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Il. ZNECISTOVANI ovzDUSi

Pojem znecistovani ovzdusi (emise) zahrnuje
celou fadu procesti, pii nichz dochazi ke vnaseni
znecistujicich latek do ovzdusi. Zdroje znecisto-
vani ovzdusi jsou pfirodniho nebo antropogen-
niho pivodu, pficemz hranice mezi témito typy
neni vzdy apln¢ jednoznac¢na. Mezi zdroje pfi-
rodniho piivodu se fadi sopecna ¢innost, pozary
lest, latky produkované rostlinami a podobné.
Antropogennimi zdroji jsou lidské aktivity. Pri-
marnim znec¢iStovanim ovzdusi se rozumi vstup
znecistujicich latek do ovzdusi pfimo ze zdroja,
zatimco sekundarni zneciStujici latky vznikaji
jako dusledek fyzikalné-chemickych reakei v at-
mosféfe (ozon, sekundarni aerosolové c¢astice,
vetsina NO, apod.).

CHMU hodnoti troveni zne¢i§tovani ovzdusi
z povéfeni MZP pro priméarni zne&ist'ujici lat-
ky antropogenniho pivodu a sklenikové plyny.
Zakladnim podkladem je tzv. emisni inventura,
ktera kombinuje pfimy sbér tidaji vykazovanych
provozovateli zdroji s modelovymi vypocty z dat
ohlasenych provozovateli zdrojii nebo zjistova-
nych v ramei statistickych Setieni provadénych
predevsim CSU. Vysledné emisni inventury jsou
prezentovany v podob¢ emisnich bilanci v sekto-
rovém a izemnim ¢lenéni’.

Emise latek znecist'ujicich ovzdusi

Emisni databaze (Registr emisi a zdroju znecisto-
vani ovzdusi — REZZO) slouzi k archivaci a pre-
zentaci Udajl o stacionarnich a mobilnich zdrojich
zneciStovani ovzdusi a podle § 7 zakona o ochra-
n¢ ovzdusi je soucasti Informacniho systému
kvality ovzdusi (ISKO) provozovaného CHMU.
Zdroje znecistovani ovzdusi jsou z hlediska zpt-
sobu sledovani emisi rozdéleny na zdroje sledo-
vané jednotlivé a zdroje sledované hromadné. Od
roku 2013 plati v souvislosti se zménami katego-
rizace zdroju podle ptilohy €. 2 zdkona o ochrané
ovzdusi nové Clenéni REZZO (tab. II.1).

Pro mezinarodni ohlasovani souhrnnych emis-
nich tdaji je pouzivano tzv. sektorové ¢lenéni
zdroji dané Klasifikaci pro reporting (Nomenc-
lature for Reporting Codes — NFR). Hlavni sku-
piny zdroju tvoii spalovaci zdroje véetné dopra-
vy (NFR 1), technologické zdroje bez spalovanti,
tzv. procesni emise (NFR 2), zdroje s pouzitim
rozpoustédel (NFR 2D), zemédelské cinnosti
vcetné chovl hospodaiskych zvifat (NFR 3B)

1Metodiky a vysledky emisnich inventur: http:/portal.chmi.cz/
files/portal/docs/uoco/oez/emisnibilance_CZ.html

Il. AIR POLLUTION

The concept of air pollution (emissions) encom-
passes a range of processes that lead to emissions
of pollutants into the air. Air pollution sources are
natural or anthropogenic in origin and the border-
line between these two types is not always unam-
biguous. Natural sources include volcanic activi-
ty, forest fires, substances produced by plants, etc.
Anthropogenic sources involve human activities.
Primary air pollution is understood to correspond
to the emission of pollutants into the air directly
from their sources, while secondary pollutants are
formed as a result of physical-chemical reactions
in the atmosphere (ozone, secondary aerosol par-
ticles, most NO, etc.).

CHMI evaluates the level of air pollution under
authorisation by the Ministry of the Environment
for primary pollutants and greenhouse gases. The
basic background material for this evaluation con-
sists of the "emission inventories" which combine
direct collection of data reported by the operators
of sources with model calculations of data reported
by the operators of sources or determined in the
context of statistical studies performed primarily by
the Czech Statistical Office. The resulting emission
inventories are presented in the form of emission
balances in sectoral and territorial classifications’.

Emissions of air pollutants

The emission database (Register of Emissions and
Sources of Air Pollution — REZZO) serves as a re-
pository and source for presentation of data on sta-
tionary and mobile pollution sources, pursuant to
Article 7 of the Air Protection Act forms a part of
the Air Quality Information System (AQLS — ISKO)
operated by CHMI. From the viewpoint of the me-
ans of monitoring emissions, air pollution sources
are divided into individually monitored sources
and collectively monitored sources. Since 2013,
new REZZO categorisation has been valid in co-
nnection with changes in the categorisation of sou-
rces pursuant to Annex No. 2 of the Air Protection
Act (Tab. 11.1).

International reporting of summary emission data
is based on sectoral classification of sources fo-
llowing from the Nomenclature for Reporting
Codes — NFR. The main groups of sources consist
in combustion sources, including transport (NFR
1), technological sources without combustion, ter-

1 The methodology and results of emission inventories can be
found at: http://portal.chmi.cz/files/portal/docs/uoco/oez/emis-
nibilance_CZ.html|
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a nakladani s odpady (NFR 5). Ohlasovany jsou
nejen emise hlavnich znecistujicich latek, ale
také emise castic PM,, a PM,;, tézkych kovi
a POP?

