oxychlorace kyslikem misto|ll nenf dostupné
vzduchem
- spalovani na flérich I stfedni ndklady

Vyroba  polyvinylchlo|- vypirka monomeru suspenzi  |II neni dostupné

ridu
- absorpce nitro-2-methyl- I uspory
-1-propanolem

Vyroba polypropylenu |-  katalyzdtor s  vysokym|I neni dostupné
vytéZkem

Vyroba ethylenoxidu |- ndhrada vzduchu kyslikem I neni dostupné

[=>95 %; II= 80-95 %; 1I=<80 %

D. Staciondrni spalovaci zdroje.

47.

Optimélni snizovani emisi VOC ze spalovani ve staciondrnich zdrojich zavisi na

u¢innosti vyuZivéini paliv na vnitrostdtni trovni (tabulka 5). Je téZ dlleZité zajistit ucinné
spalovéni paliv vyuZitim vhodnych provoznich postupi, G¢innych spalovacich zafizenf a
modernich systému fizen{ spalovani.

48.

Zejména u malych systémil existuje moZnost zna¢ného sniZovéni emisi, zvIaSt€ pfi

spalovéni tuhych paliv. Obecn& lze sniZit emise VOC vyménou starych kamen ¢i kotlit
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za nové a/nebo zdmeénou paliva za plynné palivo. Ndhrada samostatnych pokojovych
kamen za systém tustfedniho vytdpéni a/nebo za jednotlivé vytdpéci systémy obecné
snizuje znedistovani ovzdusi, av§ak je nutné brit pfitom v dvahu celkovou energetickou
U¢innost. Velmi d¢inné opatfeni k snizovani emisi je nahrazovéni tuhych paliv plynnymi,
pokud je rozvadeéci systém plynotésny.

49. Pro vétSinu zemi je moZnost sniZeni emisi VOC z elektraren zanedbatelnd. V dasledku
nejistot spojenych s ndhradami ¢i zménami paliv nemohla byt uvedena zidna data o
celkové moZnosti sniZit emise a s tim spojenych ndkladech.

TABULKA 5

OPATRENI SNIZUJICI EMISE VOC ZE STACIONARNICH SPALOVACICH
ZDROJU :

Zdroj emisi Opatieni snizujici emise

Malé€ spalovaci zdroje uspory energii napf. izolacemi

pravidelné prohlidky

vymeéna starych zdroji

ndhrada pevnych paliv plynem a tekutymi
palivy

systém tstfedntho topent

systém dalkového vytapéni

Primyslové a komeréni zdroje uspory energii

zlepSeni ddrzby

modifikace typu paliva zmény topenist a
vykonti

zmény podminek hofeni

| Stacionédmi vnitini spalovaci zdroje katalytické konvertory, termické reaktory

E. Potravinafsky primysl

50. Potravinafsky priimysl je sektor pokryvajici Sirokou oblast procesti emitujicich VOC z
velkych i malych zavodi (tabulka 6). Hlavni zdroje-emisi VOC jsou:

a) vyroba alkoholickych napoji;
b) pekarny;
c) extrakce rostlinnych olejl s uZitim mineralnich oleji;

d) Skvareni Zivoci§nych tukti.
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51.

52.

53.

54.

55.

Alkohol je hlavni VOC emitovanou z procesi (a) a (b). Alifatické uhlovodiky jsou
hlavni slozkou VOC emitovanych z c).

Jiné moZné zdroje zahrnuji:

a) cukrovarnicky primysl a pouZivani cukru,

b) praZeni kdvy a ofechil,

¢) smaZeni (bramborovych hranolk ¢i lupinki atd.),
d) zpracovani rybich pokrmi,

e) zpracovani masa, atd.

Emise VOC maji typicky zapach, nizké koncentrace, vysoky objemovy tok a obsah
vody. Z tohoto davodu byly pro omezeni emisi pouZity biofiltry. RovnéZ se pouZivaji
konven¢ni postupy, jako absorpce, adsorpce, termélnf ¢i katalytické spalovani. Hlavni
vyhodou biofiltril jsou jejich nizké provozni ndklady v porovnini s jinymi postupy.
Nicméng je nezbytn4 jejich pravidelnd tidrzba.

Ve v&tsich fermentaénich zdvodech a pekdrnidch miZe byt proveditelné zachycovani
alkoholovych par kondenzaci.

Emise alifatickych uhlovodikii pifi extrakci oleji jsou minimalizovany pouZitim
uzavienych cykli, stalym udrZzovanim dobrého stavu ventild a spojli atd. RGznd semena
vyZaduji riznd mnoZstvi minerdlnich oleji k jejich extrakci. Olivovy olej muZe byt
extrahovédn mechanicky a v takovém pfipadé nenf Zadny mineraln{ olej zapotebi.

Technologicky dostupné celkové sniZeni emisi VOC v potravindfském primyslu je
odhadovéno az na 35 %. ‘

TABULKA 6

OPATRENI SNIZUJICI EMISE VOC V POTRAVINARSKEM PRUMYSLU,
REDUKCNI UCINNOST A NAKLADY

Zdroj emisi Opatieni sniZujici emise Uéinnost Naklady
Vieobecné uzaviené cykly - .
biooxidace I nizké* vysoké
kondenzace a  zpracovéni
adsorpce/absorpce

termické/katalytické spalovani
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Zpracovini  rostlinnych|opatfeni spojend s procesem 1II : nizké
oleju adsorpce

membrinové metody
spalovani v procesni peci

Zpracovani Zivodisnych biofiltrace I nizké*
tukd '
* v disledku skuteénosti, Z¢ se obvykle v t&chto procesech pouZivaji plyny s nizkou
koncentraci VOC, je ndklad vztaZeny na kubicky metr takto zfedéného plynu nizky, 1 kdyz
nédklad na odstranéni tuny VOC je vysoky

F. Priimysl Zeleza a oceli (vEetné slitin Zeleza, litin atd.)
56. V primyslu Zeleza a oceli mohou emise VOC vznikat z mnoha zdroji:

a) ze zpracovéni surovin (koksovny, aglomeraéni zdvody, sintrovéini,
peletizovani, briketovéani, zachdzeni se $rotem),

b) z metalurgickych reaktort (pece s ponofenym obloukem, elektrické
obloukové pece, konvertory - zejména pro Srot, (oteviené) kupolové pece,
vysoké pece),

¢) z manipulace s produkty (liti, pfedehifvani pece, rotatni mlyny).

57. SniZeni uhlikovych materidldi jako nosi¢l v surovinich (napf. ve spékacich pésech)
sniZuje mozné emise VOC. '

58. V piipadé otevienych metalurgickyjch peci mohou emise VOC vznikat zejména z
kontaminaci $rotu a za pyrolytickjch podminek. ZvlaStni pozornost, ve snaze
minimalizovat fugitivni emise VOC, by méla byt v€novana zachytdvéan{ plyni pfi plnéni
a vyprazdiiovini peci.

59. Zvlastni pozornost by méla byt vénovéna Srotu zneiSténému oleji, tuky, barvami atd. a
- oddélovani nekovovych sloZek ze Srotu.

