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IV.6 TEZKE KOVY

IV.6.1 Znecisténi ovzdusi tézkymi kovy
v roce 2018

Olovo

Roéni imisni limit olova (500 ng.m™) nebyl v roce
2018 prekrocen na zadné z 52 lokalit, pro které
byl k dispozici dostatek tidaji pro vypocet platné-
ho roéniho priméru. Nejvyssi koncentrace olova
jsou opakované méteny v aglomeraci O/K/F-M,
kde byl na lokalité Ostrava-Radvanice ZU namé-
fen i nejvyssi ro¢ni priimér (47 ng.m™).
Dlouhodobé jsou koncentrace olova na celém
tizemi CR velmi nizké a nedosahuji ani poloviny
imisniho limitu, tj. hodnoty dolni meze pro posu-
zovani (250 ng.m™). Z celkového poétu 48 lokalit,
které mefily koncentrace olova v roce 201712018
doslo k naristu roéni primérné koncentrace na
40 lokalitach, tj. 83 %, zatimco k poklesu pouze
na 8 lokalitach, tj. 17 %.

Kadmium

Roéni imisni limit kadmia (5 ng.m™) nebyl v roce
2018 prekrocen na zadné lokalité z celkem 52 lo-
kalit s platnym ro¢nim prumérem (obr. 1V.6.2).
Nejvyssi roéni primérné koncentrace byly méfe-
ny pievazné na lokalitach v okresech Jablonec nad
Nisou a Ostrava-mésto (obr. 1V.6.1). Na dlouho-
dobé nejzatizengjsi stanici Tanvald-Skolka se pra-
mérna ro¢ni koncentrace oproti roku 2017 zvysila
23,0ng.m™ na 3,2 ng.m”.

Dlouhodobé jsou koncentrace kadmia na vétsi-
n& uzemi CR podlimitni (obr. 1V.6.5). Z celko-
vého poctu 42 lokalit, které mérily koncentrace
kadmia v roce 2017 i 2018 doslo k naristu ro¢ni
prumérné koncentrace na 35 lokalitach, tj. 83 %,
zatimco k poklesu pouze na 7 lokalitach, tj. 17 %
(obr. 1V.6.7).

Arsen

Ro¢ni imisni limit arsenu (6 ng.m™) nebyl v roce
2018 prekrocen na zadné lokalité z celkem 52 lo-
kalit s platnym ro¢nim prumérem (obr. 1V.6.4).
Nejvyssimi koncentracemi arsenu je nejvice zati-
zen okres Kladno, uzemi hl. m. Prahy a Mostecko
(obr. IV.6.3). Nejvyssi roéni prumér byl naméten
na lokalité¢ Kladno-Svermov, kde se koncentrace
oproti roku 2017 snizila z 6 ng.m™ na 3,9 ng.m™.

Dlouhodobé jsou koncentrace arsenu na azemi
CR, s vyjimkou oblasti Kladna, Prahy a Mostec-

IV.6 HEAVY METALS
IV.6.1 Air pollution by heavy metals in 2018

Lead

The annual pollution limit level for lead (500 ng.m™)
was not exceeded in 2018 at any of the 52 locations
for which a sufficient amount of data was available
Jfor calculation of the valid annual average value.
The highest lead concentrations are repeatedly
measured in the O/K/F-M agglomeration where the
highest annual average (47 ng.m”) was measured
at the Ostrava-Radvanice ZU locality.

The lead concentrations have long been very low
over the whole territory of the Czech Republic and
do not reach even half of the pollution limit level, i.e.
the value of the lower assessment limit (250 ng.n).
From the total of 48 localities measuring lead con-
centrations in both 2017 and 2018, the annual ave-
rage concentration increased in 40 localities, i.e.
83%, while it decreased in only 8 localities, i.e. 17%.