Emise jednotlivé sledovanych zdroji v CR

Jednotlivé jsou sledovany zdroje vyjmenované
v ptiloze €. 2 zdkona o ochran¢ ovzdusi. Provo-
zovatelé téchto zdroju jsou podle § 17 odstav-
ce 3 pismene c) povinni vést provozni evidenci
o stalych a proménnych tdajich o stacionarnim
zdroji popisujicich zdroj a jeho provoz a o ida-
jich o vstupech a vystupech z tohoto zdroje. Dale
jsou povinni kazdorocn¢ ohlasovat udaje sou-
hrnné provozni evidence (SPE) prostfednictvim
Integrovaného systému plnéni ohlasovacich po-
vinnosti (ISPOP). Udaje z ISPOP jsou dale pie-
birany do databazi REZZO 1 a REZZO 2. Sbér
dat za uplynuly rok probiha v obdobi od ledna
do konce bfezna. Ohlasené udaje jsou tak k dis-
pozici jiz pocatkem dubna a v dal$ich mésicich
je provadéna kontrola a zpracovani podanych
hlaseni doplnéna vyzvami k opravam chybnych
adaju’.

Emise znecistujicich latek, které provozovate-
1é nemaji povinnost zji§tovat, jsou pro potieby
mezinarodniho ohlagovani a modelovani kvality
ovzdusi dopocitavany v emisni databazi na za-
klad€¢ ohldSenych aktivitnich udaji a emisnich
faktori. Emisni faktory pro stacionarni spalo-
vaci zdroje jsou rozliSeny podle druhu topenisté
a tepelného vykonu, aktivitnim udajem je spo-
tfeba paliva. U ostatnich zdroji zavisi emisni
faktory na typu technologického procesu, dru-
hu a mnozstvi vyrobku a na zplsobu snizovani
emisi.

Pro stanoveni emisi PM,, a PM, 5 jsou pouziva-
ny procentni podily dané frakce PM v celkovych
emisich tuhych znecistujicich latek (TZL). Je-li
zdroj vybaven zafizenim ke snizovani emisi TZL,
zavisi podil frakce PM na odlu¢ovacim principu
tohoto zafizeni. U spalovacich zdroji bez odlu-
covace jsou podily frakci stanovené podle druhu
paliva, u ostatnich zdroju je rozhodujici zpusob
vzniku TZL (Hnilicova 2012).

Emise hromadné sledovanych zdroji v CR

Hromadné¢ sledované zdroje evidované v REZZO 3
zahrnuji emise z nevyjmenovanych spalovacich

2 Emise ve struktufe NFR: www.ceip.at

3Mechanismus kontroly SPE: http://portal.chmi.cz/files/portal/
docs/uoco/oez/emise/evidence/aktual/spe_uvod_cz.html

med process emissions (NFR 2), sources using sol-
vents (NFR 2D), agricultural activities including
livestock farming (NFR 3B) and waste management
(NFR 5). Not only emissions of main pollutants are
reported, but also emissions of PM,, and PM,;,
heavy metals and POP”.

Emissions from individually monitored sources
in the Czech Republic

The sources listed in Annex No. 2 of the Air Pro-
tection Act are monitored individually. Pursuant to
Article 17 (3) (c), the operators of these sources are
obliged to keep operating records of constant and
variable data on stationary sources, describing the
source and its operation, and also data on inputs
and outputs from these sources. They are also obli-
ged to annually report information on the summa-
ry operating records (SPE) through the Integrated
system of fulfilling reporting obligations (ISPOP).
ISPOP data are then collected in the REZZO 1 and
REZZO0 2 databases. Collection of data for the pre-
vious year takes place from January to the end of
March. Reported data are available at the begi-
nning of April and control and processing of the
submitted reports then take place in the following
months, supplemented by requests for correction of
erroneous data’.

For international reporting and air quality mo-
delling, pollutant emissions that operators are not
obliged to determine are calculated in the emission
database on the basis of reported activity data and
emission factors. Emission factors for stationary
combustion sources are differentiated according
to the kind of furnace and thermal output, where
the fuel consumption is the activity data. For other
sources, the emission factor depends on the type of
technological process, kind and amount of product
and means of reducing emissions.

The PM,, and PM,; emissions are determined
on the basis of the percentage amounts of the gi-
ven PM fraction in the overall TSP emissions. If
the source is fitted with equipment for reducing
TSP emissions, the amounts of the PM fractions
depend on the separation principle of this equi-
pment. For combustion sources without separa-
tors, the amounts of the individual fractions are
determined according to the kind of fuel; for other
sources, the means of formation of TSP is decisive
(Hnilicova 2012).

2 Emissions in the NFR structure: www.ceip.at

3For the mechanisms of summary operating records (SPE),
see: http://portal.chmi.cz/files/portal/docs/uoco/oez/emise/evi-
dence/aktual/spe_uvod_cz.html
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Tab. Il.1 Rozdéleni zdroju zneéistovani podle zplisobu sledovani emisi
Tab. Il.1 The classification of air pollution sources according to the method of emission monitoring

Druh zdroje
Type of source

Vyjmenované stacionarni zdroje
Specified stationary sources

Nevyjmenované stacionami zdroje
Unspecified stationary sources

Mobilni zdroje
Mobile sources

Kategorie
Category

REZZ0O 1, REZZO 2

REZZO 3

REZZO 4

Obsahuje

Sources
included

Stacionarni zafizeni ke spalo-
vani paliv o celkovém tepelném
pfikonu vy$§im nez 0,3 MW,
spalovny odpadd, jiné zdroje
(technologické spalovaci proce-
sy, primyslové vyroby, apod.).
Stationary combustion plants for
combustion of fuels with a total
heat consumption 0.3 MW and
higher, waste incinerators other
sources (technological combus-
tion processes, industrial produ-
ction etc.).

