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IV.6 TEZKE KOVY

IV.6.1 Znecisténi ovzdusi tézkymi kovy
v roce 2017

Olovo

Roéni imisni limit olova (0,5 ug.m) nebyl v roce
2017 ptekrocen na zadné ze 47 lokalit, pro které byl
k dispozici dostatek udaji pro vypocet platného
ro¢niho priméru. Nejvyssi ro¢ni pramér byl na-
méfen na lokalité Ostrava-Radvanice ZU (tab.
XII1.14). S vyjimkou roku 2011, kdy byla nejvyssi
koncentrace zaznamenana na lokalité Pfibram I-ne-
mocnice, jsou nejvyssi koncentrace olova opako-
vané méteny v aglomeraci O/K/F-M.

Koncentrace olova jsou dlouhodob¢ velmi nizké na
celém uzemi CR a nedosahuji ani poloviny imisniho
limitu, tj. hodnoty dolni meze pro posuzovani 0,25
ug.m . Na 44 % lokalit (19 lokalit) doslo v porov-
nani s rokem 2016 k poklesu rocni pramérné
koncentrace olova, na 9 % lokalit (4 lokality) doslo
k nartstu téchto koncentraci (z celkového poctu 43
stanic, které méfily koncentrace olova v roce 2016 i
2017) a na zbylych 47 % lokalit (20 lokalit) byly
ro¢ni prumérné koncentrace v obou letech shodné.

Kadmium

Roéni imisni limit kadmia (5 ng.m”) nebyl v roce
2017 ptekrocen na zadné lokalit¢ z celkem 47
lokalit s platnym ro¢nim primérem (tab. XIII.15;
obr. IV.6.2). Na dlouhodobé nejzatizenéjsi stanici
Tanvald-skolka klesla primérna ro¢ni koncentrace
oprotiroku2016z3,7ng.m *na3,0ng.m". Nejvyssi
ro¢ni prumérné koncentrace byly v roce 2017 mé-
feny prevazné na lokalitdch v okresech Jablonec nad
Nisou a Ostrava-mésto (obr. IV.6.1). Naptiklad na
stanici Sou$ (okres Jablonec nad Nisou), ktera je
klasifikovéana jako venkovska pozad’ova, jsou dlou-
hodobé meéteny koncentrace o tad vyssi nez na
ostatnich venkovskych lokalitach (obr. IV.6.9).

Koncentrace kadmia jsou na vét§ing uzemi CR
dlouhodobé podlimitni (obr. 1V.6.5, 1V.6.7). Na
19 % lokalit (8 lokalit) doslo v porovnani s rokem
2016 k poklesu ro¢ni primérné koncentrace
kadmia, na 2 % lokalit (1 lokalita) doslo k nartstu
téchto koncentraci (z celkového poctu 43 stanic,
které meéftily koncentrace kadmia v roce 2016
12017) a na zbylych 79 % lokalit (34 lokalit) byly
ro¢ni prumérné koncentrace v obou letech shodné.

Arsen

Roéni imisni limit arsenu (6 ng.m ) byl v roce 2017
pfekrocen pouze na jedné lokalité (Kladno-

IV.6 HEAVY METALS

IV.6.1 Air pollution by heavy metals in 2017
Lead

The annual pollution limit level for lead (0.5 ug.m”)
was not exceeded in 2017 at any of the 47 locations
for which a sufficient amount of data was available
for calculation of the valid annual average value.
The largest average annual value was measured at
the Ostrava-Radvanice ZU location (Tab. XIII.14).
With the exception of 2011, when the greatest con-
centration was measured at the Pribram I-nemoc-
nice location, the highest lead concentrations are
repeatedly measured in the O/K/F-M agglome-
ration.

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 limit for assessment 0.25
ug.m . Compared to 2016 a decrease in the average
annual lead concentration occurred at 44% of lo-
cations (19 locations), an increase of these concen-
trations occurred at 9% of locations (4 locations)
(of a total of 43 stations where the lead concentra-
tions were measured in 2016 and 2017) while at
remaining 47% of locations (20 locations) the
average annual concentrations remained the same
in bothyears.