60. Zpracovani produktd mi obvykle za nasledek unik fugitivnich emisi. V piipravé
odlévani dochdzi hlavn& z organicky vizaného pisku k emisfm pyrolyznich plyni.
Velikost téchto emisi miZe byt sniZena volbou nizkoemisnich védzacich pryskyfic a/nebo
minimalizovanim mnoZstvi pojiv. Na téchto odpadnich plynech byly testovany biofiltry.
Olejové mlhy obsaZené ve vzduchu z rotaénich mlynd mohou byt filtraci sniZeny na
nizkou droveti . '

61. Koksovny jsou dialeZitymi zdroji emisi VOC. Emise vznikaji dnikem plynu z
koksédrenskych peci, ztratami VOC pii dopravé plynt do pfipojenych destilatnich
zafizeni a pii spalovdni koksdrenského plynu a dalSich paliv. Emise VOC jsou
omezovany pfevdzné nasledujicimi opatfenimi: zlepSenim t€snosti mezi dvefmi pecf a
réamy komor a mezi plnicimi otvory a kryty, odsavanim plyni z peci bé¢hem jejich plnéni,
suchym haSenim koksu bud’ piimym chlazenim inertnimi plyny nebo nepfimym
chlazenim vodou, pfimym zavedenim do jednotky, kde probiha suché haSeni, a G€innym
piikrytim béhem této operace.
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G. Manipulace s odpady a jejich zpracovani

62. Pokud se tyfe pevnych komunélnich odpadi je z hlediska sniZovdni emisi VOC
primdrnim cilem omezit mnoZstvi vznikajicich odpadd a sniZit mnoZstvi odpadd, které je
nutno zpracovat. Zpracovani odpadit by navic mé&lo byt optimalizovdno z hlediska
ochrany Zivotniho prostiedi.

63. Opatfeni k omezovédni emisi VOC pfi zpracovdni méstskych odpadd uklddanych na
skladky by méla byt spojena s i¢innym zachytdvanim plynii (pfevaZné methanu).

64. Tyto emise mohou byt zni¢eny (spalovdnim). Jinou moZnosti je vy&isténi vzniklého
plynu (biooxidaci, absorpci, aktivnim uhlim, adsorpci) a jeho nésledné vyuZiti k vyrobg

energie.

65. Skladovani priimyslovych odpadi obsahujicich VOC vede ke vzniku emisi VOC. Tento
takt musi byt bran v tvahu pfi ur€ovéni politiky zpracovani odpadi.

66. Celkovd moZnost sniZit emise VOC je odhadnuta na 30 %, tato hodnota viak zahrnuje i
methan.

H. Zemé&delstvi
67. Hlavnimi zdroji emisi VOC ze zemédglstvi jsou:
a)  spalovéini zemédélsk}’lch odpadi, zejména sldmy a Qypalovéni strnist’,
b)  uZivani organickych rozpoustédel v pesticidnich postiicich,
<) anaerobni rozklad krmeni a Zivodisnych odpadi.
68.  Emise VOC jsou omezovany:
a) fizenym skladovanim slamy v kontrastu s b&Znou praxi jejtho spalovani

na otevieném prostranstvi;

b) minimédlnim pouZivinim pesticidli s obsahem organickych rozpoustédel a/nebo
pouZitim emulz{ a piipravki na vodni bazi;

c) kompostovanim odpadd, misenim hnoje se sldmou atd.;

d) snizenim objemu odpadniho plynu ze stdji, sugdren apod., uZitim biofiltr(,
adsorpce atd.

69. Navic lze sniZit emise plynt ze zvifat zménou skladby krmiva s moZnosti vyuZit{
plyni jako paliva.

70. V soucasné dobé nelze odhadnout mozné maximalni celkové sni¥eni emisi VOC ze
zemeédélstvi. '
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V. PRODUKTY

71. 'V piipadech, kdy neni vhodné sniZovat emise VOC technologickymi postupy , je jedinym
prostiedkem omezujicim emise VOC zména sloZeni produktd. Hlavnimi sektory a
vyrobky, které pfichdzeji v udvahu, jsou: lepidla uZivand v domécnostech, v lehkém
prumyslu, v obchodech a kancelatich, barvy a ¢istici prostfedky pro domdcnosti, vyrobky
pro osobni péfi, kancelaiské vyrobky napi. korekéni laky a vyrobky pro tdrZzbu
automobili. VSude tam, kdy jsou takové vyrobky pouZivdny (napi. lakovny, lehky
prumysl), je tfeba upfednostiiovat zmeny v jejich sloZeni.

72. Opatieni zaméfend na omezeni emisi VOC z takovych vyrobki jsou:
a) nahrazeni vyrobku,
b) zména sloZeni vyrobku,
¢) zména balen{ vyrobkt, zejména pro vyrobky se zménénym sloZenim.

73. Nastroje navrZené k ovlivnéni volby na trhu zahrnuji:
a) oznacovani vyrobkll etiketami zajistujicimi, Ze zékaznici jsou dobfe informovini o
obsahu VOC,
b) aktivni podporu vyrobki s nizkym obsahem VOC (napf. program "Modry and¢l"),
¢) finanéni podnéty spojené s obsahem VOC. |

74. Utinnost téchto opatfeni zdvisi na obsahu VOC ve vyrobcich a na dostupnosti a
piijatelnosti jejich alternativ. Zménéné vyrobky by mély byt zkontrolovany, aby bylo
zajisténo, Ze nebudou phsobit problémy jinde (napf. zvySené emise freond - CFC).

75. Vyrobky obsahujici VOC se uZivaji jak v primyslu tak i v domdcnostech. V obou

piipadech mtZe mit pouZivani alternativnich vyrobkl s nizkym obsahem rozpoustédel za
nasledek zmény v aplika¢nim zafizeni nebo v pracovnich postupech.

76. Nité€rové hmoty béZné pouiivané pro primyslové dlely i v domacnostech maji pramérny
obsah rozpoustédel od 25 do 60 %. Pro vétSinu aplikaci jsou alternativy s nizkym nebo
nulovym obsahem rozpoustédel dostupné nebo se vyvijeji:

(a) barvy pro pouZiti v lehkém primyslu:
praskové barvy = 0 % obsahu VOC v produktu
vodou feditelné barvy = 10 % obsahu VOC v produktu
barvy s nizkym obsahem rozpoustédel = 15 % obsahu VOC v produktu

(b) barvy pro pouziti v domécnostech:

praskové barvy = 0 % obsahu VOC v produktu
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vodou feditelné barvy = 10 % obsahu VOC v produktu
barvy s nizkym obsahem rozpoustédel = 15 % obsahu VOC v produktu.

Pfedpoklada se, Ze pfechod na tyto alternativni barvy povede k sniZen{ emisi VOC o 45 aZ
60 %.

