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V.3 AGLOMERACE OSTRAVA/
KARVINA/FRYDEK-MISTEK

Charakter i plocha aglomerace Ostrava/Karvina/
Frydek-Mistek (O/K/F-M) se od ostatnich dvou
aglomeraci CR (Prahy a Brna) vyrazné odlisuji.
Vzhledem k tomu, ze aglomerace zahrnuje plochu
tii celych okresi, nikoliv pouze méstské oblasti,
kvalitu ovzdusi v izemi reprezentuji vSechny za-
kladni typy lokalit, tedy kromé méstskych a pfi-
mestskych ¢i dopravnich také lokality s prumys-
lovou, venkovskou a regionalni charakteristikou,
které jsou rozmisténé od nizin az do horskych ob-
lasti. Uzemi je historicky zatizené rozsahlou pri-
myslovou ¢innosti v oblasti Hornoslezské panve.
Klic¢ovymi faktory ovliviiujicimi vyslednou kva-
litu ovzdusi jsou vysoka koncentrace primyslové
vyroby, velka hustota zastavby s lokalnim vytapé-
nim pevnymi palivy a husta dopravni infrastruk-
tura na obou stranach ¢esko-polské hranice. Obce
na vétSiné uzemi aglomerace na sebe navzajem
bezprosttedné navazuji (tzv. slezsky typ zastav-
by) a prumyslové arealy jsou soucasti mést. Pro
sledovani dlouhodobé nadlimitnich koncentraci
Skodlivin v ovzdusi a jejich trendl je oblast po-
kryta hustou siti vice nez dvaceti stalych méticich
stanic raznych organizaci, které jsou doplnovany
specializovanymi do¢asnymi méfenimi'.

Podstatnym cCinitelem, ktery se podili na vysled-
né snizené kvalité ovzdusi v aglomeraci, je mira
a charakter pfeshranicniho i mezi regionalni-
ho pifenosu znecisténi v nejcetnéjSich smérech
proudéni vétru. V oblasti ¢esko-polské hranice
V aglomeraci (a to nejen v bezprostiedni blizkos-
ti hranice na Karvinsku) tak vyznamné¢ ovliviiu-
ji kvalitu ovzdusi (za urcitych meteorologickych
situaci dokonce urcujicim zpisobem) také pie-
shraniéni emise a imisni pfispévky pochazejici
z uzemi Polské republiky. Moznosti rozptylu ¢i
prenosu znecistujicich pfimési v atmosféie pod-
minuji i dal§i meteorologické faktory (kap. III).
Nejen v nizinné rovin¢ Ostravské panve, ale na-
priklad i v horskych tidolich aglomerace dochazi
k castému vyskytu inverzniho charakteru pocasi
se stabilni atmosférou, a tedy zhorSenymi roz-
ptylovymi podminkami, které zvIasté v zimnim
obdobi rovnéz vyznamné pfispivaji ke zvySovani
koncentraci znecistujicich latek v ovzdusi. K nej-
castejSimu vyskytu smogovych epizod s nadlimit-

1V grafickém hodnoceni jsou pro porovnani rovnéz uvedeny
koncentrace z méfeni na stanicich imisniho monitoringu v jizni
¢asti Slezského vojvodstvi v Polské republice. Data srovnatel-
né kvality jsou dostupna pfiblizné od roku 2010.

V.3 THE OSTRAVA/ KARVINA/
FRYDEK-MISTEK AGGLOMERATION

The character and area of the Ostrava/Karvind/
Frydek-Mistek agglomeration (O/K/F-M) differ
significantly from the other two agglomerations of
the Czech Republic (Prague and Brno). Since the
agglomeration covers an area of three whole dis-
tricts, not only urban areas, the air quality in the
territory is represented by all basic types of locali-
ties, i.e. besides urban and suburban or transport
localities, also sites with industrial, rural, and re-
gional character located from lowlands to moun-
tain areas. The area has been historically burdened
with extensive industrial activity in the Upper Sile-
sian basin. The key factors influencing the resulting
air quality are high concentration of industrial pro-
duction, high density of built-up areas with local
heating by solid fuels and dense transport infra-
structure on both sides of the Czech-Polish border.
Municipalities in most areas of the agglomeration
are directly interconnected (called the Silesian type
of built-up area) and industrial sites are part of
municipalities. In order to monitor long-term abo-
ve-limit concentrations of pollutants in the air and
their trends, the area is covered by a dense network
of more than twenty permanent measuring stations
of various organizations supplemented by speciali-
zed temporary measurements’.

An important factor contributing to the resulting
reduced air quality in the agglomeration is the
rate and nature of cross-border and inter-regional
transport of pollution along the most frequent wind
directions. In the area of the Czech-Polish border,
it is most typical in the south-west — north-east
axis. In the agglomeration (and not only in the
immediate vicinity of the Karvina region border),
air quality is also significantly affected (during cer-
tain meteorological situations even principally) by
cross-border emissions and air pollution contribu-
tions originating in the territory of the Republic of
Poland. Possibilities of dispersion or transport of
pollutants in the atmosphere are also modified by
other meteorological factors (Chap. I1lI). Not only
in the lowland plane of the Ostrava basin, but also
in the mountain valleys of the agglomeration, the
inverse character of the weather with steady atmo-
sphere and subsequent worsening dispersion con-
ditions often occur which also significantly con-

1 For comparison purposes, the graphical evaluation also includes
the relevant concentration data originating from the pollution mo-
nitoring measuring stations in the southern part of the Silesian
Voivodship in the Republic of Poland. Data of comparable quality
are available for the period back to approximately 2010.
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nimi prahovymi koncentracemi suspendovanych
¢astic PM, v ramci aglomerace dochazi v udol-

N %

prosince do unora.