Stacionarni zafizeni ke spalo-
vani paliv o celkovém tepelném
pfikonu do 0,3MW, nevyjme-
nované technologické procesy
(pouziti rozpoustédel v domac-
nostech apod., stavebni prace,
zemédeélské ¢innosti).
Stationary combustion plants for
combustion of fuels with a total
nominal heat consumption and
lower 0.3 MW, non-specified
technological processes (do-
mestic solvent use efc., building
and agricultural activities).

Silniéni, Zzelezniéni, lodni a le-
tecka doprava osob a pfeprava
nakladu, u silniéni dopravy dale
otéry brzd a pneumatik, abraze
vozovky** a odpary z palivovych
systémU benzinovych vozidel,
provoz nesilni€nich stroji a me-
chanizmu pfi udrzbé zelené

a lesl, apod.

Road, railway, water and air
transport of persons and freight,
for road transport also tyre and
brake wear, road abrasion** and
evaporation from fuel systems

of vehicles using petrol, ope-
ration of off-road vehicles and
machines used in maintenance
of green spaces in parks and
forests etc.

Ohlasené emisni udaje vyjma
zjednodu$enych hlaseni* podle
prilohy €. 11 vyhlasky

¢. 415/2012 Sb.

Reported emission data except
for the simple reports* pursuant
to Annex No. 11 to the Decree
No. 415/2012 Coll.

Pavod dat
Origin of data

Vypoctené emise z aktivitnich udaju, ziskanych napf. ze SLDB, vy-
robnich a energetickych statistik, s¢itani dopravy a registru vozidel
apod., a emisnich faktora.

Calculated emissions from activity data, obtained e.g. from the Cen-
sus, production and energy statistical surveys, road traffic census
and the register of vehicles etc., and emission factors.

Zdroje jednotlivé sledované
REZZO 1 — ohlaSované emise
REZZO 2 — emise vypocitava-
né z ohlasenych spotfeb paliv
a emisnich faktort

Individually monitored sources
* REZZO 1 — reported emissions
* REZZO 2 - emissions calcu-
lated from the reported data on
fuel consumption and emission
factors.

Zpusob evidence
Method of
monitoring

Zdroje hromadné sledované.
Sources monitored as area
sources.

Zdroje hromadné sledované.
Sources monitored as area
sources.

* provozovatel ohlasuje pouze spotfeby paliv a vyto¢ benzinu data

provider reports only the consumption of fuels and distribution of petrol
** resuspenze (opétovné zvifeni) prachovych €astic z povrchu vozovky neni v inventufe zahrnuta
resuspension (repeated swirling) of dust particles from the road surface is not included in the inventory

zdroju, stavebni a zemédé€lské Cinnosti, plosné-
ho pouziti organickych rozpoustédel, ¢erpacich
stanic, tézby uhli, pozari automobilli a budov
a z nakladani s odpady a odpadnimi vodami.
Emise z téchto zdroju jsou zjistovany s vyuzitim
udaji sledovanych narodni statistikou a emis-
nich faktord. Vyjimku ptedstavuji pfemistitelné
stacionarni zdroje (pfedevsim ¢ast zdroji zaraze-
nych pod kod 5.11. ptilohy ¢. 2 zédkona o ochra-
né ovzdusi), u kterych mtze dochazet v priibe-
hu roku ke zméné mista jejich provozu. Emise
z téchto zdroju jsou zjistovany pifimo provozo-
vateli zdroji podle lokalit odpovidajicich vyda-

Emissions from collectively monitored sources in
the Czech Republic

Collectively monitored sources incorporated in
REZZO 3 include emissions from unspecified com-
bustion sources, construction and agricultural ac-
tivities, surface use of organic solvents, filling sta-
tions, coal mining, fires of cars and buildings, and
waste and waste-water treatment. Emissions from
these sources are determined using data collected
by national statistical surveys and emission factors.
An exemption is represented by movable stationary
sources (in particular some sources included under
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nému povoleni provozu v ramci kraje, a z toho
divodu jsou vedeny v kategorii REZZO 3. Ze
skupiny nevyjmenovanych spalovacich zdroji
jsou samostatné vypocitavany emise ze sektoru
domacnosti, sektoru obchodu, instituci a sluzeb
a také ze sektoru armady (od roku 2017 nejsou
soucasti ohlasovanych tidaji SPE armadni zdroje
zatazené do prilohy €. 2 zdkona o ochrané ovzdu-
$1). Odhad podilu jednotlivych typt spalovacich
zatizeni v domacnostech na spotieb¢ paliv byl
proveden na zaklad¢ vysledki statistického Set-
feni ENERGO 2015, SLDB a statistiky prodeje
kotli, krba a topidel.

Hromadné jsou sledovany také udaje o mobil-
nich zdrojich (REZZO 4), které zahrnuji emise
ze silni¢ni (véetné emisi VOC z odparti benzi-
nu z palivového systému vozidel a emisi z oté-
ri brzd, pneumatik a silnic), zelezni¢ni, vodni
a letecké dopravy a z provozu nesilni¢nich stro-
ji a mechanismt (zemédélské, lesni a stavebni
stroje, vozidla armady, udrzba zelené apod.).
Inventarizaci emisi z mobilnich zdroji zajis-
tuje CDV Brno, v. v. i. a VUZT Praha, v. v. i.
Emise ze silni¢ni dopravy jsou odhadovany me-
zinarodni metodikou COPERT 5. Pro stanoveni
podilu jednotlivych skupin vozidel na spotiebé
pohonnych hmot se uplatiiuji podklady doprav-
nich statistik, idaje o prodeji pohonnych hmot,
udaje o skladbé vozového parku podle Registru
vozidel CR a tdaje o ro¢nim prob&hu vozidel
podle eviden¢nich vystuptd Stanic technickeé
kontroly. V souladu s pozadavky Smérnice Ev-
ropského parlamentu a Rady (EU) 2016/2284
se v sektoru letecké dopravy zapocditavaji pouze
emise pristavaciho a vzletového cyklu. Emise
letové faze (cca od 1 km vysky letu) a emise
letadel pielétavajicich izemi CR emisni inven-
tura nezahrnuje.