77. VétSina lepidel se pouZiva v primyslu, zatimco v domicnostech pouze méné nez 10 %.
Asi 25 % uZzivanych lepidel obsahuje rozpoustédla s obsahem VOC. Pro tyto lepidla se
obsah rozpoustédla znadné méni a milZe tvofit aZ polovinu hmotnosti vyrobku. Pro
nekolik oblasti pouZiti jsou dostupnd lepidla bez rozpoustédel nebo s nizkym obsahem
rozpoustédla. Tato kategorie zdroji proto nabizi velkou moZnost sniZeni emisi.

78. Tiskafské barvy uZfvané hlavné k pramyslovému tisku obsahuji rizné mmoZstvi
rozpoustédel, nékdy az 95 %. Pro véSinu tiskafskych procesdt jsou tiskaiské barvy s
nizkym obsahem rozpoustédel dostupné nebo se vyvijeji, zejména k tisku na papir (viz
odstavec 28).

79. Okolo 40 aZ 60 % emisi VOC ze spotfebnich vyrobki (v¢etné kancelafskych vyrobki a
vyrobkd pro ddrzbu automobild) pochizi ze spreji (aerosolovych). Existuji tfi zdkladni
zplisoby sniZovéani emisi VOC z téchto vyrobki:

a) nahrada ndplnf sprejii a pouzivani mechanicky ovlddanych spreji,
b) zmeéna sloZeni vyrobkd,
¢) zména baleni vyrobku.

80. MozZné sniZenf emisi VOC z t&chto spotfebnich vyrobkii je odhadovéno na 50 %.
PRILOHA III

OPATRENI SNIZUJICI EMISE TEKAVYCH ORGANICKYCH LATEK ZE
SILNICNICH MOTOROVYCH VOZIDEL

L HLAVNI ZDROJE EMISI vVOC Z MOTOROVYCH VOZIDEL
L OBECNE ASPEKTY TECHNOLOGII NA SNIZEN{ EMISI VOC ZE SILNICNICH
MOTOROVYCH VOZIDEL
[II. OPATRENI NA SNIZENT VYFUKOVYCH EMIS{
IV. OPATRENI NA SNIZENI EMISI ODPAREM A PRI CERPANI PALIVA

UvVOD

1. Tato piiloha je zaloZena na poznatcich o dCinnosti a ndkladech na sniZovani emisi
obsaZenych v oficidlni dokumentaci vykonného organu a jeho pomocnych orgénii; na
zprave o t€kavych organickych latkach ze silni¢nich vozidel ,,Zdroje a moZnosti kontroly”,
pfipravené pro pracovni skupinu pro t€kavé organické slouceniny; na dokumentaci Vyboru
pro vnitrozemskou dopravu Evropské hospodaiské komise OSN (EHK OSN) a jeho
pomocnych orgint (zejména v dokumentech TRANS/SCI/WP,29/R.242,486 a 506) a na
dopliujicich informacich poskytnutych vladou uréenymi experty.
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2. Ve svétle stile rostoucich zkuSenosti s novymi vozidly zahmujicimi technologie s nizkymi
emisemi a vyvoj alternativnich paliv, jakoZ i strategie pro dovybavovani jiZ existujicich
vozidel bude nezbytné pravidelné zpfestiovani a pozméiovani této piflohy. Tato piiloha
nemiZe byt vylerpavajicim prehledem technickych moZnosti; jejim cilem je poskytnout
smluvnim strandm voditko pro hledani ekonomicky proveditelnych technologii pro splnéni
jejich zédvazkd vyZadovanych protokolem. Pokud nebudou k dispozici jina data, tato pfiloha
bude soustifedéna pouze na silni¢ni vozidla.

I. HLAVNI ZDROJE EMISi VOC Z MOTOROVYCH VOZIDEL
3. Zdroje emisi VOC z motorovych vozidel byly rozdéleny na

a) vyfukové emise

b) emise z odparu a Cerpani

¢) emise z klikovych skiini

4, Silni¢ni doprava (s vyjimkou distribuce benzinu) je hlavnim zdrojem antropogennich emisi
VOC ve vétsing zemi EHK a pfispiva 30 aZ 45 % z celkovych lidskou ¢innost{ vzniklych-
emisi VOC. Zdaleka nejvét§sim zdrojem emisi VOC v silni¢ni dopravé jsou benzinem
pohdnéna vozidla, kterd zodpovidaji za 90 % z celkovych dopravnich emisi VOC (z nichzZ
30 az 50 % jsou fugitivni emise). Emise z odparu a z Cerpani. pochdzeji predevsim z
pouZivéni benzinu, v pfipadé nafty jsou povaZoviny za zanedbatelné.

ILOBECNE ASPEKTY TECHNOLOGII NA SNiZENi EMISI vOC Z
MOTOROVYCH VOZIDEL »

5. Motorov4 vozidla uvaZovand v této pfiloze jsou automobily osobni, ndkladni lehké i t&Zkeé,
motocykly a mopedy.

6. Zatimco tato piiloha pojedndvid o novych i jiZ pouZivanych vozidlech, je primameé
zameéfena na sniZovani emis{ z novych typil vozidel.

7. Tato pfiloha rovnéZ poskytuje poradenstvi o vlivu zmén vlastnosti benzinu na emise z
odpafovdni VOC. Nahrazovani paliv jinymi (napf. zemni plyn, zkapalnény ropny plyn -
(LPG), methanol) miZe rovnéZ vést ke sniZeni emisi VOC, avSak tento zplsob neni
uvazovén v této pfiloze.

8. Uvdadéné ndklady pfedstavuji reZijni i vyrobni ndklady pifslusnych rliznych technologii a
ne tedy jejich prodejni cenu.

9. Je duleZité zajistit, aby konstrukce vozidel umoZiiovala splnit emisni normy pfi jejich
provozu. Toho miZe byt dosaZeno pomoci pfizpisobeni produkce, tiplnou spolehlivosti
vyrobkli béhem provozu a vyfazovdnim vadnych vozidel z provozu. Pro vozidla v
provozu miZe byt zajiténa pravidelna prikaznd kontrola emisi pomoci pravidelnych
technickych prohlidek a opatfeni k zamezeni podvodi a pouZivéni nevhodnych paliv.

10. Emise z vozidel v provozu mohou byt sniZovdny pomoci programii zaméfenych na
omezovani t€kavosti paliv, na ekonomické podnéty povzbuzujici urychlené zavadéni



Strana 2828 Sbirka mezinirodnich smluv & 77 / 2010 Castka 37

Zadoucich technologif, pouZivanim palivovych smési snizkym obsahem kysliku a
vylepSovénim vozidel. SniZoviani t€kavosti paliva je nejic¢innéjSim opatfenim na sniZeni
emisi VOC ze silni¢nich vozidel, ktera jsou jiZ v provozu.

11. Technologie, které vyuZivaji katalyzitory vyZaduji pouZiti bezolovnatych paliv.
Bezolovnaty benzin by mél byt tudiZ vieobecné dostupny.

12. PiestoZe opatieni na sniZeni emisi VOC a dalsich litek pomoci fizeni méstské a ddlkové
dopravy nejsou v této piiloze rozpracovény, jsou dalSim velmi dCinnym piistupem ke
sniZzeni emisi VOC. KliCova opatfeni zamétend na fizeni dopravy maji za cil pfinést
zlepSeni pomoci taktickych, strukturdlnich, finanénich a restriktivnich prvkd.