V.3.1 Kvalita ovzdusi v aglomeraci
Ostrava/Karvina/Frydek-Mistek

Suspendované ¢astice PM;, a PM, 5

V roce 2018 doslo k ptekroceni limitni roéni pra-
mérné koncentrace PM,, (40 pg.m™) v aglomera-
ci na dvou ostravskych primyslovych lokalitach
— v Ostravé-Radvanicich ZU a v Ostravé-P¥ivozu
a dale v lokalit¢ Véinovice, ktera lezi v katastru
obce Dolni Lutyné a reprezentuje pozad’ovou ven-
kovskou oblast imisné nejzatizenéjsi ¢asti cesko-
-polského pomezi na Karvinsku (obr. V.3.1). Mezi
roky 2010-2016 dochazelo k postupnému snizo-
vani koncentraci na vSech typech lokalit, stejné
tak jako v oblasti polského piihranici. V letech
2017 a 2018 vsak doslo kazdoro¢né k priblizné
desetiprocentnim nardstim primérnych koncent-
raci, primérné roc¢ni koncentrace roku 2018 byly
druhé nejvyssi za poslednich pét let. V tomto roce
se projevily kolisajici odchylky mési¢nich teplot.
Imisni situace byla v aglomeraci nejhorsi v tep-
lotné podnormalnich mésicich tinoru a bieznu,
ackoliv rok 2018 byl celkové mimotadné teplot-
n¢ nadnormalni (kap. III). Po tfech letech, kdy
byly primérné koncentrace na vSech typech lo-
kalit v aglomeraci podlimitni, tak doslo v pfipadé
prumyslovych stanic k ptekroceni limitni urovne.
Obdobny vyvoj koncentraci se projevil na pol-
skych i ¢eskych lokalitach v ptihranici.

Legislativou tolerovany pocet 35 dnli s nadlimitni
denni koncentraci PM,, byl v roce 2018 v aglome-
raci prekrocen na vSech reprezentativnich lokalitach
s uplnou casovou fadou, s vyjimkou pozadovych
beskydskych stanic (obr. V.3.2). Mezi deseti auto-
matizovanymi stanicemi s nejvyss$im ro¢nim poctem
prekroéeni tohoto limitu v CR figuruje 9 lokalit aglo-
merace. Na poctu piekro¢eni hodnoty denniho imis-
niho limitu PM,, (50 pg.m) se nejvice podilely kon-
centrace namérené v unoru (obr. V.3.3). Nadlimitni
denni koncentrace byly na tfech nejzatizengjSich
lokalitach (Ostrava-Radvanice ZU, Ostrava-Piivoz,
Veérovice) ojedinéle naméfeny i v letnich mésicich,
celkové se zde vyskytovaly po ¢tvrtinu roku. K pie-
kracovani tohoto imisniho limitu dochazi v aglome-
raci trvale na vSech lokalitach, s vyjimkou pozad’o-
vych stanic umisténych v horskych oblastech.

Smogové situace a regulace z divodu vysokych
koncentraci PM,, byly v aglomeraci v roce 2018

tribute to increasing concentrations of pollutants
in the air. The most frequent smog episodes with
above-limit threshold concentrations of suspended
PM,, particles within the agglomeration appear in
the Olse and Odra river floodplain areas with the
centre of occurrence from December to February.

V.3.1 Air quality in the Ostrava/Karvind/
Frydek-Mistek agglomeration

Suspended particulate matter PM,, and PM, 5

In 2018, the limit annual average concentration of
PM,, (40 ug.m”) was exceeded in the agglomeration
at two Ostrava industrial sites — Ostrava-Radvanice
ZU and Ostrava-Pitvoz, and in the Véiovice loca-
lity which lies in the area of Dolni Lutyné municipa-
lity and represents the background rural area of the
most polluted part of the Czech-Polish border in the
Karvina region (Fig. V.3.1). Between 2010-2016,
there was a gradual decrease in concentrations at
all types of localities as well as in the Polish border
area. However, in 2017 and 2018, average concen-
trations increased by around 10% each year, and
average annual concentrations in 2018 were the se-
cond highest in the last five years. This year, fluctua-
tions in monthly temperature variations occurred.
The air pollution situation in the agglomeration was
the worst in the temperature sub-normal months of
February and March, although the year 2018 was
generally extraordinarily above the normal in terms
of temperature (Chap. Ill). After three years, when
the average concentrations at all types of localities
in the agglomeration were below the limit, the limit
values were exceeded for industrial stations. A simi-
lar trend was observed in Polish and Czech locali-
ties in the border area.

In 2018, the legally tolerated number of 35 days with
above-limit daily PM,, concentration was exceeded
in the agglomeration in all representative localities
with a complete time series except for the Beskydy
background stations (Fig. V.3.2). Among the ten au-
tomated stations with the highest annual number of
cases exceeding this limit within the CR, there are 9
localities situated in this agglomeration. The highest
number of cases exceeding the daily PM,, limit value
(50 ug.m>) was recorded in February (Fig. V.3.3).
Above the limit daily concentrations were rarely
measured also in the summer months at three most
loaded localities (Ostrava-Radvanice ZU, Ostrava-
-Privoz, Vérnovice), overall, they occurred here for
a quarter of a year. The limit value is exceeded per-
manently in the agglomeration in all localities except
for background stations located in mountain areas.
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nejprve vyhlaseny na konci prvni tnorové dekady,
dale pak zacatkem biezna a k vyhlaseni smogové
situace doslo rovnéz v fijnu (kap. VI).

Primérné ro¢ni koncentrace PM,s byly v roce
2018 v aglomeraci nadlimitni (hodnota imisniho
limitu je 25 pg.m™) na tiech ¢tvrtinach lokalit (na
13 ze 17 s dostate¢nym poctem meéteni). Podlimit-
ni prumérné koncentrace byly naméfeny na pied-
mestskych a venkovskych lokalitach na jihozapad-
nim okraji nejznecisténéjsiho jadra aglomerace
a na Ttinecku. Hodnotu imisniho limitu platného
od roku 2020 (20 pg.m™) by neptekroéila pouze
koncentrace namétend na beskydské lokalité Ost-
ravice-golf. Vyvoj koncentraci od roku 2008 (obr.
V.3.4) byl obdobny jako v ptipadé PM,,. Po do-
sazeni historicky minimalnich koncentraci v roce
2016, ktery byl z hlediska pievazujicich rozptylo-
vych podminek mimotfadné ptiznivy, doslo v le-
tech 2017 a 2018 k mirnému narastu koncentraci
na vSech typech lokalit, v jednotkach procent.