Vyvoj emisi

Vyvojtrovné znecistovani ovzdusi je izce spjat
s ekonomickou a spole¢ensko-politickou situaci
i s rozvojem poznani v oblasti zivotniho pro-
stiedi, umoznujicim Uplnéjsi a presnéjsi emisni
inventury. Casové fada zahrnujici obdobi 1990—
2017 v ¢lenéni na hlavni plynné znecistujici
latky, tuhé znecistujici latky, tézké kovy a POP
je prezentovana na obr. I1.1 az I1.4. Emise vSech
znecistujicich latek poklesly v tomto obdobi
o desitky procent. Emise benzo[a]pyrenu zacaly
po poklesu v obdobi do roku 2008 opét nariistat
avroce 2012 se ptiblizily urovni roku 2001. Vli-
vem vyssiho podilu spotfeby ¢erného uhli v do-

Code 5.11 of the Annex to the Air Protection Act)
where a site of their operation may change during
the year. Emissions from these sources are deter-
mined directly by the operators by localities corre-
sponding to the operation permission issued within
the region and therefore included under REZZO 3
category. Of the group of unspecified combustion
sources the emissions from households, commer-
ce, institutions and services sectors, and also from
the army sector are separately determined (neither
SPE data nor army sources included in Annex 2
of the Air Protection Act are included in reported
data since 2017). An estimate of a share of a parti-
cular type of household combustion equipment on
fuel consumption has been based on results of the
ENERGO 2015 statistical survey, SLDB and statis-
tics of sales of boilers, fireplaces and heaters.

Data from mobile sources are also monitored co-
llectively (REZZO 4) and include emissions from
road (including VOC emissions from vehicle fuel
system petrol evaporation and emissions from bra-
ke, tyre and road abrasion), rail, water and air
transport, and operation of off-road machinery and
mechanisms (agricultural, forest and construction
machinery, military vehicles, greenery maintenan-
ce, etc.). An inventory of emissions from mobile sou-
rces is maintained by CDV Brno, p. r. i. and VUZT
Praha, p. . i. Emissions from road traffic are esti-
mated using the international COPERT 5 methodo-
logy. Transport statistics, data on fuel sales, data
on a composition of vehicle fleet according to the
Register of Vehicles of the Czech Republic and data
on annual mileage of vehicles according to the out-
put of registers of the Technical Inspection Stati-
ons are used to determine a share of a particular
group of vehicles on fuel consumption. In accor-
dance with provisions of Directive (EU) 2016/2284
of the European Parliament and of the Council, the
emissions from landing and take-off cycle only of
the aviation transport sector are considered. Emi-
ssions of the flight phase (approximately over 1 km
of the flight altitude) and emissions from aircraft
crossing the territory of the Czech Republic are not
included in the emission inventory.

Emission trends

The trends in air pollution levels are closely co-
nnected with economic and social-political con-
ditions and with development of knowledge about
the environment permitting more complete and
accurate emission inventories. A time series of the
1990-2017 period separated for the main gas po-
lluting substances, solid polluting particles, heavy
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macnostech po roce 2010 doslo také ke zvySeni
emisi HCB. V roce 2012 dosahly o 35 % vyssi
urovné nez v roce 2000. Emise ze stacionarnich
zdroji kategorie REZZO 1 a REZZO 2 vyrazné
poklesly vlivem zavedeni systému fizeni kvali-
ty ovzdusi, ktery aplikuje na riznych urovnich
fadu nastroji (normativni, ekonomické, infor-
macni atd.). Dopady téchto nastrojli se nejvice
projevily koncem devadesatych let minulého
stoleti, tj. v obdobi, kdy vstoupily v obecnou
platnost emisni limity zavedené tehdy novou le-
gislativou. Vyraznym snizenim produkce emisi
z nejvyznamnéjsich zdroji doslo mj. k omezeni
dalkového pienosu znecist'ujicich latek. V ob-
lasti dodrzovani imisnich limit vSak problémy
nadale pretrvavaji, a proto se pozornost v po-
slednich letech soustfed’uje také na zdroje ka-
tegorie REZZO 3 a REZZO 4, u nichz sice také
doslo k vyraznému sniZzeni emisi, ale jejich vliv
na kvalitu ovzdusi v obcich je vyznamny a pro
jejich regulaci zatim nebyla ucinna opatieni
celoplosné uplatnéna. Revize Goteborského
protokolu a Smérnice Evropského parlamentu
a Rady (EU) 2016/2284 uklada CR zavazky ke
snizeni emisi k roku 2020 u PM,;5 0 17 %, SO,
045 %, NOx 035 %,VOCo 18 % aNH;07 %
a k roku 2030 PM, 5 0 60 %, SO, 0 66 %, NOx
0 64 %, VOC o 50 % a NH; o 22 % oproti roku
2005.