Cadmium

The annual pollution limit level for cadmium
(5 ng.m”) was not exceeded in 2018 at any location
of the total of 52 locations with valid annual aver-
age value (Fig. IV.6.2). The highest annual average
concentrations were measured mostly at localities
in the Jablonec nad Nisou and Ostrava-mésto dis-
tricts (Fig. 1V.6.1). The average annual concentra-
tion at the Tanvald-skolka station, the most affected
site in the long-term, increased from 3.0 ng.m” to
3.2 ng.m” compared to 2017.

Cadmium concentrations have long been below the
limit values over most of the territory of the Czech
Republic (Fig. 1V.6.5). Of the total of 42 localities
measuring cadmium concentrations in both 2017
and 2018, the annual average concentration incre-
ased in 35 localities, i.e. 83%, while it decreased in
only 7 localities, i.e. 17% (Fig. 1V.6.7).

Arsenic

The annual pollution limit level for arsenic (6 ng.m”)
was not exceeded at any locality in 2018 of the to-
tal of 52 locations with valid annual average value
(Fig. IV.6.4). In the long term, arsenic concentrati-
ons have been measured below the limit values over
most of the Czech Republic. Concentrations above
the limit were measured particularly at the begin-
ning of the evaluated period 2008-2018 at the afo-
rementioned stations in the Kladno region and at the
Ostrava-Maridanské hory station (Fig. 1V.6.5).
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ka, podlimitni (obr. 1V.6.6). V nezatizenych ob-
lastech se koncentrace pohybuji nad polovinou
imisniho limitu, v zatizenych oblastech i nad imi-
snim limitem. Z celkového poctu 42 lokalit, kte-
ré metily koncentrace arsenu v roce 2017 1 2018,
doslo k naristu ro¢ni primérné koncentrace na 20
lokalitach, tj. 48 %, zatimco k poklesu na 22 loka-
litach, tj. 52 % (obr. 1V.6.8).

Nikl

Roéni imisni limit niklu (20 ng.m™) nebyl v roce
2018 prekrocen na zadné z 52 lokalit, pro které
byl k dispozici dostatek 0idaji pro vypocet platné-
ho ro¢niho priméru. Nejvyssi koncentrace niklu
jsou opakované méteny v aglomeraci O/K/F-M.
Nejvyssi roéni primér (4 ng.m™) byl naméfen na
lokalité Ostrava-Marianské Hory.

Dlouhodobé jsou koncentrace niklu velmi nizké
na celém uzemi CR a nedosahuji ani poloviny
imisniho limitu, tj. hodnoty dolni meze pro posu-
zovani (10 ng.m™). Z celkového poétu 40 lokalit,
které métily koncentrace niklu v roce 201712018
doslo k nartistu ro¢ni primérné koncentrace na 26
lokalitach, tj. 65 %, zatimco k poklesu pouze na
14 lokalitach, tj. 35 %.

IV.6.2 Vyvoj koncentraci tézkych kov

Vyvoj primérnych ro¢nich koncentraci tézkych
kovl je v poslednich 11 letech mirné klesajici,
pfipadné setrvaly, s vyjimkou nékolika vykyvi
v letech 2010, 2012 a 2013 (obr. 1V.6.9). Jejich
pri¢ina neni zatim dostate¢né objasnéna, je zde
mozny vliv zhorSenych rozptylovych a meteoro-
logickych podminek.

V roce 2010 byly zaznamenany vyssi koncentrace
olova, a to na dopravnich a pramyslovych lokali-
tach.

V letech 2012 az 2015 byly zaznamenany vysoké
az preslimitni koncentrace kadmia na Tanvaldsku
(Liberecky kraj). Oblast Tanvaldu je charakteris-
ticka vysokym zastoupenim sklarského primyslu
(ASKPCR 2014), ktery je vyznamnym zdrojem
emisi kadmia z pouzivanych barev a tavidel (Be-
ranova 2013). V letech 2015 a 2016 zde probéhla
ekologizace provozu, coz vedlo ke snizeni ro¢nich
pramérnych koncentraci kadmia pod hranici imi-
sniho limitu.