Benzo[a]pyren

Uroven znegi§téni ovzdusi benzo[a]pyrenem, kte-
ry je indikatorem kontaminace ovzdusi karcino-
gennimi organickymi latkami, je velmi zavaznym
problémem predstavujicim zdravotni rizika v celé
preshrani¢ni oblasti Slezska a Moravy. Oproti
pramérmé koncentraci v CR jsou v aglomeraci
O/K/F-M trvale méfeny néckolikanasobné vyssi
hodnoty obsahu této znecist'ujici latky v suspen-
dovanych casticich. Také v roce 2018 ro¢ni pri-
meérné koncentrace benzo[a]pyrenu v PM,, v aglo-
meraci vétSinou vicenasobné¢ prekracovaly imisni
limit 1 ng.m”. Roé¢ni chod koncentraci vykazuje
maximalni hodnoty benzo[a]pyrenu v chladnych
castech roku, letni koncentrace jsou vyrazné niz-
$i. Ovsem v prumyslovych lokalitach aglomerace
O/K/F-M se vyskytuji i v teplé ¢asti roku denni
koncentrace vy$§i nez 1 ng.m”, coz doklada ce-
loro¢ni vliv emisi benzo[a]pyrenu v téchto ob-
lastech. Obdobné jako v minulych letech i v roce
2018 byla nejvyssi hodnota ro¢ni primérné kon-
centrace benzo[a]pyrenu (7,7 ng.m”) naméfena
v pramyslové lokalité Ostrava-Radvanice ZU,
hodnota imisniho limitu zde tedy byla piekrocena
vice nez sedminasobné. Obdobné vysoké hodnoty
jako na této stanici jsou vSak vzhledem k znaénym
koncentracim métfenym na jihu Polské republiky
(obr. V.3.6) predpokladany i v oblasti ¢esko-pol-
ské hranice (kap. VIII). Mnozstvi vypousténych
emisi uhlovodikli na Uzemi Polska patii mezi
nejvyssi v ramci EU? a podil domacnosti vytapé-

2 http://powietrze.gios.gov.pl/pjp/maps/air/quality/type/R

Smog situations and regulation due to high PM,,
concentrations were first announced in the agglo-
meration in 2018 at the end of the first decade of
February, then at the beginning of March, and the
smog situation was announced also in October
(Chap. VI).

In 2018, the average annual PM, 5 concentrations
ranged above the limit (the limit value is 25 ug.m”) in
three quarters of localities in the agglomeration (13
out of 17 with a sufficient number of measurements).
Below the limit concentrations were measured in
suburban and rural localities on the south-western
edge of the most polluted part of the agglomerati-
on and in the Trinec region. The limit value in force
from 2020 (20 ug.m) would not be exceeded by the
only concentration measured in the Beskydy Ostra-
vice-golf locality. The evolution of concentrations
since 2008 (Fig. V.3.4) was similar to that of PM,,.
After reaching historically minimum concentrations
in 2016 which was extremely favourable in terms of
prevailing dispersion conditions, in 2017 and 2018
there was a slight increase in concentrations in units
of percent at all types of localities.

Benzo[a]pyrene

The level of pollution by benzo[alpyrene, an indica-
tor of the contamination of the air by carcinogenic
organic substances, is a very serious problem posing
health risks in the entire cross-border area of Silesia
and Moravia. Compared to the average concent-
ration in the Czech Republic, several-times higher
content of this pollutant is permanently measured in
suspended particulates in the O/K/F-M agglomera-
tion. Also in 2018, the annual average concentration
of benzo[a]pyrene in PM,, mostly exceeded the limit
value of 1 ng.m™ several times in the agglomeration.
The annual variation of concentration exhibits ma-
ximum benzofa]pyrene content in the colder parts
of the year while summer concentrations are sub-
stantially lower. However, in industrial locations of
the O/K/F-M agglomeration, daily concentrations
higher than 1 ng.m” occur even in the warm part
of the year which indicates the year-round effect
of benzo[alpyrene emissions in these areas. As in
previous years, in 2018, the highest annual aver-
age concentration of benzofa]pyrene (7.7 ng.m™)
was measured in the industrial Ostrava-Radvanice
ZU locality, so the limit value was exceeded more
than seven times. Similar high values as those mea-
sured at this station can be, however, anticipated in
the Czech-Polish border area (Chap. VIII) because
of the high concentrations measured in the south of
the Republic of Poland (Fig. V.3.6). The amount of
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nych tuhymi palivy je v polském piihrani¢i mno-
hem vy$§i nez na &eské stran& hranice (VSB-TU
Ostrava 2018). Nadlimitni hodnoty lze ocekavat
i v dalsich obcich a méstskych ¢astech aglomerace
s vys§im podilem vytapéni domacnosti pevnymi
palivy, kde se benzo[a]pyren dlouhodobé rutinné
neméii. Prikladem mohou byt nadlimitni hodno-
ty namétené v lokalitach dotovanych v roce 2018
z rozpoltu Moravskoslezského kraje®: Vratimov
(4,0 ng.m” v PM,), Ostrava-Hrabova (3,7 ng.m"
v PM,,), Ostrava-Kun¢icky (3,4 ng.m” v PM,),
Ttinec-Konska (3,1 ng.m” v PM,s), T¥inec-Ne-
bory (2,4 ng.m” v PM, ). Historicky byla v aglo-
meraci podlimitni koncentrace benzo[a]pyrenu
naméfena pouze v roce 2017 na venkovské poza-
dové horské lokalité¢ Bily Kiiz v Moravskoslez-
skych Beskydech. Primérné ro¢ni koncentrace
benzo[a]pyrenu v poslednich deseti letech spi-
Se kolisaji a nevykazuji hodnotitelny trend (obr.
V.3.6). V meziro¢nim srovnani 2017/2018 doslo
na poloviné ze Sesti porovnatelnych lokalit k po-
klesu koncentraci, na polovin¢ lokalit se koncen-
trace zvysily.