Nova legislativa pro oblast ochrany ovzdusi byla
pripravena ve velmi kratké dobé po zmeéné po-
litické situace v roce 1989. V roce 1991 vstou-
pil v platnost zakon ¢. 309/1991 Sb., o ochrané
ovzdusi, doplnény zakonem 389/1991 Sb., o stat-
ni spravé ochrany ovzdusi a poplatcich za jeho
zneéistovani, ktery poprvé v historii CR zavedl
s platnosti od roku 1998 emisni limity. Casova
prodleva méla umoznit ptipravu zdroji na nové
podminky provozu. Doslo k restrukturalizaci
narodniho hospodarstvi, k modernizaci zdroji
a mnoho z nich ukoncilo nebo omezilo provoz.
Tyto zmény se projevily napt. v sektoru vyro-
by Zeleza a oceli, kde doslo po roce 1990 k vy-
raznému poklesu vyroby (obr. II.5). Naptiklad
ukonceni vyroby surového Zeleza ve Vitkovic-
kych Zelezarnach roku 1998 prispélo ke zlepSeni
kvality ovzdus$i pfimo v centru mésta Ostravy.
Ekologizaci koksarenskych baterii v roce 1998
bylo dosazeno vyrazného snizeni emisi vcetné
emisi benzo[a]pyrenu. Od roku 1991 dochazelo
v sektoru energetiky k odstavovani a moderniza-
ci starSich kotli, popf. k instalaci novych niz-
koemisnich fluidnich kotli. V letech 1996-1998
byly odsiteny uhelné elektrarny. U spalovacich

metals and POPs is presented in Fig. 1l.1 to Fig.
11.4. The emissions of all the main polluting sub-
stances decreased in this period by tens of percent.
After an initial decrease in the period up to 2008
the benzo[a]pyrene emissions started again to in-
crease and by 2012 came close to the level of 2001.
Due to higher rate of consumption of black coal
in households after 2010 HCB emissions also in-
creased. In 2012, they reached 35% higher levels
than in 2000. Emissions from stationary sources in
categories REZZO 1 and REZZO 2 decreased sub-
stantially as a result of introduction of an air qua-
lity control system, which employs a number of in-
struments at various levels (normative, economic,
information, etc.). The impacts of these instruments
were manifested to the greatest degree at the end of
the nineteen nineties, i.e. at a time when the emi-
ssion limits introduced by the then-new legislation
came into general effect. A substantial reduction in
the production of emissions from the most impor-
tant sources led, amongst other things, to reduction
of long-range transmission of air pollution. Howe-
ver, problems still persist in the area of compliance
with pollution limit levels and thus attention has
concentrated in recent years on emissions in ca-
tegories REZZO 3 and REZZO 4, for which a sub-
stantial decrease also took place but their impact
on air quality in municipalities remains significant
and for which effective regulation measures have
not yet been applied throughout all the territory.
Revision of the Gdteborg Protocol and Directi-
ve of the European Parliament and Council (EU)
2016/2284 imposes on the Czech Republic the obli-
gation to reduce the emissions by 2020 for PM, 5 by
17%, SO, by 45%, NOy by 35%, VOC by 18% and
NH; by 7% and by 2030 for PM, s by 60%, SO, by
66%, NOy by 64%, VOC by 50% and NH; by 22%
compared to 2005.

New legislation for the area of air quality protec-
tion was prepared in a very short time after the
change of political situation in 1989. In 1991, Act
No. 309/1991 Coll., on protection of the air, came
into force, supplemented by Act No. 389/1991
Coll., on state administration in air protection and
fees for pollution thereof, which introduced emissi-
on limits with validity from 1998 for the first time
in the history of the Czech Republic. The time delay
was intended to enable preparation of sources for
the new operating conditions. The national eco-
nomy was restructured, sources were modernised
and a great many of them were closed or reduced
operations. These changes were manifested, e.g.
in the iron and steel production sector, where the-
re was a substantial reduction in production after
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zdrojii s niz$im tepelnym vykonem (vytopny/
kotelny) postupné dochazelo k nahradé pevnych
a kapalnych fosilnich paliv zemnim plynem (obr.
I1.6). Rozsiftil se pocet zpoplatnénych znecistu-
jicich latek a zvysily se sazby za jejich vypous-
téni. Tato opatfeni vedla ke sniZzeni emisi vSech
znecist'ujicich latek ze zdroji kategorie REZZO 1
aREZZO 2.

Emise z lokalniho vytapéni domacnosti poklesly
nejvice v obdobi 1993-1997 vlivem plynofikace
obci a statni podpory vytapéni elektfinou. Spotie-
ba pevnych fosilnich paliv v domacnostech byla
v roce 2001 o 67 % nizs§i ve srovnani s rokem
1990 (obr. 11.7).

Emise hlavnich znecistujicich latek a emise cas-
tic ze zdroji REZZO 4 klesaly z divodu pfiro-
zené obnovy vozového parku. Ukonceni prodeje
olovnatého benzinu v roce 2001 zpusobilo vyraz-
né snizeni emisi Pb do ovzdusi (obr. 11.3).

V roce 2002 vstoupila v platnost legislativa, kte-
ra v sob¢ reflektovala fadu evropskych smérnic.
Byl ptijat zakon ¢. 86/2002 Sb., o ochrané ovzdu-
$i, ktery spolecné se zdkonem ¢. 76/2002 Sb.,
o integrované prevenci a omezovani znecisténi,
vytvofil zédkladni rdmec pro feSeni problematiky
znecidtovani ovzdusi. CR se zavazala plnit na-
rodni emisni stropy pro emise SO,, NOx, VOC
a NH; podle smérnice 2001/81/ES s platnosti
k roku 2010. Prvni vyznamnéj$i pokles emisi
zdroji kategorie REZZO 1 nastal v obdobi po
vstupu CR do Evropské unie v diisledku napInéni
Narodniho programu snizovani emisi ze stavaji-
cich zvlasté velkych spalovacich zdroju (Nafize-
ni vlady ¢. 372/2007 Sb.), ktery zavedl emisni
stropy TZL, SO, a NOy stanovené pro jednotli-
vé zdroje LCP* od roku 2008. Ve snizeni emi-
si z primyslu se projevil Gtlum fady vyrobnich
sektorti po roce 2007, zptisobeny ekonomickou
krizi (obr. 11.5). V sektoru vyroby zeleza a oce-
li doslo k realizaci dalSich opatfeni ke sniZeni
emisi. Nejvyznamnéjsi z nich se tykaly instala-
ce tkaninovych filtri za stavajici elektrostatické
odluc¢ovace na provozu Aglomerace 1 v podniku
Ttinecké zelezarny, a. s. v roce 2008 a na Aglo-
meraci Sever podniku ArcelorMittal Ostrava a. s.
(nyni Liberty Ostrava a. s.) v roce 2011.