Na Kladensku byl v hodnoceném obdobi piekra-
covan imisni limit pro arsen do roku 2013. Od
roku 2014 se ro¢ni koncentrace pohybuji tésné
nad hodnotou horni meze posuzovani. Kladensko

The highest average annual concentrations are ob-
served in the Kladno district where the concentrati-
on of 3.9 ng.m” was measured at the Kladno-Sver-
mov locality in 2018, which is the lowest value
for the evaluated period 2008-2018 (in 2017 and
2016, the concentrations of 6 ng.m” and 5 ng.m”,
respectively, were observed). Furthermore, the
concentration of 3.4 ng.m”> was measured at the
Kladno-Vrapice locality and the value of 3 ng.m”
in the Stehelceves locality. Average annual concen-
trations around 3 ng. m™> are also measured, in the
long term, at the Lom station in the Usti nad Labem
region and at the Tanvald-$kolka station in the Li-
berec region. It follows that the highest concentra-
tions of arsenic affect the Kladno area, part of the
territory of the Prague Capital, and the Most and
Tanvald areas (Fig. 1V.6.3 and Fig. 1V.6.6).

From the total of 42 localities measuring arsenic con-
centrations in both 2017 and 2018, the annual average
concentration increased in 20 localities, i.e. 48%, while
it decreased in 22 localities, i.e. 52% (Fig. IV.6.8).

Nickel

The annual pollution limit level for nickel (20 ng.m)
was not exceeded in 2018 at any of the 45 locations
for which a sufficient amount of data was available
for calculation of the valid annual average value.
The highest nickel concentrations are repeated-
ly measured in the O/K/F-M agglomeration. The
highest annual average value (4 ng.m”) was ob-
served at the Ostrava-Marianské Hory location.

In the long term, nickel concentrations are very low
in the whole territory of the Czech Republic and do
not even reach half of the pollution limit value, i.e. the
value of the lower assessment threshold (10 ng.m™).
Out of the total of 40 localities measuring nickel con-
centrations in both 2017 and 2018, the annual aver-
age concentration increased in 26 localities, i.e. 65%,
while it decreased in only 14 localities, i.e. 35%.

IV.6.2 Trends in heavy metal concentrations

A trend of the average annual concentrations of
heavy metals have been slightly decreasing or
sustained over the past 11 years, except for some
Sfluctuations in 2010, 2012 and 2013 (Fig. 1V.6.9).
Their cause is not yet sufficiently clarified, there is
a possible influence of worsening dispersion and
meteorological conditions. In 2010, higher lead
concentrations were observed at traffic and in-
dustrial sites.

Between 2012 and 2015, high to above-limit ca-
dmium concentrations were observed in the Tan-
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je jednou z oblasti, kde probiha kampanové mé-
feni koncentraci tézkych kovli v ramci projektu
TACR (¢. TITSMZP704). Piedbé&zné vysledky
ukazuji na lokalni vytapéni jako na zdroj vyso-
kych koncentraci arsenu v tomto regionu. Proble-
matika je pfedmétem dalSiho zkoumani.

V roce 2013 doslo k vyraznému nartstu koncent-
raci niklu na dopravnich stanicich. Od roku 2014
je na pramyslovych stanicich pozorovan kolisavy
chod ro¢nich koncentraci niklu.

IV.6.3 Emise tézkych kovu

Do skupiny tézkych kovl jsou tazeny kovy se
specifickou mérnou hmotnosti vétsi nez 4,5 g.cm™
a jejich slouceniny. Tézké kovy jsou pfirozenou
soucasti fosilnich paliv a jejich obsah v palivu se
1isi podle lokality tézby. Mnozstvi emisi tézkych
kovl pti spalovani fosilnich paliv zavisi prede-
v§im na druhu paliva, typu spalovaciho zafizeni
a na teploté spalovani, ktera ovliviiuje tékavost
tézkych kovl. Emise tézkych kovi vznikaji i pfi
nékterych technologickych procesech, protoze je
obsahuji vstupni suroviny (napf. zelezna ruda,
kovovy Srot, sklarsky kmen, barviva, sklenéné
stiepy). Vedle uvedenych procesu existuje i fada
zdroju fugitivnich emisi obsahujicich tézké kovy
(napf. ¢astice z otérli brzd a pneumatik nebo emi-
se souvisejici se starymi ekologickymi zatézemi
po tézebni a hutnické ¢innosti).