Oxid dusicity

Roé¢ni primérné koncentrace NO, byly v roce
2018 v aglomeraci na vSech sledovanych loka-
litach s dostatecnym poctem méfeni podlimitni
(obr. V.3.5). Na zadné ze stanic nebyla rovnéz pie-
krocena hodnota hodinového imisniho limitu pro
NO, 200 pg.m (maximdlni hodinové koncentra-
ce 172,5 ng.m’ byla naméfena na dopravni loka-
lit¢ Ostrava-Poruba, DD). Minimalni dostupnost
dat 90 % nebyla v roce 2018 z technickych divo-
da splnéna na stanicich Tfinec-Kanada a Ostrava-
-Ceskobratrska (hot spot). Tato hot spot stanice je
zaméfena na monitoring zne€isténi pochazejiciho
primarné z dopravy v méstském uli¢nim kationu
Ostravy, kde koncentracni uroven v minulosti
oscilovala v blizkosti hodnoty ro¢niho imisniho
limitu 40 ug.m™. Vyvoj koncentraci NO, v dese-
tilet¢ casové fadé nevykazuje zadny zfetelny vy-
znamny trend.

Prizemni ozon

V roce 2018 pocet piekroceni hodnoty imisniho
limitu pfizemniho ozonu (maximalni denni 8ho-
dinovy primér) v prameéru za tfi roky presahl hra-
nici povolené¢ho poctu 25 dnti na tiech lokalitach
v Ostravé (Ostrava-Fifejdy, Ostrava-Marianské
Hory, Ostrava-Radvanice OZ0). Na tzemi aglo-
merace O/K/F-M byl ozon méfen na 8 lokalitach.

3 Podrobné kazdoro¢€ni vyhodnoceni viz www.chmi.cz.

emissions of hydrocarbons released in the territory
of Poland ranks among the highest within EU? and
a proportion of households with solid fuel heating
is much higher at the Polish border area than at the
Czech side of the border (VSB-TU Ostrava 2018).
Above the limit values can be expected also in other
municipalities and urban areas of the agglomeration
with a higher share of solid fuel heating of house-
holds where benzo[a]pyrene is not routinely measu-
red in the long term. Examples include above the [i-
mit values measured in locations subsidized in 2018
from the budget of the Moravian-Silesian region®:
Veatimov (4.0 ng.m” in PM,,), Ostrava-Hrabovd
(3.7 ng.m” in PM,,), Ostrava-Kuncicky (3.4 ng.m”
in PM,,), Trinec-Konskd (3.1 ng.m” in PM, ), and
Trinec-Nebory (2.4 ng.m” in PM,;). Historically,
below the limit concentration of benzo[a[pyrene in
the agglomeration was measured only in 2017 at
the Bily K7iz rural background mountain locality in
the Moravian-Silesian Beskydy. The average annual
concentrations of benzo[a]pyrene have been rather
fluctuating in the last ten years and do not show any
apparent trend (Fig. V.3.6). In the inter-annual com-
parison 2017/2018 concentrations decreased in half
of six comparable localities, concentrations increa-
sed in half of localities.

Nitrogen dioxide

The annual average NO, concentrations in the ag-
glomeration were below the limit values in all mo-
nitored localities with sufficient number of measure-
ments in 2018 (Fig. V.3.5). The value of the hourly
limit for NO, at 200 ug.m™ was also not exceeded at
any of the stations (the maximum hourly concentra-
tion of 172.5 ug.m” was measured at the Ostrava-
-Poruba, DD traffic locality). In 2018, the minimum
data availability of 90% was not met for technical
reasons at the Trinec-Kanada and Ostrava-Ceskob-
ratrska (hot spot) stations. This hot spot station is fo-
cused on monitoring pollution originating primarily
from traffic in the Ostrava city narrow street area
where the concentration level in the past oscillated
close to the annual limit value of 40 ug.m™. The evo-
lution of NO, concentrations over a ten-year time
series shows no apparent significant trend.

Ground-level ozone

In 2018, the number of instances exceeding the po-
lution limit level for ground-level ozone (maximum
8-hour daily average) on an average over three
years surpassed the permitted limit of 25 days at

2 http://powietrze.gios.gov.pl/pjp/maps/air/quality/type/R
3 For detailed annual evaluation see www.chmi.cz.
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Celkova imisni situace byla srovnatelna s rokem
2017. Koncentrace stale zistavaji na pramérné
2010 (obr. V.3.7). V Cervenci 2018 byla z divo-
du vysokych hodinovych koncentraci ptizemniho
ozonu v aglomeraci vyhlaSena smogova situace
(kap. VI).

Ostatni latky

Hodnota ro¢niho imisniho limitu pro benzen
(5 pg.m™) byla v roce 2018 piekrodena v primy-
slové lokalité Ostrava-Pfivoz (5,1 pg.m™). Zde
byly do roku 2013 méfeny vyrazné nadlimitni
hodnoty kazdoro¢né, v roce 2015 byla koncent-
race tésn¢ pod imisnim limitem. Screeningovymi
méfenimi (Krejéi a Cernikovsky, 2013) byla v le-
tech 2011-2012 potvrzena znama poloha nejvy-
znamnéj$ich velkych zdroji produkujicich emise
benzenu na tizemi mésta Ostravy (chemicka vyro-
ba v BorsodChem MCHZ, s. r. 0. a koksarenské
provozy), které zaroven lezi v ose pfevazujiciho
proudéni vzhledem k monitorovaci stanici. Nelze
vyloucit, ze k vysledné koncentraci mohly v roce
2018 prispét i emise spojené se sana¢nimi pracemi
provadénymi pii likvidaci staré ekologické zatéze
na ostravskych odpadnich lagunach zpracovatel-
ského podniku Ostramo. Vyskyt kratkodobych
extrémnich Spickovych hodnot benzenu je v této
¢asti Ostravy soustavny, neomezuje se pouze na
neékterou cast roku. Na zadné z ostatnich lokalit
aglomerace k ptekroceni imisniho limitu nedoslo,
ani dlouhodobé¢ nedochazi.