Ptiznivy trend snizovani spotfeby pevnych fo-
silnich paliv v sektoru lokalniho vytapéni do-
macnosti jiz od roku 2001 nepokracoval, a to
zejména z divodu rostouci ceny zemniho plynu
a elektfiny. V obdobi let 2002-2008 mirné po-

1990 (Fig. 11.2). For example, termination of the
production of pig iron at Vitkovicke zelezarny in
1998 contributed to improvement of the air quality
directly in the centre of the city of Ostrava. A sig-
nificant decrease of emissions including benzofa]
pyrene emissions was achieved through ecological
improvements of the coal coke production com-
plex. Since 1991, the energy production sector has
witnessed shutting down or modernisation of old
furnaces and/or the installation of new low-emissi-
on fluidised-bed furnaces. Sulphur-removal facili-
ties were installed in coal-burning power plants
in 1996-1998. Solid and liquid fossil fuels used
for combustion sources with lower thermal out-
put (heating plants, boiler rooms) were gradually
replaced by natural gas The number of pollutants
subject to fees was extended and rates were incre-
ased for their discharge. These measures led to
a reduction in the emissions of all the pollutants in
categories REZZO 1 and REZZO 2.

Emissions from local household heating decreased
most in the 1993—-1997 period as a result of con-
version to gas heating in municipalities and state
support for heating with electricity. The consumpti-
on of household fossil fuels in 2001 was 60% lower
compared with 1990 (Fig. 11.7).

Emissions of the main polluting substances and
particulates of the REZZO 4 sources decreased due
to natural vehicle fleet renewal. Termination of sale
of leaded petrol in 2001 led to a substantial decrea-
se of Pb emissions into the air (Fig. 11.3).

Legislation that reflected a number of European Di-
rectives came into effect in 2002. Act No. 86/2002
Coll., on protection of the air, was adopted and, to-
gether with Act No. 76/2002 Coll., on integrated
pollution prevention and control, created the basic
framework for dealing with the issue of air polluti-
on. The Czech Republic undertook to meet the na-
tional emission ceilings for emissions of SO,, NOy,
VOC and NH; according to Directive 2001/81/EC
with validity as of 2010. First substantial decrease
occurred in emissions from sources in the REZZO
1 category as a result of the Czech Republic joining
the European Union through fulfilling the National
programme to reduce emissions from existing very
large combustion sources (Government Regulati-
on No. 372/2007 Coll), which introduced emission
ceilings for TSP, SO, and NOy stipulated for indivi-
dual LCP sources® from 2008. Cut-backs in a num-
ber of production sectors after 2007, caused by the
economic crisis, were manifested in a reduction in

4 LCP — Large Combustion Plants — spalovaci zafizeni se jme-
novitym tepelnym pfikonem vysSim nez 50 MW.

4LCP — Large Combustion Plants — combustion facilities with
a rated thermal input greater than 50 MW.
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klesla spotfeba uhli, které bylo nahrazeno stale
oblibengjsim palivovym difevem. Po roce 2009
spotieba pevnych paliv v domacnostech, zejména
palivového dieva, opét zaCala narustat (obr. 11.7).
V letech 2009-2012 dochézelo diky dotacnimu
programu Zelend tsporam k zateplovani budov
a k nahrad¢ neekologického vytapéni nizkoemis-
nimi zdroji.

Emise hlavnich znecist'ujicich latek a emise Cas-
tic ze zdroji REZZO 4 klesaly z dtivodu zavadéni
prisnéjsich emisnich norem pro nové vozy uvade-
né na trh. V1iv nar@stu intenzity dopravy a spotie-

Mrw

kych kovt a POP (obr. I1.8).

Vroce 2012 vstoupil v platnost zakon ¢. 201/2012
Sb., o ochran¢ ovzdusi, ktery zavedl ptisnéjsi
emisni limity pro spalovaci zdroje podle smérni-
ce 2010/75/EU o primyslovych emisich. Platnost
nekterych novych emisnich limitd je ¢asové od-
stupnovana, aby se provozovatelé zdroji mohli
na jejich plnéni pfipravit. V souvislosti s vydava-
nim Zavért o BAT dochézi ke zménam integro-
vanych povoleni primyslovych zdroji zejména
v oblasti stanovovani a plnéni emisnich limiti.
Mezi nejvyznamnéjsi technicka opatieni ke sni-
zeni emisi v obdobi 2013-2017 pattily instalace
zafizeni na odsifovani a denitrifikaci spalin (napf.
Elektrarna Tiebovice, Teplarna Karvina, Teplarna
Ceské Budgjovice, a. s.) nebo instalace tkanino-
vych filtra za stavajici elektrostatické odlucovace
na provozu Aglomerace 2 v podniku Ttinecké ze-
lezarny, a. s. vroce 2015 a v provozu Aglomerace
Jih podniku Liberty Ostrava a. s. v roce 2016.

Nova legislativa se zamétila ve vétsi mite také
na omezeni emisi ze sektoru lokalniho vyta-
péni domacnosti zavedenim minimalnich hod-
not emisnich parametrii pro spalovaci zdroje
s celkovym jmenovitym tepelnym ptikonem
do 300 kW pfi jejich uvaddéni na trh od roku
2014 a 2018. Od roku 2022 bude v této skupiné
zdroji mozné provozovat pouze kotle spliujici
3. emisni tfidu, ¢imz by mélo dojit k odstave-
ni starych typt kotld a k jejich ndhradé moder-
n€jSimi zafizenimi s niz§imi emisemi. Vymeény
kotli probihaji postupné a spoleéné se snizo-
vanim energetické naro¢nosti budov jsou pod-
porovany dotacni politikou na celorepublikové
i krajské Grovni.