Spalovaci procesy maji pfevazujici vyznam pie-
devs$im u emisi arsenu a niklu. Mezi nejvyznam-
néjsi sektory v celorepublikovém métitku patii
1Ala — Vefejna energetika a vyroba tepla, jejiz
podil v roce 2017 na emisich arsenu ¢inil 22,9 %
a na emisich niklu 37,5 % (obr. IV.6.10 a 1V.6.12).
Podil sektort vyroby zeleza a oceli (1A2a a 2C1)
byl vyznamny v roce 2017 pfedevsim u emisi olo-
va (22,2 %; obr. 1V.6.16). Vliv sektoru 1A4bi —
Lokalni vytapéni domacnosti prevazoval u emisi
kadmia s podilem 51,1 % (obr. 1V.6.14) a vyznam-
n¢ se projevoval i u emisi arsenu (34,4 %; obr.
1V.6.10). Vyznamny podil na celkovych emisich
olova tvofi emise z odpalovani ohnostroji a py-
rotechniky (28.4 %, obr. 1V.6.16), které se radi do
sektoru 2G — Ostatni zdroje. Na emisich kadmia
se sektor 2G podilel 10,5 %, kde hlavnim zdrojem
emisi byl tabakovy kouf (obr. 1V.6.14). Klesaji-
ci trend emisi tézkych kovi v obdobi 2008-2017
souvisi s vyvojem emisi suspendovanych castic
(kap. IV.1.3), na které jsou tyto latky vazané (obr
IV.6.11, 1V.6.13, 1V.6.15 a 1V.6.17). K poklesu
emisi tézkych kovl vyznamné ptispéla opatfeni
v sektoru vyroby Zeleza a oceli, zejména zlepSe-

vald area (the Liberec region). The Tanvald area
is characterized by a high representation of the
glass industry (ASKPCR 2014) which is a signifi-
cant source of cadmium emissions _from used paints
and fluxing agents (Beranova 2013). In 2015 and
2016 the production operation was adapted to be
ecologically favourable which led to a decrease of
annual average cadmium concentrations below the
limit value.

In the Kladno region, the limit value for arsenic
was being exceeded in the period under review
until 2013. Since 2014, annual concentrations
have been just above the upper assessment limit.
Kladno is one of the areas where the campaign
measurement of heavy metal concentrations under
the Technology Agency of the CR project (No. TIT-
SMZP704) takes place. Preliminary results indica-
te local heating as a source of high arsenic concen-
trations in the region. The issue is subject to further
investigation.

In 2013, there was a significant increase in nickel
concentrations at traffic stations. Since 2014, flu-
ctuating annual nickel concentrations have been
observed at industrial stations.

IV.6.3 Emissions of heavy metals

The group of heavy metals comprises metals with
a specific density greater than 4.5 g.cm™ and their
compounds. Heavy metals are a natural compo-
nent of solid fuels and their contents in fuels vary
in dependence on the mining site. The amounts
of heavy metal emissions from the combustion of
solid fuels depends primarily on the kind of fuel,
type of combustion equipment and combustion
temperature, which affects the volatility of the
heavy metals. Heavy metal emissions are also for-
med in some technological processes because they
are contained in the starting materials (e.g. iron
ore, scrap metal, glass batches, coatings, glass
shards). In addition to these processes, there are
also a number of sources of fugitive emissions
containing heavy metals (for example, particles
from abrasion of brakes and tyres or emissions re-
lated to old environmental burdens left by mining
and metallurgical activities).