Koncentrace oxidu uhelnatého jsou v CR dlou-
hodobé podlimitni. Na ostravskych lokalitach
v aglomeraci jsou v souvislosti s vy$$imi emise-
mi, pochazejicimi z primyslovych zdroju, trvale
mefeny hodnoty vyssi nez v ostatnich oblastech
CR.

V roce 2018 probihaly intenzivni sanacni prace na
odstranéni tzv. nadbilan¢nich kalt z ropnych lagun
vzniklych ukladdnim odpadt z rafinérské vyroby
a pouzitych mazacich oleji v byvalém zpracova-
telském zavod¢ Ostramo v Ostrave. V souvislosti
s touto ¢innosti se na nékterych ostravskych stani-
cich imisniho monitoringu vyskytovaly, podobné
jako v roce 2011, $Spicky extrémnich hodinovych
koncentraci SO,. Nejvyssi koncentrace byly v roce
2018 zaznamenany na stanicich Ostrava-Fifejdy
(1 565 pg.m”) a Ostrava-Pfivoz (908 pg.m™).
Hodnoty hodinového a denniho imisniho limitu
SO, byly v pribéhu roku 2018 ptekracovany na
ttech ostravskych stanicich (Ostrava-Fifejdy, Os-
trava-Pfivoz a Ostrava-Marianské Hory). Povole-

three Ostrava localities (Ostrava-Fifejdy, Ostrava-
-Marianské Hory, Ostrava-Radvanice OZO). In the
O/K/F-M agglomeration, ozone was measured at 8
localities. The overall air pollution situation was
comparable with the year 2017. Concentrations
still remain on average lower than that prevailing
before 2010 (Fig. V.3.7). In July 2018, due to high
hourly concentrations of ground-level ozone in the
agglomeration, a smog situation was announced
(Chap. VI).

Other substances

In 2018, the annual limit value for benzene (5 ug.m)
was exceeded in the Ostrava-Privoz industrial
locality (5.1 ug.m™). Until 2013, significantly abo-
ve the limit values were measured here annually,
in 2015, the concentration was just below the limit
value. Screening measurements (Krejc¢i and Cerni-
kovsky, 2013) in 2011-2012 confirmed the well-k-
nown position of the most important large sources
producing benzene emissions in the city of Ostrava
(chemical production at BorsodChem MCHZ, Itd.,
and coking plants) situated at the axis of prevailing
air flow direction towards the monitoring station.
1t cannot be ruled out that emissions resulting from
the remediation work carried out at the old ecolo-
gical burden on the Ostrava waste lagoons of the
Ostramo processing plant could also contribute
to the resulting concentration in 2018. The occu-
rrence of short-term extreme peak benzene values
in this part of Ostrava is continuous, not limited to
a specific part of the year. None of the other locali-
ties in the agglomeration exceeded the limit value,
nor did it occur in the long term.

The carbon monoxide levels have been below the
limit vales for a long time in the Czech Republic.
At the Ostrava locations in the agglomeration, the
measured values are consistently higher than in
other areas of the Czech Republic because of higher
emissions from industrial sources.

In 2018, intensive remediation activities were ca-
rried out in removal of the so called over-the-a-
mount sludge from oil lagoons formed by deposition
of waste from refinery production and use of lubri-
cating oils at the former Ostramo processing plant
in Ostrava. In relation to this activity, peaks of ex-
treme hourly SO, concentrations occurred at some
Ostrava pollution monitoring stations, similarly
to 2011. The highest concentrations in 2018 were
recorded at the Ostrava-Fifejdy (1565 ug.m”) and
Ostrava-Privoz (908 ug.m”) stations. The hourly
and daily limit values of SO, were exceeded during
2018 at three Ostrava stations (Ostrava-Fifejdy,
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ny pocet piekroceni hodnoty hodinového imisniho
limitu SO, je 24krat za kalendaini rok, u denniho
limitu je povoleno ptekroceni ttikrat za rok. Tyto
pocty nebyly dosazeny, limity v roce 2018 tedy
nebyly ani na jedné z vyse zminénych lokalit pie-
kro¢eny. Primérné ro¢ni koncentrace SO, na ost-
ravskych stanicich mezirocné vzrostly, ve zbytku
aglomerace zlistaly na Grovni srovnatelné s rokem
2017.

V aglomeraci O/K/F-M v poslednim desetile-
ti koncentrace kovil v suspendovanych casticich
PM,, klesaly. V roce 2018 primérné ro¢ni kon-
centrace vSech kovil kopirovaly meziro¢ni vyvoj
patrny u suspendovanych ¢astic a v meziro¢nim
srovnani 2017/2018 doslo na vsech typech lokalit
k mirnému nardstu ro¢nich primérnych koncent-
raci. K ptekro¢eni imisnich limitl (stanoveny pro
nikl, arsen, kadmium a olovo) v roce 2018 v aglo-
meraci O/K/F-M nedoslo.

V.3.2 Emise v aglomeraci Ostrava/Karvina/
Frydek-Mistek

Jednotlivé kategorie zdroji emisi maji v aglo-
meraci O/K/F-M odlisné zastoupeni, nez je tomu
v jinych oblastech CR (obr. V.3.8). Podle detailni-
ho hodnoceni vyvoje emisi v letech 2008-2016,
zpracovan¢ho pro aktualizaci PZKO v roce 2018,
se podil pramyslovych zdrojii a energetiky na
emisich hlavnich Skodlivin stale snizuje. Vy-
znamné hutni komplexy spolecné s koksovnami,
energetikou a dal§imi individuadlné sledovanymi
zdroji vyprodukovaly podle predbéznych udajt
za rok 2018 cca 880 t emisi TZL, coz bylo opét
méneé (o cca 5%) nez v piedeslém roce. K dal§imu
snizeni doslo rovnéz u emisi SO, (0 8 %) a NOx
(0 7 %). U benzo[a]pyrenu pfevazuje podil emi-
si z lokalniho vytapéni a k meziro¢nim zménam
proto dochazi predevsim vlivem proménnych pa-
rametril topné¢ho obdobi. Na cca 2 % emisi ben-
zo[a]pyrenu se podili individudlné sledované
zdroje, hlavné vyroba koksu a zZeleza.