Meziro¢ni vyvoj emisi znecistujicich latek v roce
2018 i nadale potvrzuje ocekavané dopady zmé-
ny legislativy v roce 2012, pifedev§im v oblasti
vyznamnych spalovacich zdroju, které se podileji
na dal§im sniZeni emisi. Pokles po¢tu denostupnt

industrial emissions (Fig. 11.5). Further measures
to reduce emissions were introduced in the iron and
steel sector. The most important of them was related
to the installation of bag filters on the existing elec-
trostatic separators at Aglomerace 1 operations in
Trinecke zelezarny, a.s., in 2008 and Aglomerace
Sever operations at Liberty Ostrava a.s. in 2011.

The favourable trend in reducing consumption of
fossil fuels in the local household heating sector did
not continue after 2001, mainly because of the in-
creasing prices of natural gas and electricity. In the
20022008 period, the consumption of coal slightly
decreased and was replaced by increasingly popu-
lar heating with wood. After 2009 the consumption
of fossil fuels in households, particularly firewood,
started again to increase (Fig. 11.7). In 20092012,
the Green Light for Savings programme helped
in buildings being insulated and environmentally
unsound heating being replaced by low-emission
sources.

Emissions of the main polluting substances and
emission of particulates of the REZZO 4 sources
decreased due to introduction of stricter emission
standards for new vehicles placed on market. The
impact of increased intensity of transport and con-
sumption of diesel fuel led to increase of emission
of heavy metals and POPs (Fig. 11.8).

The Air Protection Act No. 201/2012 Coll. came
into force in 2012, introducing stricter emission li-
mits for combustion sources pursuant to Directive
2010/75/EU on industrial emissions. The validity of
some new emission limits is progressive, so that the
operators of sources are able to prepare for their ful-
filment. In connection with issuing of the BAT con-
clusions, changes are being made in the integrated
permits for industrial sources, especially in the are-
as of stipulating and fulfilling emission limits. The
most important technical measures to reduce emi-
ssions in the 2013—2016 period included installation
of sulphur-removal and nitrogen-removal equipment
for combustion products (e.g. Elektrarna Trebovice
power plant, Teplarna Karvind heating plant and
Teplarna Ceské Budéjovice, a. s. heating plant) and
installation of bag filters on the existing electrostatic
separators at Aglomerace 2 operations of Trinecké
zelezarny, a.s. in 2015 and at Aglomerace Jih opera-
tions of Liberty Ostrava a.s. in 2016.

The new legislation concentrated more also on re-
ducing emissions from the local household heating
sector by introducing minimum emission parame-
ter values for combustion sources with overall ra-
ted thermal input of up to 300 kW as they came
on the market between 2014 and 2018. From 2022,
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Tab. 1.2 Srovnani emisi hlavnich znecist'ujicich latek v letech 2017-2018 (predbézné udaje)
Tab. I.2 The comparasion of emissions of main pollutants, 2017-2018 (preliminary data)

Kategorie zdroji TZL/ TSP SO, Nok | co | voc | NH
Emission source 4 1

category kt.rok™ / kt.year

Rok / Year 2017 | 2018 | 2017 | 2018 | 2017 | 2018 | 2017 | 2018 | 2017 | 2018 | 2017 | 2018
REZZO 1 79 | 76 | 867 | 763 | 76.3 | 744 | 158.9 | 1642 | 209 | 209 | 04 | 06
REZZO 2 00 | 00 | 02 | 02 | 06 | 07 | 02 | 02 | 02 | 02 | 00 | 00
REZZO 3 473 | 451 | 226 | 212 | 161 | 153 | 556.9 | 5152 | 1701 | 1622 | 65.7 | 64.1
CELKEM stac. zdroje | 55, | 557 | 1095 | 97.7 | 93.0 | 90.4 | 716.0 | 679.6 | 191.2 | 182.3 | 66.1 | 64.7
TOTAL stat. resources

REZZO 4 70 | 73 | 02 | 02 | 702 | 696 | 102.8 | 1047 | 162 | 171 | 09 | 1.1
CELKEM / TOTAL 62.2 | 60.0 | 109.9 | 97.9 | 163.2 | 160.0 | 818.8 | 784.3 | 207.4 | 199.4 | 67.0 | 65.8

v topném obdobi roku 2018 vedl ke snizeni odha-
dovanych emisi z vytapéni domacnosti. Na cel-
kovém snizeni emisi SO, (o cca 11 %), CO (o cca
4 %) a VOC (o cca 4 %) se podili vyjmenované
zdroje a vytapéni domacnosti. Na poklesu celko-
vych emisi TZL (o cca 4 %) se podili vyznamnéji
sektor vytapéni domacnosti, ale 1 u vyjmenova-
nych zdrojt doslo k mirnému sniZeni (o cca 3 %).
Nartst spotfeby pohonnych hmot a s tim souvise-
jicich prepravnich vykont vedl k mirnému zvyse-
ni téméf u vSech sledovanych emisi. Podrobnéjsi
vyhodnoceni vyvoje emisi zneCistujicich latek
1ze nalézt v jednotlivych podkapitolach kapitoly
Iv.

Projekce emisi

CHMU zajistuje v ramci reportingu k mezina-
rodnim zavazkim CR (CLRTAP) a ke smérnici
2016/2284/EU zpracovani projekci, které vy-
chazi z inventury emisi, vyvoje socioekonomic-
kych ukazateli, legislativy platné v c¢asovém
horizontu projekce a dalSich opatieni ke snizeni
emisi.