Cadmium

The annual pollution limit level for cadmium (5
ng.m ") was not exceeded in 2017 at any location of
the total of 47 locations with valid annual average
value (Tab. XIII.15, Fig. 1V.6.2). At the Tanvald-
Skolka station, which has long had the highest va-
lues, the average annual concentration decreased
compared to 2016 from 3.7 ng.m" to 3.0 ng.m". The
highest average annual concentrations in 2017
were measured primarily at locations in the
Jablonec nad Nisou and Ostrava-mésto locations
(Fig. IV.6.1). For example, concentrations an order
of magnitude higher than at other rural locations
have long been measured at the Sous station (Ja-
blonec nad Nisou district), which is classified as
arural background station (Fig. 1V.6.9).

The cadmium concentrations have long been below
the limit values over most of the territory of the
Czech Republic (Fig. 1V.6.5 and Fig. 1V.6.7).
Comparedto 2016 a decrease in the average annual
cadmium concentration occurred at 19% of loca-
tions (8 locations), an increase of these concentra-
tions occurred at 2% of locations (1 location) (of
atotal of 43 stations where the cadmium concentra-
tions were measured in 2016 and 2017) while at
remaining 79% of locations (34 locations) the
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gvermov; 6,0 ng.m’3) z celkem 47 lokalit s platnym
ro¢nim primeérem (tab. XII1.16; obr. IV.6.3 a obr.
1V.6.4). Od roku 1986 byl vétsinou prekrocen imisni
limit arsenu alespon na jedné stanici nebo se k ni
tyto hodnoty blizi (obr. IV.6.8). Nejvyssimi koncen-
tracemi arsenu je dlouhodobé¢ zatizen okres Kladno
a uzemi hl. m. Prahy (obr. 1V.6.6). Na 5 % lokalit
(2 1okality) doslo v porovnani s rokem 2016 kpo-
klesu ro¢ni primérné koncentrace arsenu, na 79 %
lokalit (34 lokalit) doslo k nartstu téchto koncen-
traci (z celkového poctu 43 stanic, které méfily
koncentrace arsenu v roce 201612017) ana zbylych
16 % lokalit (7 lokalit) byly ro¢ni primérné kon-
centrace v obou letech shodné.

Nikl

Roéni imisni limit niklu (20 ng.m”) nebyl v roce
2017 ptekrocen na zadné z 45 lokalit, pro které byl
kdispozici dostatek udaji pro vypocet platného
roéniho priiméru. Nejvyssi koncentrace 3,4 ng.m”
byla nameétena na lokalité Ostrava-Marianské Hory
(tab. XIII.17). Na 31 % lokalit (13 lokalit) doslo
v porovnani s rokem 2016 k poklesu ro¢ni primérné
koncentrace niklu, na 55 % lokalit (23 lokalit) doslo
k nartstu téchto koncentraci (z celkového poctu 42
stanic, které méfily koncentrace arsenu v roce 20161
2017) ana zbylych 14 % lokalit (6 lokalit) byly ro¢ni
pramérné koncentrace v obou letech shodné. Kon-
centrace niklu jsou dlouhodobé¢ velmi nizké na ce-
1ém uzemi CR a nedosahuji ani poloviny imisniho
limitu, tj. hodnoty dolni meze pro posuzovani 10
-3
pg.m .

IV.6.2 Vyvoj koncentraci tézkych kovu

Primérné ro¢ni koncentrace vSech sledovanych
kovii v uplynulych letech mimné klesaly s vyjimkou
dvou vykyvu v letech 2010 a 2013 (obr. 1V.6.9).
Jejich pfic¢ina neni zatim dostatecn¢ objasnéna,
vroce 2010 se mohlo jednat o vliv zhorSenych roz-
ptylovych ameteorologickych podminek.

Oblast Tanvaldu (Liberecky kraj) je charakteris-
ticka vysokym zastoupenim sklarského primyslu
(ASKPCR 2014), ktery byl pfedevsim v minulosti
vyznamnym zdrojem emisi kadmia z pouzivanych
barviv atavidel (Beranova 2013).

Od roku 2004 byla realizovana opatieni Integrova-
né¢ho krajského programu ke zlepSeni kvality
ovzdusi Libereckého kraje, zamétena na podporu
snizeni kadmia v emisich sklarskych provozi (Rada
Libereckého kraje 2004). Zavadéni modernich
technologii vedlo k vyraznému snizeni emisi
kadmia a dal$ich tézkych kovli z modernizovanych
provozu v nasledujicich nékolika letech (ATEM

average annual concentrations remained the same
in both years.