13. Emise VOC z nekontrolovanych motorovych vozidel obsahuji vyznamné mnoZstvi
toxickych litek, z nichZ nékteré jsou karcinogenni. Technologie na sniZeni emisi VOC
z vyfukd, odpafovéni, Cerpani paliva a klikovych skiini snizuji emise té€chto toxickych
latek ve stejné mife, v jaké je dosaZeno sniZeni emisi VOC. MnoZstvi emisi toxickych
latek miZe byt také sniZeno zménou urditych parametrtt paliva (napf. sniZeni obsahu
benzenu v benzinu).

III. OPATRENI NA SNIZOVANI VYFUKOVYCH EMISI

(a) osobni automobily pohdnéné benzinem a lehké nikladn{ automobily

14. Hlavni technologie na sniZenf emisi VOC jsou uvedeny v tabulce 1.

15. Zaklad pro porovndvani vtabulce 1 je technologickd moZnost B, pfedstavujici
nekatalytické technologie, vyvinuté na zakladé poZadavku Spojenych stati pro obdobi
1973/1974 nebo na zdkladé nafizeni EHK 15/04 podle Dohody o pfijeti jednotnych
podminek schvalovani a vzijemného uzndvéni schvédleni pro vybaveni a soucdsti
motorovych vozidel Tabulka také pfedstavuje dosaZitelné tirovn€ emisi pro oteviené a
fizené katalyzétory a jejich finanéni naklady.

16. ,Nekontrolovand* droveti (A) v tabulce 1 odpovida situaci z roku 1970 v oblasti EHK,
nicméné muiZe stile pfevladat v n¢kterych oblastech. '

17.  Uroveil emis{ v tabulce 1 pfedstavuje emise mé¥ené p¥i pouZiti postupi standardnich
test. Emise z vozidel v provozu se mohou vyznamné li§it v dasledku faktord jako
napf. okolni teploty, provoznich podminek, vlastnosti paliva a tdrZzba. . Nicméné
potencial sniZeni uvadény vtabulce 1 se povaZuje za reprezentativni pro sniZeni
dosaZitelné v provozu.

18.  Soutasnd nejlepSi dostupné technologie je uvedena v moZnosti D. Tato technologie
dosahuje zna¢ného sniZeni emisi VOC, CO a NOx.

19. Na zdkladé programl sniZovini emisi VOC (napt. v Kanadé a v USA) je vyvijen
moderni uzavieny zpétny trojcestny katalyzator (moZnost E). Toto zlepSovini se zamé&ti
na intenzivn&jsi snizovani v rdmci fizeni chodu motoru, vylepSené katalyztory, palubni
diagnostiku (OBD) a dalsi. Tyto systémy se stanou nejlepSi dostupnou technologii
v poloving 90. let.
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20. ZvlaSini kategorii jsou dvoudobé motory, které se pouZivaji v nékterych &astech
Evropy. Tyto automobily maji v soufasnosti velmi vysoké emise VOC. Emise
uhlovodikii z dvoudobych motord jsou obvykle mezi 45 a 75 g b&hem testu podle
evropského jizdniho cyklu. Nyni jsou na cest& snahy upravit tento typ motoru a zavést u
néj katalyzitory. Je potfeba ziskat data o sniZeni potencidlu a o trvanlivosti té€chto
feSeni. Navic jiny typ dvoudobych motord, ktery je v souCasnosti vyvijen, vykazuje
potencidl niZsich emisi.

TABULKA 1

TECHNOLOGIE NA SNiZOVANI EMISI Z VYFUKU PRO OSOBNi A LEHKE
NAKLADNI AUTOMOBILY POHANENE BENZINEM

Technologicke Emisni Groven Naklady*
moZnosti (relativni emise v | (USD)
%)
4-doby 2-doby
A. Bez opatieni 400 ... 900 -
B. Zmeény motoru | 100 ...... - ¥
(navrh motoru, | (1,8 g/km)
systém zplyfiovan{ a
zapalovint,
vstiikovan{ vzduchu)
C. Oteviené zpétné 50 ... - 150-200
katalyzitory
Trojcestné fizené | 10-30 - 250-450%**
katalyzatory :
E. Moderni  uzaviené | 6 - 350-600***
zp&tné trojcestné
katalyzatory

* Dodate¢né vyrobni ndklady na jedno vozidlo, pomérné k moZnosti B

** Ndklady na zménu motoru z moZznosti A na B jsou odhadovany na 40-100 US$

*** U technologickych moZnosti D a E jsou také krom& sniZeni emis{ VOC vyznamné
snizeny i emise CO a NO, . Technologické moZnosti B a C mohou mit za nasledek také
Casteéné sniZzeni emisi CO a /nebo NOy .

(b) Dieselové osobni a ndkladni automobily

21. Dieselové osobni automobily a lehké ndkladni automobily maji velmi nizké emise VOC,

obecné niZ$i neZ osobni automobily na benzin s uzavienym zpétnym katalyzitorem.

Tl

Nicméné maji vyS8i emise prachovych ¢astic a NOx.
22. V soucasnosti nemd Z4dna zeme& EHK piisny program sniZzovani vyfukovych emisi VOC
pro t&Zké dieselové ndkladni automobily z dlivodu jejich nizkych hodnot emisi. Nicméné

2 w2z

mnoho zemi ma programy sniZovani emisi ¢4stic z dieselovych motorl a technologie na

sniZzovani emisi ¢4stic (napf. zlepSovani spalovacich komor a systémil vst¥ikovanf), které
soucastné sniZuji také emise VOC. :

23. V disledku programu sniZovéni emisi &dstic se predpoklddd sniZeni emisi VOC
z t€Zkych dieselovych ndkladnich automobilll o dve tietiny.

24. Slougeniny VOC emitované z dieselovych motord se 1i¥ od sloudenin VOC emitovanych
z benzinovych motord.
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(¢) Motocykly a mopedy

25. Programy sniZovidn{ emisi VOC z motocykli jsou shrnuty v tabulce 2. PoZadavky
soucasnych nafizeni EHK (R.40) mohou byt splnény bez pouZit{ sniZzujicich technologif.
Piipravované normy v Rakousku a Svycarsku mohou vyZadovat zvlasté pro dvoudobé
motory oxidacni katalyzatory. ‘

26. Pro mopedy s dvoudobym motorem je se zavedenim oxidaéniho katalyzitoru dosaZitelné
sniZeni o 90 %, pii doplikovych ndkladech 30-50 USD. V Rakousku a Svycarsku jiZ
normy vyZaduji tuto technologii.