V soucasné dobé¢ je na tzemi aglomerace indi-
vidualné evidovano cca 760 provozoven zdrojl
zneCiStovani ovzdu$i zafazenych do databaze
REZZO 1 a 2. Na celkovych emisich se jich vy-
znamnéji podili pouze nékolik desitek. V souctu
emisi TZL, SO, a NOx produkuji nejveétsi mnoz-
stvi elektrarny a podnikové energetiky (napf.
TAMEH Czech s. r. 0. — Teplarna spole¢nosti,
Veolia Energie CR, a. s. — Elektrarna Ttebovice
a Elektrarna Détmarovice). U technologickych
zdroji jsou to hutni vyroby, pfedevs§im aglome-

Ostrava-Privoz and Ostrava-Marianské Hory). The
permitted number of instances exceeding the SO,
hourly limit value is 24 times per calendar year, for
the daily limit the permitted number is three times
per year. These numbers were not reached, so the
limits in 2018 were not exceeded in any of the above
mentioned locations. The average annual SO, con-
centrations at the Ostrava stations increased inter-
-annually and remained at the level comparable to
2017 in the rest of the agglomeration.

In the O/K/F-M agglomeration in the last decade,
concentration of metals in PM,, suspended particu-
lates decreased. In 2018, annual average concent-
rations of all metals followed the inter-annual trend
apparent for suspended particulates and in a year
to year comparison 2017/2018, a slight increase of
annual average concentrations occurred at all types
of localities. The pollution limit values (adopted for
nickel, arsenic, cadmium and lead) were not excee-
ded in 2018 in the O/K/F-M agglomeration.

V.3.2 Emissions in the Ostrava/Karvina/
Frydek-Mistek agglomeration

The particular categories of emission sources have
different proportion in the O/K/F-M agglomerati-
on than in other parts of the Czech Republic (Fig.
V.3.8). According to a detailed assessment of the
course of emissions in 2008—2016 prepared for up-
date of the programme for improving air quality in
2018, the share of industrial sources and the ener-
gy sector in the emissions of the main pollutants is
still decreasing. According to preliminary data for
2018, significant metallurgical complexes together
with coking plants, energy sector and other speci-
fically monitored sources produced about 880 tons
of TSP emissions which was again less (by about
5%) than in the previous year. Further reductions
were also recorded for SO, emissions (by 8%) and
NOy emissions (by 7%). For benzo[a]pyrene, the
share of emissions from local heating predomina-
tes and the year-on-year changes therefore occur
mainly due to variable parameters of the heating
period. Approximately 2% of benzo[a]pyrene emi-
ssions are attributable to individually monitored
sources, mainly coke and iron production.

Currently, approx. 760 places of operation of sour-
ces of air pollution included in the REZZO 1 and 2
databases are specifically registered in the territory
of the agglomeration. Only several dozen of them
have a substantial effect on overall emissions. In
a total of TSP, SO, and NOy emissions the highest
amounts are produced by power plants and enter-
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race rud a vyroba surového zeleza (ArcelorMittal
Ostrava a. s. — zavod 12 Vysoké pece a TRINEC-
KE ZELEZARNY, a. s. — Vyroba surového Zele-
za). Piiblizné patnact nejvyznamnéjsich provozo-
ven ro¢né produkuje 90 % vSech emisi TZL, SO,
a NOx individualné sledovanych zdroja a jejich
podil na stejnych emisich vSech kategorii zdroja
pfesahuje 65 %. Tento podil nezahrnuje obtizné
vycislitelné fugitivni emise TZL, ke kterym do-
chézi napt. u skladovacich ploch, manipulaci se
sypkymi materialy a v halach s prasnymi provozy.

Podle vystupt SLDB 2011 ptevladaji u vytapéni
domacnosti centralni zdroje tepla (cca 59 % byti),
dale pak plynové kotelny a lokalni plynové kot-
le (dohromady cca 25 % byt). V hodnoceném
uzemi lze nalézt vyznamnéjsi rozdily vyplyvajici
predevsim z charakteru skladby domacnosti jed-
notlivych okrest. Zatimco v okrese Frydek-Mis-
tek se podil byti vytapénych lokalné pevnymi
palivy blizi 20 %, v okrese Karvina se jedna o cca
8 % a v okrese Ostrava o pouha 4 %. Tato skutec-
nost, zvyraznéna navic vyssi prumérnou nadmot-
skou vyskou sidel v okrese Frydek-Mistek i vétsi
prumeérnou plochou byti, se projevuje piredevsim
u emisi, u nichz tvoii kategorie REZZO 3 vy-
znamnéj$i podil, tj. u TZL a ¢astic, VOC, benzenu
a pfedevsim u emisi benzo[a]pyrenu.