Combustion processes are of predominant impor-
tance primarily for emissions of arsenic and nickel.
The most significant sectors at a national scale in-
clude 141a— Public electricity and heat producti-
on which contributed 22.9% to arsenic emissions
and 37.5% to nickel emissions in 2017 (Fig. IV.6.10
and Fig. 1V.6.12). In 2017, significant contributi-
ons from the sectors of iron and steel production
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ni systému odpraseni spékacich pasti aglomerace.
Technickymi opatfenimi se rovnéz podatilo snizit
emise tézkych kovi pii vyrobé skla. V poslednich
letech dochazi k naristu objemu sekundarni vy-
roby nezeleznych kovii, zejména hliniku a olova.
Emise tézkych kovii z téchto zdroju jsou velice
proménlivé v zavislosti na kvalité zpracovavané-
ho kovového odpadu.

Vzhledem k ptevazujicimu podilu sektoru verejné
energetiky a vyroby tepla a sektoru vyroby zeleza
a oceli je i izemni rozlozeni emisi tézkych kovu
(bez zahrnuti emisi ze sektoru 2G — Ostatni zdro-
je) dané predevsim rozmisténim podniki spadaji-
cich do téchto sektorti. Emise arsenu a niklu jsou
soustfedény v oblastech, ve kterych se nachazeji
tepelné elektrarny a teplarny spalujici uhli (obr.
1V.6.18 a 1V.6.19). Jedna se predev$im o podniky
v Usteckém, Stiedogeském a v Pardubickém kraji.
Emise kadmia a olova izemn¢ ptevazuji v aglo-
meraci O/K/F-M vlivem koncentrace podnikd na
vyrobu Zeleza a oceli. Ve StfedoCeském kraji je
vyznamné mnozstvi emisi olova do ovzdusi vna-
Seno ze sekundarni vyroby olova v Kovohutich
Ptibram (obr. I1V.6.20 a 1V.6.21).

(1A2a and 2C1) related primarily to lead emissions
(22.2%, Fig. 1V.6.16). The impact of sector 144bi
— Residential: Stationary predominated for cadmi-
um emissions with a share of 51.1% (Fig. 1V.6.14)
and was significant for arsenic emissions (34.4%;
Fig. 1V.6.10). Significant share of total lead emi-
ssions is formed by emissions from triggering of
fireworks and pyrotechnics (28.4%, Fig. 1V.6.16)
which belong to sector 2G — Other sources. The
cadmium emissions accounted for 10.5% from 2G
sector with the main source of emissions being to-
bacco smoke (Fig. IV.6.14). The decreasing trend in
emissions of heavy metals in the 2008-2017 period
relates to the rate of emissions of suspended par-
ticles (Chap. 1V.1.3) to which these substances are
bound (Fig. 1V.6.11, 1V.6.13, IV.6.15 and 1V.6.17).
Measures in the sector of production of iron and
steel made a substantial contribution to the decre-
ase in heavy metal emissions, especially the impro-
vements in the dust-removal system for agglome-
ration sintering strands. Technical measures have
also managed to reduce heavy metal emissions in
glass production. In recent years, there has been an
increase in the volume of secondary production of
non-ferrous metals, especially aluminium and lead.
Emissions of heavy metals from these sources are
very variable in dependence on the quality of the
processed scrap metal.