TABULKA 2 e . 3 .
TECHNOLOGIE NA SNIZENI VYFUKOVYCH EMISI U MOTOCYKLU
Technologické moznosti Emisni =~ droveiiNaklady*
(relativni emise v %)
4-doby 2-doby
A Bez opatfenf ke snizeni VOC 400 100
(9,6 glkm) (2 g/km)
B Nejlepsi bez katalyzatoru 200 60 -
C Oxidaéni katalvzator. sekundarni vzduch 30-50 20 50
D Trojcestny fizeny katalyzitor neni vhodné 10** 1350

*odhady dodatecnych vyrobnich ndkladi na vozidlo ‘
** alternativa podle ocfekdvani. dostupnd do r. 1991 pro n&kolik specifickych typa
motocyklli (jejich prototypy jiZ byly zkonstruovany a testoviny).

IV. OPATRENI NA SNIZENI EMISf ODPAREM A PRI CERPANI PALIVA

27. Emise odparem jsou tvofeny vyparem paliva z motoru a z palivového systému. Lze je
rozdélit takto:

(a) emise béhem dne, které vznikaji ,,dychanim* palivové nadrze, jako disledek zahtivan{
a ochlazovani b&hem dne; ‘

(b) horké emise z tepla motoru po jeho vypnuti;
(c) provozni ztrity z palivového systému zatimco je vozidlo v provozu a

(d) zbytkové ztrity z net€snych kanystrti (kde jsou pouZivdny) a z n€kterych palivovych
systému z umé&lé hmoty, pies které benzin pomalu pronika skrz material.

28. Na sniZeni emisi odparem z vozidel pohdnénych benzinem se obvykle pouZivd nadrz
s aktivnim uhlim s propojovacim pifsluSenstvim a vyt€siiovaci systém, ktery umoniuje
zachycené emise VOC spalit za definovanych podminek v motoru.

29. ZkuSenosti s existujicimi programy sniZovani emisi odparem ze Spojenych statil
ukazuji, Ze systémy na sniZeni emisi odparem nezabezpe€ily poZadované Urovng,
zejména béhem dnf se zvySenou tendenci k tvorb& ozonu. Toto je &dstedné disledkem
skute&nosti, e pouZivany benzin md mnohem vy$si t&kavost ne¥ certifikovany benzin
pouZivany pfi testech. Neadekvdtni technika na sniZovdn{ emisi je tedy dasledkem
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neadekvatni testovaci procedury. Program sniZovéni emisi odparem ve Spojenych
stitech zdaraziluje potfebu sniZeni t€kavosti paliv, kterd jsou pouZivand v letnim obdobi,
a nutnost zlepsit postupy testd, které podpoff moderni systémy na sniZovani emisi
odparem, jeZ by umoZnily v praxi sniZovani vSech Ctyf' typl emisnich zdroji uvedenych

v odstavei 27. V zemich s vysokou_t€kavosti benzinu je nejucinnéjsi opatient, jak sniZit
emise VOC, sniZit tuto t€kavost.

30. Pro u¢inné sniZovani emisi odparem je tfeba uvazovat:
(a) sniZen{ t&kavosti benzinu s ohledem na klimatické podminky a
(b) vhodny testovaci postup.

31. Seznam technickych alternativ omezujicich emise, potencidl sniZeni emisi a odhady
ndklad jsou uvedeny v tabulce 3. V soucasné dobé nejlepsi dostupnou technologii
pfedstavuje moZnost B. Alternativa C se brzo stane nejlepsi dostupnou technologii a
bude piedstavovat vyrazné zlepSeni oproti moZnosti B.

32. Ekonomické piinosy z uSetfeného paliva spojené se sniZenim emisi odparem jsou
odhadovdny na méné neZ 2 %. Tento zisk plyne z vy33{ energetické hustoty, niZ8iho
Reidova tlaku par paliva (RVP) a spalovanim zachycenych par na misto jejich
vypousténi.

33. V principu emise, které se uvolni béhem Cerpani paliva, mohou byt zachyceny pomoci
systémi instalovanych na benzinovych stanicich (Stupeii II) nebo pomoci systémi na
palubg vozidla. Regulace na benzinovych stanicich jsou jiZz dobfe zavedené technologie,
zatimco palubni systémy byly pfedstaveny pouze u nékolika prototypl. Otdzka
bezpetnosti palubniho systému pro rekuperaci par je vsoudasnosti studovéna. Pro
zajisténi bezpecnosti bude pravdépodobné vhodné vypracovat bezpecnostni normy pro
palubni rekuperadni systémy. Stupeii kontroly II muZe byt zaveden rychleji, nebot’

* benzinové stanice mohou byt témito systémy vybaveny. Pifnosem stupné II je, Ze mlZe
byt pouZivan u vSech vozidel, zatimco palubni systémy pouze u novych vozidel.

34. PiestoZe emise odparem z motocykld a mopedl nejsou v souCasnosti regulovany na
tizemi EHK, mohou byt zavedeny stejné obecné technologie sniZovani emisi jako u
benzinem pohanénych automobild.

TABULKA 3

OPATRENI KE SNIZOVANI EMISI ODPAREM A POTENCIAL SNIZENi PRO
OSOBNi LEHKE NAKLADNI AUTOMOBILY POHANENE BENZINEM

Technologické moZnosti potencidl snizeni VOC (%)’ Nakéady
(US$)?
A Maly zasobnik, mirné RVP limity’, US|< 80 20

testovaci procedura 80. 1éta

B Maly zasobnik,piisné RVP limity,” 80-95 20
US testovaci procedura 80. 1éta '

C Pokro¢ila kontrola vypard, piisné RVP|>95 33
limity®, US testovaci procedura 80. 1éta
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! Vzhledem k nekontrolované situaci.

Odhad dodateénych vyrobnich nakladt_na vozidlo, v USD.

3 Reidiiv tlak par

ZaloZeno na datech ze SpOJenych statii za predpokladu RVP limit 62 kPa béhem horkého
obdobi pfi cendch 0,0038 USD na litr. Pokud uvaZujeme piislu$nou dsporu, opravene naklady
¢inf pouze 0,0012 US$ na litr.

Testovaci postup ze Spolenych statli pro obdobi 90. let bude navrZen k zajiSté€n{ i¢inn&;si

s

kontroly n&kolika dennich emisi, ztrdt b&hem provozu a b&hem provozu za vysSich teplot,
horkych emisi po dlouhém provozu a zbytkovych ztrat.

PRILOHA IV

Klasifikace tékavych organickych slou¢enin (VOC) zaloZena na jejich potencialu tvorby
fotochemického ozonu (POCP)

1. Tato piiloha shruje dostupné poznatky a identifikuje prvky, které jest€¢ zbyva
rozvinout. Je zaloZen na poznatcich o vhlovodicich a tvorb€ ozonu obsaZenych ve
dvou zpravach pfipravenych pro Pracovni skupinu pro t¢kavé organické slouceniny
(EB.AIRY'WG.4/R.11 a R.13/Rev. 1); na vysledcich dal§tho vyzkumu provedeného
zejména v Rakousku, Kanad®, Né&mecku, Nizozemi, Svédsku, Velké Britdnii,
Spojenych stitech americkych a Centru meteorologickych syntéz zipad (MSC-W)
pti EMEP; a na dopliiujicich poznatcich experti jmenovangch vlddami.