V.3.3 Shrnuti

V aglomeraci O/K/F-M jsou trvale prekracova-
ny limitni hodnoty koncentraci suspendovanych
castic a na n¢ navazaného benzo[a]pyrenu. Kon-
centrace méfené na lokalitdich aglomerace patfi
v CR k nejvy$§im. Maximélni hodnoty primér-
nych ro¢nich koncentraci PM,, i PM,; jsou zde
méfeny jednak v okoli rozsahlych primyslovych
areald, ale také v blizkosti ¢esko-polské hranice.
Koncentrace $kodlivin pod trovni imisnich limi-
tl jsou Castéji méfeny v jizni Casti aglomerace na
pozad'ovych a venkovskych lokalitach v Morav-
skoslezskych Beskydech a jejich podhiii. Zne-
¢isténi ovzdusi suspendovanymi Casticemi neni
v aglomeraci problémem pouze chladné poloviny
roku. Pomér koncentraci PM,s/PM,, je nejvyssi
na prumyslovych lokalitach aglomerace O/K/F-M
(obr. IV.1.16). Ackoliv k piekra¢ovani imisnich
limitd pro ochranu lidského zdravi dochazi na
obou stranach ¢esko-polské hranice, koncentrac-
ni uroven suspendovanych ¢astic i na nich sorbo-
vaného benzo[a]pyrenu je na ceskych a polskych
lokalitaich v zajmové ptihrani¢ni oblasti rozdil-
na. Zvlaste u koncentraci benzo[a]pyrenu jed-
nozna¢n¢ dominuje znecisténi na prilehlé polské

prise energy generation (e.g. TAMEH Czech s.r.o.
— heating plant of the enterprise, Veolia Energie
CR, a.s. — Trebovice power plant, and Détmarovice
power plant). For technological sources, these are
metallurgical production facilities, primarily ore
agglomeration and production of crude iron (Arce-
lor Mittal Ostrava a.s. — Plant 12 Blast Furnaces,
and TRINECKE ZELEZARNY, a.s. — crude iron
production). Approximately fifteen of the most im-
portant facilities produce annually 90% of all TSP,
SO, and NOy emissions of specifically monitored
sources and their share on equal type of emissions
of all categories of sources is above 65%. This pro-
portion does not include difficult-to-estimate fu-
gitive TSP emissions produced, for example, from
landfills, handling of bulk materials and halls with
dusty operations.

According to the output of SLDB 2011, central
heating sources predominate in heating house-
holds (approx. 59% of apartments), followed by
gas boilers and local gas boilers (together approx.
25% of apartments). The greatest differences can
be found in the evaluated territory stemming pri-
marily from the character of households in specific
districts. While in the Frydek-Mistek district the
fraction of apartments heated locally with solid fu-
els is close to 20%, this fraction equals only approx.
8% in the Karvina district and only 4% in the Ost-
rava district. This fact, exacerbated in addition by
the higher average altitude of settlements in the
Frydek-Mistek district and the greater average size
of apartments, is manifested primarily in emissi-
ons that have a substantial portion in the REZZO 3
category, i.e. TSP and particulates, VOC, benzene
and especially emissions of benzo[a[pyrene.

V.3.3 Summary

In the O/K/F-M agglomeration, the limit values for
the concentrations of suspended particles and the
benzo[a]pyrene bound thereto are constantly excee-
ded. Concentrations measured at the localities in the
agglomeration are among the highest in the Czech
Republic. The maximum values of average annual
concentrations of PM,, and PM,s measured there
occur in the vicinity of large industrial sites but also
near the Czech-Polish border. Pollutant concent-
rations below the limit values are more frequently
measured in the southern part of the agglomeration
in the background and rural localities in the Mora-
vian-Silesian Beskydy mountains and their foothills.
Air pollution by suspended particles is not only
a problem in the agglomeration in the cold half of
the year. The PM,s/PM,, concentration ratio is hi-
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¢asti izemi jizniho Slezska. Vliv ptfeshrani¢niho
prenosu zneciSténi se nejmarkantnéji projevuje
v koncentracnich trovnich métenych v tidolnich
lokalitach pohranicnich fek, které jsou srovnatel-
né s pramyslovymi lokalitami v Ostrave.

V aglomeraci O/K/F-M je specifické zastoupeni
podilti jednotlivych kategorii primarnich zdro-
ju emisi; u vSech evidovanych latek s vyjimkou
benzo[a]pyrenu dominuji emise zdroji REZZO 1.
Vysledkem komplikovaného emisniho profilu
a mezoklimatickych podminek oblasti i vzajem-
ného preshrani¢niho transportu znecistujicich
latek a jejich prekursorti mezi Ceskou a Polskou
republikou jsou nadlimitni imisni koncentrace
Skodlivin v ovzdusi, které se projevuji zvysenymi
zdravotnimi riziky pro obyvatelstvo.

I ptes dlouhodobé piinosy provadénych opatie-
ni ke snizovani emisi vypousténych v oblasti do
ovzdusi se také v roce 2018 projevil vliv prevla-
dajicich meteorologickych podminek na vysled-
nou imisni situaci regionu. Na tzemi aglomerace
O/K/F-M se meziro¢né mirn¢ zvysily primérné
koncentrace suspendovanych ¢astic PM,, i PM,;
a kovl v nich obsazenych. Na poloviné loka-
lit doslo k narGstu koncentraci benzo[a]pyrenu.
V Ostravé v souvislosti s provadénim sanac¢nich
praci pii odstrafiovani staré ekologické zatéze na-
rostly koncentrace oxidu sifi¢itého. Koncentrace
benzenu se v lokalité¢ Ostrava-Pfivoz poprvé od
roku 2013 zvysily na nadlimitni Groven. V teplé
¢asti roku dosahly nadlimitni urovné pfekrocenim
povoleného poctu 25 dni s maximalnim dennim
8hodinovym primérem koncentrace piizemniho
ozonu v priméru za tfi roky na tfech ostravskych
lokalitach. V aglomeraci byly vyhlaSovany smo-
gové situace z divodu vysokych koncentraci PM,,
a vysokych koncentraci ptizemniho ozonu.

ghest at industrial sites of the O/K/F-M agglome-
ration (Fig. 1V.1.16). Although the limit values for
the protection of human health are exceeded on both
sides of the Czech-Polish border, the concentration
level of suspended particles and the benzo[alpyrene
adsorbed on them is different in the Czech and Po-
lish localities in the border area of interest. Particu-
larly in the case of benzo[a]pyrene concentrations,
pollution in the adjacent Polish part of southern Si-
lesia clearly dominates. The impact of transborder
pollution transmission is most noticeable in the con-
centration levels measured in the valley localities
of the border water streams, which are comparable
with industrial sites in Ostrava.