Arsenic

The annual pollution limit level for arsenic (6
ng.m”) was reached at a single station in 2017
(Kladno-Svermov; 6.0 ng.m”) of the total of 47
locations with valid annual average value (Tab.
XIII.16; Fig. 1V.6.3 and Fig. 1V.6.4). The pollution
limit level for arsenic is mostly being exceeded
annually at least at one station or the measured
values get close to the limit (Fig. IV.6.8). The Kladno
district and the Capital City of Prague are most
exposed by the highest arsenic concentrations in the
long term (Fig. 1V.6.6). Compared to 2016 a decre-
ase in the average annual arsenic concentration
occurred at 5% of locations (2 locations), an
increase of these concentrations occurred at 79% of
locations (34 locations) (of a total of 43 stations
where the cadmium concentrations were measured
in 2016 and 2017) while at remaining 16% of loca-
tions (7 locations) the average annual concentra-
tions remained the same in both years.

Nickel

The annual pollution limit level for nickel (20 ng.m™)
was not exceeded in 2017 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 concentration value of 3.4 ng.m” was
measured at the Ostrava-Marianské Hory location
(Tab. XI1I1.17). Compared to 2016 a decrease in the
average annual nickel concentration occurred at
31% oflocations (13 locations), an increase of these
concentrations occurred at 55% of locations (23
locations) (of a total of 42 stations where the nickel
concentrations were measured in 2016 and 2017)
while at remaining 14% of locations (6 locations)
the average annual concentrations remained the
same in both years. The nickel 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 limit
for assessment of 10 ug.m’”".

IV.6.2 Trends in heavy metal concentrations

The average annual concentrations of all the moni-
tored metals have decreased slightly in recent years,
with the exception of fluctuations in 2010 and 2013
(Fig. 1V.6.9). The reason for this has not yet been
sufficiently clarified; in 2010 this could have been
aconsequence of worsened dispersion and mete-
orological conditions.

The Tanvald area (Liberec region) is characterised
by a large concentration of the glass industry
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2006). Dalsi ekologizace provozu probéhla v letech
2015 a 2016 a vedla k snizeni ro¢nich primérnych
koncentraci kadmia pod limitni hranici. Tento stav
trvaivroce2017.

V oblastech neovlivnénych primyslovou vyrobou
byvaji primérné ro¢ni koncentrace vsech tézkych
kovii vyssi ve méstech (obr. [V.6.9), coz je dano pre-
devsim kumulaci primyslové vyroby do mést a vys-
$i intenzitou dopravy. Méstské lokality jsou cha-
rakteristické také vyraznéjsim poklesem koncen-
traci té€zkych kovii v priibéhu hodnoceného obdobi
oproti venkovskym lokalitdm. Od mirného sniZeni
koncentraci tézkych kovi na venkovskych loka-
litach v letech 20062007 je na nich v dal$ich letech
patrny spiSe stagnujici stav.

IV.6.3 Emise tézkych kovu

Do skupiny tézkych kovi jsou fazeny kovy se spe-
cifickou mémou hmotnosti vétsi nez 4,5 g.cm”
ajejich slouceniny. Tézké kovy jsou pfirozenou
soucasti fosilnich paliv a jejich obsah v palivu se lisi
podle lokality té€zby. Mnozstvi emisi tézkych kovl
pri spalovani fosilnich paliv zavisi pfedevsim na
druhu paliva, typu spalovaciho zatizeni a na teplote
spalovani, ktera ovliviiuje tékavost tézkych kovd.
Emise tézkych kovii vznikaji i pti nékterych tech-
nologickych procesech, protoze je obsahuji vstupni
suroviny (napf. Zelezna ruda, kovovy §rot, sklaisky
kmen, barviva, sklenéné stiepy). Vedle uvedenych
procesti existuje i fada zdroji fugitivnich emisi
obsahujicich tézké kovy (Castice z otéri brzd a pneu-
matik, emise souvisejici se starymi ekologickymi
zatézemi po téZebni a hutnické ¢innosti).