2. Koneénym cilem POCP piistupu je poskytnout voditko pro regiondlni a vnitrostitn{
politiky kontroly tékavych organickych sloucenin (VOC), pficemZ se bere v tvahu
disledek pisobeni kaZzdé jednotlivé t€kavé organické slouceniny (VOC) stejné jako
dasledky sektorovych emisi VOC pro epizodickou tvorbu ozonu. Tyto disledky jsou
vyjadfovany terminem fotochemicky potencidl tvorby ozonu (POCP), ktery je
definovan jako zména fotochemické produkce ozonu vyvoland zménou emise daného
VOC. Hodnota POCP mtiZe byt vypoctena z fotochemickych modeld nebo stanovena
na zaklad¢ laboratornich experiment. Tato hodnota slouZi k ilustracim rdznych
aspektl epizodické tvorby oxidantli; napf. maximdlni nebo celkovou produkci ozonu
ve sledovaném obdobi.

3. Pojem POCP je zavddén s ohledem na velké rozdily ve schopnosti jednotlivych VOC
tvofit tropostéricky ozén béhem ozonovych epizod. Zakladnim rysem pojmu POCP je
poznatek, Ze v pfitomnosti sluneéniho zdfeni a NOy kazdd VOC produkuje ozon
velmi podobnym zplsobem navzdory velkym rozdilim v podminkdch, za kterych je
ozon vytvaren.

4. Ruzné vypocty fotochemickych modeld ukazujf, Ze je nezbytnd podstatnd redukce
emisi VOC a NOx (k dosaZeni vyznamného poklesu tvorby ozonu je nutné sniZit tyto
emise minimilné o 50 %). Navic se maximalni koncentrace ozonu blizko nad zemi
nesnizuji proporciondlngé k poklesu emisi VOC. Tento efekt lze principidlné
demonstrovat teoretickym vypo&tem. Jestlize viechny sloZky jsou sniZeny v témie
poméru, maximalni koncentrace ozonu (hodinovy primé&r nad 75 ppb) v Evropé se
sniZ{ v zdvislosti na koncentraci jiZ existujictho ozonu pouze o 10-15 % v piipadé, Ze
emise nemethanovych VOC produkované lidskou ¢innosti jsou sniZeny o 50 %. V

PV ARSIV . KX TR PN b g

kontrastu s tim je pfiklad, kdy se sniZi emise téch nejduleZitéjSich - v pojmech POCP
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reaktivity - nemethanovych VOC produkovanych lidskou <¢innosti o 50 %
(hmotnostnich), kdy vypocty ukazuji na vysledné sniZeni maximdlni koncentrace
epizodického ozonu o 20-30 %. Tento fakt potvrzuje vhodnost zavedeni POCP k
uréeni priorit pro kontrolu” emisi VOC a jasné ukazuje, Ze VOC mohou byt
pfinejmensim rozdéleny do hrubych kategorii podle jejich dileZitosti pro epizodickou
tvorbu ozonu. ‘ |

5. Hodnoty POCP a stupnice reaktivity byly stanoveny jako odhady zaloZené na
podrobném scéndfi (napf. rist a pokles emisi, trajektorie vzduSnych hmot) se
zaméfenim na jednotlivé konkrétni cile (napf. na maximalni koncentraci ozonu,
kumulované mnoZstvi ozonu, prumérné koncentrace ozonu). Hodnoty POCP a
stupnice reaktivity zévisi na chemismu reakci. Mezi riznymi odhady POCP jsou proto
rozdily, které se mohou v nékterych pfipadech liSit az Ctyfndsobné. Ciselné hodnoty
POCP nejsou konstantni, ale méni se v misté a ¢ase. Napiiklad: vypocteny POCP pro
o-xylen na tzv. trajektorii ,Francie-Svédsko” m4 hodnotu 41 v prvnim dni a 97 v
patém dnipostupu. Podle vypoétd, Centra meteorologickych syntéz zédpad (MSC-W)
EMEP se méni tato hodnota POCP pro o-xylen v pfitomnosti ozonu nad 60 ppb v
rozmezi 54 a 112 (v 5 aZ 95 % vSech pfipad) na siti bodt v rdmci oblasti EMEP.
Zmény hodnot POCP v &ase a s mistem nejsou zpusobeny pouze sloZenim vzdus$né
masy, kterd je ddna vlivem emisi VOC vzniklych lidskou ¢innosti, ale také disledkem
meteorologickych zmén. Ve skuteénostimiZe kterakoliv reaktivni VOC pfispivat k
epizodické tvorbé fotochemickych oxidantd v menSi ¢i ve&tSi mife v zavislosti na
koncentracich oxidt dusiku, VOC a meteorologickych parametrech. Uhlovodiky s
velmi nizkou reaktivitou, jako je methan, methanol, ethan a n&které chlorované
uhlovodiky, pfispivaji k témto fotochemickym procesim jen zanedbatelnym
zplsobem. Existuji také rozdily v disledku meteorologickych zmén mezi jednotlivymi
dny a nad Evropou jako celkem. Hodnoty POCP implicitn€ zavisi také na zpisobu,
jakym jsou emisni inventury poditdny. V soucasnosti neexistuje konzistentni metoda
nebo dostupné informace pro Evropu. Evidentné je potfebnd dalsi vyzkumna price na
metodice POCP.

6. Pifrodni emise isoprenu z opadavych stromi, spolu s oxidy dusiku hlavné =z
antropogennich zdroji mohou vyznamné pfispivat k tvorb&é ozonu v horkém letnim
pocasi v oblastech s velkou plochou opadavych stromu.

7. V tabulce 1 jsou slouceniny VOC seskupeny podle jejich vyznamu pro tvorbu
epizodickych koncentraci ozonu. Byly vybrany tii skupiny. DileZitost v tabulce 1 je
vyjddiena na zakladé emisi VOC na jednotku hmotnosti. Nékteré uhlovodiky, takové
jako n-butan, se staly dulezité v dusledku mnoZstvi jejich emisi, ackoliv by se tak
nestalo, kdyby byla uvaZovana pouze jejich OH reaktivita.

8. Tabulky 2 a 3 ukazuji disledky jednotlivych VOC vyjadienych relativnimi koeficienty
vztaZenymi na vybranou litku (ethylen), které byl pfifazen index 100. Tyto tabulky
ukazuji, jak takovéto koeficienty, tj. POCP, mohou poskytovat voditka pro posouzeni
vlivu sniZeni emisi riznych jednotlivych VOC. '

9. Tabulka 2 uvaddi primémé hodnoty POCP pro kazdou hlavni kategorii zdroji,
zaloZené na stfednim odhadu POCP pro kaZzdou VOC v kazdé kategorii zdrojui. V této
kompilaci a prezentaci byly uZity emisni inventury nezévisle uréené ve Spojeném
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kralovstvi (UK) a v Kanadé. Z mnohych zdrojii jsou emitovany smési uhlovodikii,
jako napf. z motorovych vozidel, spalovacich zafizeni, mnohych pramyslovych
procesti. Opatieni ke sniZeni specidln€é VOC rozpoznanych pfistupem POCP jako
velmi reaktivni je ve vétSin¢ pifpadi nedostupné. V praxi proto bude vétSina opatieni
sniZujicich emise plisobit na celou takovou smés VOC bez ohledu na jejich hodnoty
POCP.