In view of the predominant contribution of the
sector of public electricity and heat production and
the sector of iron and steel production, the terri-
torial distribution of heavy metal emissions (exc-
luding emissions from sector 2G — Other sources)
is determined mainly by the location of production
facilities in these sectors. Emissions of arsenic and
nickel are concentrated in areas in which thermal
power plants and heating plants burning coal are
located (Fig. 1V.6.18 and 1V.6.19). These are pri-
marily enterprises in the Usti, Central Bohemian
and Pardubice regions. Emissions of cadmium and
lead are predominantly produced in the O/K/F-M
agglomeration due to concentration of enterprises
producing iron and steel. A substantial amount of
lead emissions in the Central Bohemian region is
relates to secondary lead production at Kovohuté
Pribram (Fig. IV.6.20 and 1V.6.21).
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Obr. IV.6.1 Pole ro¢ni primérné koncentrace kadmia v ovzdusi, 2018
Fig. IV.6.1 Field of annual average concentration of cadmium in the ambient air, 2018
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Obr. IV.6.2 Roéni primérné koncentrace kadmia mérené na stanicich imisniho monitoringu, 2018
Fig. IV.6.2 Annual average concentrations of cadmium in the ambient air quality network, 2018
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Obr. 1V.6.3 Pole ro¢ni primérné koncentrace arsenu v ovzdusi, 2018
Fig. IV.6.3 Field of annual average concentration of arsenic in the ambient air, 2018
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Obr. 1V.6.4 Ro¢ni primérné koncentrace arsenu méfené na stanicich imisniho monitoringu, 2018
Fig. IV.6.4 Annual average concentrations of arsenic in the ambient air quality network, 2018
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Obr. 1V.6.5 Pétilety primér ro¢nich primérnych koncentraci kadmia, 2014-2018
Fig. IV.6.5 Five-year average of annual average concentrations of cadmium, 2014-2018
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Obr. 1V.6.6 Pétilety primér roénich primérnych koncentraci arsenu, 2014-2018
Fig. IV.6.6 Five-year average of annual average concentrations of arsenic, 2014-2018
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Obr. IV.6.7 Ro¢ni primérné koncentrace kadmia v ovzdusi na vybranych stanicich, 2008-2018
Fig. IV.6.7 Annual average concentrations of cadmium in the ambient air at selected stations, 2008—2018
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Obr. 1V.6.8 Roéni primérné koncentrace arsenu v ovzdusi na vybranych stanicich, 2008-2018
Fig. IV.6.8 Annual average concentrations of arsenic in the ambient air at selected stations, 2008-2018
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Obr. IV.6.9 Trendy roénich charakteristik tézkych kovi v Ceské republice, 2008-2018
Fig. IV.6.9 Trends of heavy metals annual characteristics in the Czech Republic, 2008-2018
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Obr. IV.6.10 Podil sektorti NFR na celkovych emisich arsenu, 2017
Fig. IV.6.10 Total emissions of arsenic sorted out by NFR sectors, 2017
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Obr. 1V.6.11 Vyvoj celkovych emisi arsenu, 2008-2017
Fig. IV.6.11 The development of arsenic total emissions, 2008-2017
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Fig. IV.6.12 Total emissions of nickel sorted out by NFR sectors, 2017

10 - Ostatni / Other

9 4 1A1c — Zpracovani uhli (brikety, koks, zplyfiovani) /
Manufacture of solid fuels and other energy industries

8 4 m5C1a — Spalovani komunalniho odpadu / Municipal
waste incineration

7 1 W 2C5 - Vyroba olova / Lead production

®1A3bvi - Silniéni doprava: Otéry pneumatik a brzd /
Road transport: Automobile tyre and brake wear

B 1A4ai - Sluzby, instituce: Stacionarni spalovaci
zdroje / Commercial/institutional: Stationary
4 - m2G - Ostatni zdroje / Other product use
3 m2C1 - Vyroba Zeleza a oceli / Iron and steel
production

B 1A4bi — Lokalni vytapéni domacnosti / Residential:
Stationary

Emise [t]
Emission [t]
[6)]

1 B 1A2c - Spalovaci procesy v primyslu a stavebnictvi:
Chemicky pramysl / Stationary combustion in
manufacturing industries and construction: Chemicals

1A1a — Verejna energetika a vyroba tepla / Public
electricity and heat production

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Obr. IV.6.13 Vyvoj celkovych emisi niklu, 2008—2017
Fig. IV.6.13 The development of nickel total emissions, 2008-2017
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Obr. 1V.6.14 Podil sektorti NFR na celkovych emisich kadmia, 2017
Fig. IV.6.14 Total emissions of cadmium sorted out by NFR sectors, 2017
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Obr. 1V.6.15 Vyvoj celkovych emisi kadmia, 2008—-2017
Fig. IV.6.15 The development of cadmium total emissions, 2008-2017
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Fig. IV.6.16 Total emissions of lead sorted out by NFR sectors, 2017
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Obr. IV.6.17 Vyvoj celkovych emisi olova, 2008-2017
Fig. IV.6.17 The development of lead total emissions, 2008-2017
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