There is a specific sharing of particular categories
of primary emission sources in the O/K/F-M agglo-
meration; REZZO 1 sources dominate in all the re-
gistered categories except for benzo[a]pyrene. The
resulting effect of a complicated emission profile
and mesoclimate conditions of the area, and also
of mutual trans-boundary transport of polluting
substances and their precursors between the Czech
Republic and the Republic of Poland, is above the
limit pollution concentration of pollutants in the air
demonstrated by increased risks for the population.

Despite the long-term benefits of measures under-
taken to reduce the emissions released into the air
in the area, the impact of predominant meteorolo-
gical conditions on the resulting air pollution situa-
tion in the region was exhibited also in 2018. In the
territory of the O/K/F-M agglomeration, the aver-
age concentrations of suspended PM,, and PM, s
particles and metals contained therein increased
slightly. Half of the localities experienced incre-
ased benzo[a]pyrene concentrations. In Ostrava,
the concentration of sulphur dioxide increased in
connection with carrying out remediation activities
to remove the old ecological burden. Benzene con-
centrations in the Ostrava-Privoz locality increa-
sed above the limit for the first time since 2013. In
the warm part of the year, above the limit levels
were reached by exceeding the permitted number
of 25 days with a maximum daily 8-hour average
of ground-level ozone concentrations in three ye-
ars on average in three Ostrava localities. Smog
situations were announced in the agglomeration
due to exceeding the threshold values of high PM
concentrations and high ground-level ozone con-
centrations.
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Tab. V.3.1 Plocha aglomerace Ostrava/Karvina/Frydek-Mistek s prekrocenymi imisnimi limity
jednotlivych skodlivin

Tab. V.3.1 The territory of the Ostrava/Karvina/Frydek-Mistek agglomeration with the exceeded limit
values of individual pollutants

PM,, ro¢ni PM, ;s ro¢ni NO, rocni Benzo[a]pyren
Rok pramér PM,, 24h pramér pramér ro&ni pramér 0,
Year annual annual annual /
average average average CUIIENENEERS
2012 31.05 % 85.38 % 67.04 % - 87.91 % 16.28 %
2013 2712 % 77.38 % 58.55 % — 100.00 % 26.51 %
2014 15.88 % 69.28 % 50.15 % - 88.66 % 5.23 %
2015 0.77 % 53.96 % 28.73 % — 100.00 % 27.15%
2016 — 46.32 % 20.50 % — 97.92 % 7.55 %
2017 1.00 % 65.54 % 34.88 % — 83.02 % 11.66 %
2018 4.68 % 57.88 % 40.86 % — 7713 % 3.33%
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Obr. V.3.1 Priimérné ro¢ni koncentrace PM,, v roce 2018 a trend koncentraci v letech 2008-2018,
aglomerace Ostrava/Karvina/Frydek-Mistek

Fig. V.3.1 Average annual PM,, concentrations in 2018 and trend of concentrations, agglomeration of
Ostrava/Karvina/Frydek-Mistek, 2008-2018
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Obr. V.3.2 36. nejvyssi 24hod. koncentrace PM,, v roce 2018 a trend koncentraci v letech 2008-2018,
aglomerace Ostrava/Karvina/Frydek-Mistek

Fig. V.3.2 The 36™ highest 24-hour concentration PM,, in 2018 and trends of concentrations in
2008-2018, agglomeration of Ostrava/Karvina/Frydek-Mistek
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Obr. V.3.3 Poéet dni s koncentracemi PM,, > 50 ug.m= v jednotlivych mésicich véetné celkového
poctu prekroc€eni, aglomerace Ostrava/Karvina/Frydek-Mistek, 2018

Fig. V.3.3 Number of days with concentrations of PM,, > 50 ug.m™ in individual months, incl. total
number of exceedances, agglomeration of Ostrava/Karvina/Frydek-Mistek, 2018
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Obr. V.3.4 Pramérné rocni koncentrace PM,; v roce 2018 a trend koncentraci v letech 2008-2018,
aglomerace Ostrava/Karvina/Frydek-Mistek

Fig. V.3.4 Average annual PM,; concentrations in 2018 and trends of concentrations, 2008—2018,
agglomeration of Ostrava/Karvina/Frydek-Mistek
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Obr. V.3.5 Primérné ro¢ni koncentrace NO, v roce 2018 na vybranych lokalitach a na jednotlivych
typech stanic, aglomerace Ostrava/Karvina/Frydek-Mistek, trend 2008—2018

Fig. V.3.5 Average annual NO, concentrations in 2018 for selected locations and trend of
concentrations, agglomeration of Ostrava/Karvina/Frydek-Mistek, 2009-2018
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Obr. V.3.6 Primérné roéni koncentrace benzo[a]pyrenu v roce 2018 a trend koncentraci v letech
2008-2018, aglomerace Ostrava/Karvina/Frydek-Mistek

Fig. V.3.6 Average annual benzo[a]pyrene concentrations in 2018 and trends of concentration,
2008-2018, agglomeration of Ostrava/Karvina/Frydek-Mistek
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* Polish border area — the avarage from urban localities in the southern part of the Silesian Voivodship in the Republic of Poland
neighbouring with the Czech Republic (Cieszyn, Rybnik, Ustron, Wodzistaw)

Obr. V.3.7 Pocty prekro¢eni hodnoty imisniho limitu O; v priiméru za tfi roky, aglomerace Ostrava/
Karvina/Frydek-Mistek, 2008—-2018

Fig. V.3.7 Numbers of exceedances of the limit value of O; in the average for three years,
agglomeration of Ostrava/Karvina/Frydek-Mistek, 2006-2018
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Obr. V.3.8 Emise vybranych znecist'ujicich latek v €lenéni dle REZZO, aglomerace Ostrava/Karvina/
Frydek-Mistek, 2008 a 2016

Fig. V.3.8 Emissions of selected pollutants listed according to REZZO, agglomeration of Ostrava/
Karvina/Frydek-Mistek, 2008 and 2016
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