10. V tabulce 3 je porovnidna fada rtznych véhovych schémat pro vybrany rozsah
slou¢enin VOC. V pfisuzovén{ priorit v rdmci ndrodnich programi sniZovéani emisi
VOC lze uZit pro vybér konkrétni VOC fady ukazateld. Nejjednodussi, aviak nejméng
ucinny postup, je zaméfen na relativni hmotnost emisi nebo na relativni koncentrace v
okolnim prostiedi.
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TABULKA 1

Klasifikace VOC do tii skupin podle jejich v§iznamu pro epizodickou tvorbu ozonu

Diilezité

alkeny

aromaty

alkany

alkany s po¢tem uhliku >6 s vyjimkou 2,3 dimethylpentanu

aldehydy

vSechny aldehydy s vyjimkou benzadehydu

biogenni
uhlovodiky

isopren

Méné dilezité

alkany C3-C5 alkany a 2,3-dimethylpentan
ketony methylethylketon
methyl-t-butylketon
alkoholy ethanol
estery vSechny estery s vyjimkou methylacetatu

Nejméné dulezité

alkany methan a ethan
alkiny acetylen

aromaty benzen

aldehydy benzaldehyd
ketony aceton

alkoholy methanol -

estery methylacetat
chlorované methylchloroform
uhlovodiky methylchlorid

trichlorethylen a tetrachlorethylen

11. Relativni porovnivani nebezpe¢nosti VOC zaloZené na OH reaktivité se vztahuje k
nékterym, avSak v Ziddném pfipadé ne ke vSem dilezitym aspektim reakci v
atmosféte, kterymi je produkovin ozon v pfitomnosti oxiddi dusiku a slune¢niho
zafeni. Statni vyzkumnécentrum zneiSt€ni vzduchu (SARPC) zvaZuje situaci v
Kalifornii. V disledku rozdilnych modelovych podminek vhodnych pro Los -
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Angeleskou panev a Evropu vznikaji rozdily hlavn€é u fotochemicky labilnich
meziproduktt, jako jsou aldehydy. Hodnoty POCP vypoctené z fotochemickych
modelt ve Spojenych statech, Velké Britdnii, Svédsku a EMEP (MSC-W) odraZeji
ruzné aspekty problematiky ozonu v Evrope. '

12. Nékterd z méné reaktivnich rozpoustédel zapficifuji dal§i problémy, napf. jsou
extrémné $kodliva lidskému zdravi, jsou obtiZné manipulovatelnd, chemicky odolnd a
mohou pilsobit negativi€ na Zivotni prostiedi na jinych urovnich (napf. ve volné
troposféie nebo stratosféie). V mnohych piipadech je nejlep§i dostupnou metodou
snizovani emisi rozpoustédel ptechod na systémy bez uZivan{ rozpoustédel.

13. Spolehlivé emisni inventury VOC jsou zdkladem pro vytvofeni ekonomicky uéinné
politiky kontroly emisi VOC, zvlasté na zédklad¢ piistupu pomoci POCP. Nérodni
emise VOC by proto mély byt specifikovany podle sektord, alespoi podle doporuceni
fidictho organu, a déle by mély byt dopliiovany daty o sloZeni a asovych proménich
emis{.
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TABULKA 2 — SEKTORALNI POCP HMOTNOSTNI PODILY V KAZDE TRIDE

TVORBY OZONU

Kanada |UK vice méné nejméné |neni znamy
Vyfukové plyny 63 61 76 16 7 1
benzinovych motori
aut
Vyfukové plyny|{60 59 38 19 3 39
dieselovych  motorQ
Vypary = benzinu z|- 51 57 29 2 12
motorovych vozidel »
Ostatni doprava 63 - - - - -
Stacionamni spalovani |- 54 34 24 24 18
Pouzivani 42 40 49 26 21 3
rozpoustédel :
Natirani povrchii 48 51 - - - -
Emise 45 32 4. 41 0 55
z prumyslovych
procesu
Primyslové 70 63 - - - -
chemikalie
Ropné rafinérie a|54 45 55 42 1 2
distribuce
Uniky zemniho plynu |- 19 24 8 66 2
Zemedélstvi - 40 - - 100 -
T&Zba uhli - 0 - - 100 -
Skladky domovnihol|- 0 - - 100 -
odpadu
Cistirny 29 - - - - -
Spalovani dfeva 155 - - - - -
Vypalovani lest 58 - - - - -
Potravinatsky - 37 - - - -
pramysl
TABULKA 3

POROVNANI RUZNYCH ZPUSOBU ZVAZOVANI POCP PRO 85 TEKAVYCH
ORGANICKYCH LATEK (VYJADRENO VZHLEDEM K ZAKLADU TVORENEMU

ETHYLENEM, POCP ETHYLENU = 100)
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vOC OH Kanada |SAPR |UK |UK Svédsko EMEP LOTO
(a) hmot. [AC POC |rozsah (h) S ()
® |[MR [P @ Max. |04 dny
(©) (d rozdil
® (&

methan 0,1 |- 0 0,7 0-3 - - -
ethan 3,2 91,2 2,7 8,2 |2-30 17,3 12.6 5-24 |6-25
propan 9,3 100 6,2 42,1 [16-124 |604 50,3 - -
n-butan 153 (212|117 41,4 |15-115 55,4 46,7 22-85 |25-87
i-butan 14,2 |103 15,7 31,3 [19-59 33,1 41,1 - -
n-pentan 19,4 |109 12,1 40,8 |9-105 61,2 29.8 - -
i-pentan 18,8 (210 16,2 206 |[12-68 36,0 31,4 - -
n-hexan 225 |71 11,5 421 [10-151 78,4 452 - -
2-methylpentan 22,5 (100 17,0 524 |19-140 |71,2 52,9 - -
3-methylpentan |22,6 |47 17,7 43,1 |11-125 64,7 40,9 - -
2,2- 10,5 |- 7.5 25,1 |12-49 - . - -
dimethylbutan
2,3- 250 |- 13,8 38,4 [25-65 - - - -
dimethylbutan
n-heptan 25,3 |41 94 52,9 [13-165 79,1 51.8 - -
2-methylhexan 184 |21 17,0 49,2 |11-159 - - - -
3-methylhexan 18,4 |24 160 492 |11-157 |- ; - :
n-oktan 266 |- 74 1493 |12-151 |69.8 46,1 |- -
2-methylheptan 26,6 |- 16,0 46,9 |12-146 69,1 45,7 - -
n-nonan 274 |- 6,2 46,9 |10-148 63,3 35,1 - -
2-methyloktan 273 |- 13,2 50,5 {12-147 66,9 454 - -
n-dekan 276 |- 5,3 46,4 |8-156 71,9 422 - -
2-methylnonan  |27,9 |- 11,7 44.8 |8-153 71,9 423 - -
n-undekan 206 |21 4,7 47 |8-144 66,2 38.6 - -
n-dodekan 284 |- 4,3 4,3 7-138 57,6 31,1 - -