Emisni projekce pro obdobi 2020-2030 (obr.
11.9) byla sestavena podle scénafe WM (bez do-
date¢nych opatieni) a WaM (s dodatecnymi opat-
fenimi) pro ucely aktualizace Narodniho progra-
mu snizovani emisi. Projekce pro emise NOx,
VOC, SO,, NH; a castice PM, s vychazi prede-
v§im z odborného vyhodnoceni budoucich emisi
a aktivitnich dat pro vyznamné kategorie zdroju,
jako jsou naptiklad energetika, doprava, zemé-
délstvi, pouzivani rozpoustédel nebo nakladani
s odpady.

Do roku 2030 se pfedpoklada snizeni emisi v§ech
znec€ist'ujicich latek, vychazejici z obmény zdro-
ju tepla v sektoru lokalniho vytapéni domacnosti,
obnovy vozového parku v¢. podpory nizkoemis-

it will be possible to operate only boilers comp-
lying with emission class 3 in this group of sources,
which should lead to removal of old types of boilers
and their replacement by more modern equipment
with lower emissions. Replacement of boilers is ta-
king place gradually and, together with reducing
the energy demands of buildings, these measures
are supported by the subsidy policies at national
and regional levels.

The inter-annual trend in pollutant emissions in
2018 continues to confirm the anticipated impacts
of the legislative changes taking place in 2012,
especially in the area of significant combustion
sources contributing to a gradual decrease in emi-
ssions. The decrease of the degree-day number in
the heating period of 2018 led to a decrease in the
estimated emissions from household heating. Indi-
cated sources and household heating contribute to
the overall reduction of SO, (by approx. 11%), CO
(by approx. 4%) and VOC (by approx. 4%) emissi-
ons. The household heating sector contributes more
significantly to the decrease in total SP emissions
(by approx. 4%) but there was also a slight decre-
ase (by approx. 3%) in the mentioned sources. The
increase in fuel consumption and related transport
performance led to a slight increase in almost all
monitored emissions. A more detailed evaluation of
the evolution of pollutant emissions can be found in
the specific subchapters of Chapter IV.

Projections of emissions

Within the framework of reporting in relation to the
Czech Republic's international obligations (CLR-
TAP) and Directive 2016/2284/EU, CHMI provides
projections based on emission inventories, trends
of socio economic indicators, legislation valid in
the projection horizon and further emission redu-
ction measures.
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nich a bezemisnich vozidel, vétsi miry podpory
obnovitelnych zdrojii energie, zptisnéni povin-
nosti pii skladovani a aplikaci hnojiv a dalSich
opatieni.

The emission projection for the period 2020-2030
(Fig. 11.9) was compiled according to the WM
(without additional measures) and WaM (with addi-
tional measures) scenarios for the purpose of upda-
ting the National Emission Reduction Programme.
The projections for NOy, VOC, SO,, NH;, and PM, 5
particles are based primarily on expert evaluation
of future emissions and activity data for significant
source categories such as energy, transport, agri-
culture, solvent use or waste management.

By 2030, it is anticipated that emissions of all po-
lutants will be reduced, resulting from the replace-
ment of heating facilities in the sector of the local
household heating, vehicle fleet renewal including
support for low-emission and zero-emission vehic-
les, greater support for renewable energy, tighte-
ning of obligations for the storage and application
of fertilizers and other measures.
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Obr. I1.1 Vyvoj celkovych emisi hlavnich znecist'ujicich latek, 1990-2017
Fig. Il.1 The development of main pollutants total emissions, 1990-2017
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Obr. 1.2 Vyvoj celkovych emisi ¢astic, 1990-2017
Fig. Il.2 The development of particulate matter total emissions, 1990-2017
18
== As/10
\ —=—Cd
14 N == PDb/20 H
V\/‘—\ —4—Ni/10
12 =
=
=c 10
o9
\
£ 2
w 8
g

1992
1993
1994
1995
1996
1997
1998
1999

Obr. 11.3 Vyvoj celkovych emisi tézkych kovi, 1990-2017
Fig. I1.3 The development of heavy metals total emissions, 1990-2017
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Obr. 1.4 Vyvoj celkovych emisi POP, 1990-2017
Fig. Il.4 The development of POP total emissions, 1990-2017
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Obr. 11.5 Produkce zakladnich priamyslovych vyrobkt, 1990-2017

Fig. 1.5 The output of basic industrial products, 1990-2017
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Obr. 11.6 Spotieba paliv zdroji REZZO 1 a REZZO 2, 1990-2017
Fig. 1.6 Fuel consumption in REZZO 1 and REZZO 2 sources, 1990-2017
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Obr. 11.7 Spotieba paliv zdroji REZZO 3 (domacnosti), 1990-2017
Fig. Il.7 Fuel consumption in REZZO 3 sources (households), 1990-2017
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Obr. 1.8 Spotieba paliv zdroji REZZO 4, 1990-2017
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Onesilni€ni a ostatni — nafta / non-road and other — diesel oil
Bletecka doprava — letecky benzin / aviation — aviation gasoline
Bzelezni¢ni doprava — uhli / railways — coal

Osilniéni doprava — biopaliva / road transport — biofuels
Bsilniéni doprava — CNG / road transport — CNG

Osilniéni doprava — benzin / road transport — motor gasoline

Fig. 1.8 Fuel consumption in REZZO 4 sources, 1990-2017
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Obr. Il. 9 Srovnani emisnich stropli a scénarti emisnich projekci hlavnich zneéist'ujicich latek
Fig. 1.9 Comparison of emission ceilings and emission projection scenarios of main air pollutants
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