‘| methylcyklohexa |35,7 |18 22.3 223 |- 40,3 38,6 - -
n
methylenchlorid |- - - - 0-3 0 0 - -
chloroform - - - - - 0.4 0.4 - -
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methylchloroform | - - - - 0-1 0,2. 0,2 - -
trichlorethylen - - - - 1-13 8,6 11,1 - -
tetrachlorethylen |- - - - 0-2 14 1.4 - -
allylchlorid - - - - - 56,1 48,3 - -
methanol 109 |- 7 12,3 19-21 16,5 21,3 - -
ethanol 25,5 |- 15 26,8 |4-89 44,6 22,5 9-58 |20-71
i-propanol 30,6 |- 7 - - 17,3 20,3 - -
butanol 389 |- 30 - - 65,5 214 - -
i-butanol 454 |- 14 - - 38,8 25,5 - -
ethylenglykol 414 |- 21 - - - - - -
propylenglykol 55,2 |- 18 - - - - - -
but-2-diol - |- - - - 28.8 6,6 - -
dimetylether 223 |- 111 - - 28,8 343 |- -
methyl-t- 11,1 |- 8 - - - - - -
butylether
ethyl-t-butylether {25,2 |- 26 - - - - - -
aceton 14 - 7 17,8 [10-27 17,3 12,4 - -
methylethylketon |5,5 - 14 47,3 |17-80 38,8 17,8 - -
methyl-i- - - - - 676 |31.8 |- -
butylketon
methyl-acetat - - - 2,5 |07 5,8 6,7 - -
ethyl-acetat - - - 21,8 [11-56 29,5 29.4 -
i-propyl-acetat |- - - 21,5 |14-36 - - - -
n-butyl-acetat - - - 32,3 [14-91 43,9 32,0 - -
i-butyl-acetat - - - 33,2 {21-59 28,8 35,3 - -
propylenglykol- |- - - - - 77,0 49,1 - -
methylether
propylenglykol- |- - - - - 30,9 15,7 - -
methylether-
acetat
ethylen 100|100 100 100 100 100 100 100 100
propylen 217 |44 125 103 |75-163 |734 59,9 69- 55-120

138
-but-1-en 194 (32 115 95,9 |57-185 |799 49,5 - -
but-2-en 371 |- 136 99,2 182-157 |784 43,6 - -
—pent-1-en 148 |- 79 105,9 |40 -288.. |72,7 42,4 - -
pent-2-en 327 - 79 93,0 |65-160 77,0 38,1 - -




Strana 2840

Sbirka mezinirodnich smluv & 77 / 2010

Castka 37

2-methylbut-1-en [300 |- 70 77,7 |52-113 |69,1 18,1 - -
| 2-methylbut-2-en |431 |24 93 77,9 |61-102 |93,5 45,3 - -
3-methylbut-1-en | 158 |- 79 89,5 |60-154 |- - - -
isobuten 318 |50 77 64,3 |{58-76 79,1 58,0 - -
isopren 515 - 121 - - 53,2 58,3 - -
acetylen 104 |82 6,2 16,8 |10-42 273 36,8 - -
benzen 5,7 71 53 18,9 |9-45 31,7 40,2 - -
toluen 234 |218 34 56,3 |41-83 41,6 47,0 - -
o-xylen 48,3 |38 87 66,6 |41-97 424 16,7 54- 26-67
' 112
m-xylen 80,2 |53 109 99,3 |78-135 58,3 47,4 - -
p-Xylen 49,7 |53 89 88,8 |63-180 |61,2 47,2 - -
ethylbenzen 25 32 36 59,3 |35-114 |532 50,4 - -
1,2,3- 89 - 119 117 |76-175 |69,8 (29,2 - -
trimethylbenzen
1,2,4- 107 |44 119 120 |86-176 |68,3 33,0 - -
trimethylbenzen
1,3,5- 159 |- 140 115 |74-174 69,1 33,0 - -
trimethylbenzen
octhyltoluen |35 |- 96 668 |31-130 [59,7 40,8 |- -
m-ethyltoluen 50 - 96 794 [41-140 |62,6 40,1 - -
p-ethyltoluen 33 - 96 72,5 |36-135 62,6 44,3 - -
n-propylbenzen |17 - 28 49,2 |25-110 51,1 454 - -
i-propylbenzen |18 - 30 56,5 [35-105 |51,1 |523 - -
formaldehyd 104 - 117 42,1 |22-58 42 4 26,1 - -
acetaldehyd 128 - 72 52,7 133-122 1532 18,6 - -
propionaldehyd |117 |- 87 60,3 |28-160 |65,5 17,0 - -
butylaldehyd 124 |- - 56,8 [16-160 |64.0 17,1 - -
i-butylaldehyd 144 |- - 63,1 [38-128 |58,3 30,0 - -
valeraldehyd 112 |- - 68,6 |0-268 61,2 32,1 - -
akrolein - - - - . 120,1 [82,3 - -
benzaldehyd 43 - - -82- - - -
-10 [-33.4 (12)

a) OH + VOC koeficient déleny molekulovou hmotnosti
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b) koncentrace VOC ve venkovnim ovzdus§i v 18 mistech Kanady, vyjddieno na
hmotnostnim zikladé

c) maximdlni pfiiristek reaktivity zaloZeny na kalifornském piipadu z Vyzkumného
centra zne¢iSténi ovzdusi ve staté Los Angeles, USA

d) primémy POCP zaloZeny .na tfech piipadech a deviti dnech, uvaZované
trajektorie vzdusnych mas: Né¢mecko-Irsko, Francie-Svédsko, Francie-Velka Britdnie

¢) rozsah POCP ve tfech scénafich a jedenacti dnech

f) POCP vypoéitené pro jediny zdroj ve Svédsku s maximélnimi diferencemi v
koncentracich ozonu

g) POCP vypoétené pro jediny zdroj ve Svédsku s uZitim primémého rozdilu v ozonu
béhem &tytdenniho intervalu

h) rozsah hodnot POCP vypoctenych nad gridem EMEPu (5 az 95 %)

i) rozsah hodnot POCP Vypoéten)’/ch nad gridem LOTOS (20 aZ 80 %)
POCP=(a/b)/(c/d)* 100 kde

a je zména tvorby fotochemickych oxidantt na zdklade zmény emisi VOC

b  jsou sectené emise VOC pro dané obdobi

¢ je zména tvorby fotochemickych oxidantfi vyvoland zménou emise ethylenu

d je soucet emisi ethylenu pro daného obdobi

POCP je veliina odvozend z modelu fotochemické tvorby ozonu sledovanim
fotochemické tvorby za a bez pfitomnosti dané sledované t&kavé organické latky
(jednotlivého uhlovodiku). Rozdil v koncentraci ozonu mezi takovymi dvojicemi

W N

modelovych vypoctil je méfitkem piispévku, ktery dand VOC vykazuje pii tvorbé ozonu.
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