Spalovaci procesy maji prevazujici vyznam pie-
devsim u emisi arsenu a niklu. Mezi nejvyznamnéjsi
sektory v celorepublikovém méfitku patii 1Ala —
Vetejna energetika a vyroba tepla, jejiz podil v roce
2016 na emisich arsenu ¢inil 23,7 % a na emisich
niklu 38,0 % (obr. IV.6.10 a IV.6.12). Podil sektort
vyroby zeleza a oceli (1A2a a 2C1) byl vyznamny
vroce 2016 piedevsim u emisi olova (25,7 %; obr.
IV.6.16). Vliv sektoru 1A4bi — Lokalni vytapéni
domadcnosti pfevazoval u emisi kadmia s podilem
51,9 % (obr. 1V.6.14) a vyznamné se projevoval
iuemisi arsenu (33,2 %; obr. 1V.6.10). Emise
tézkych kovti ze sektoru 1 A3bvi— Silni¢ni doprava:
Otéry pneumatik a brzd jsou vyznamné zejména
uolova s podilem 41,4 % na celkovych emisich této
znecCistujici latky (obr. 1V.6.16). Klesajici trend
emisi tézkych kovl v obdobi 2008-2016 souvisi
svyvojem emisi suspendovanych castic (kap.
IV.1.3), na které jsou tyto latky vazané (obr IV.6.11,
IV.6.13,1V.6.15a1V.6.17). K poklesu emisi tézkych
kovll vyznamng prispéla opatfeni v sektoru vyroby

(ASKPCR 2014), which in the past was an important
source of emissions of cadmium from the dyes and
fluxing agents used (Beranovda 201 3).

Since 2004, measures have been introduced in the
Integrated regional programme to improve the air
quality in the Liberec region, focussed on the sup-
port for reducing cadmium emissions from glass-
industry operations (Rada Libereckého kraje 2004).
The introduction of modern technologies led to
asubstantial reduction in emissions of cadmium and
other heavy metals from renovated operations in the
following few years (ATEM 2006). Other greening
of the operations took place from 2015 to 2016 le-
ading to reduction of annual average concentra-
tions of cadmium below the limit value. This
situation continues alsoin 2017.

In areas not affected by industrial production, the
average annual concentrations of all the heavy me-
tals are usually higher than in cities (Fig. 1V.6.9),
which is a result primarily of the accumulation of
industrial production in cities with heavier traffic
conditions. Urban locations were also characteri-
sed by a substantial reduction in heavy metal con-
centrations during the evaluated period compared
to rural locations. After the slight reduction in he-
avy metal concentrations in rural locations in
2006-2007, the values tended to stagnate in the
following years.

IV.6.3 Emissions of heavy metals

The group of heavy metals comprises metals with
aspecific density greater than 4.5 g.cm” and their
compounds. Heavy metals are a natural component
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 tempera-
ture, which affects the volatility of the heavy metals.
Heavy metal emissions are also formed 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 (par-
ticles from abrasion of brakes and tyres, emissions
related to old environmental burdens left by mining
andmetallurgical activities).

Combustion processes are of predominant impor-
tance primarily for emissions of arsenic and nickel.
The most significant sectors at a national scale
include 141a — Public electricity and heat produ-
ction which contributed 23.7% to arsenic emissions
and 38.0% to nickel emissions in 2015 (Fig. [V.6.10
and Fig. 1V.6.12). In 2016, significant contributions
from the sectors of iron and steel combustion and
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Zeleza a oceli, zejména zlepSeni systému odpraseni
spékacich past aglomerace. Technickymi opatie-
nimi se rovnéz podatilo snizit emise t€Zkych kovi
pri vyrobé skla. V poslednich letech dochazi k na-
rustu objemu sekundarni vyroby nezeleznych kovi,
zejména hliniku a olova. Emise tézkych kovii z téch-
to zdrojt jsou velice promeénlivé v zavislosti na kva-
lit€ zpracovavaného kovového odpadu.

Vzhledem k ptevazujicimu podilu sektoru vefejné
energetiky a vyroby tepla a sektoru vyroby zeleza
aoceli je i uzemni rozlozeni emisi tézkych kovi
dané predevSim rozmisténim podnikl spadajicich
do téchto sektorti. Emise arsenu a niklu jsou sou-
sttedény v oblastech, ve kterych se nachazeji te-
pelné elektrarny a teplarny spalujici uhli (obr.
1V.6.18 a IV.6.19). Jedna se ptedev$im o podniky
v Usteckém, StiedoGeském a v Pardubickém kraji.
Emise kadmia a olova uzemné ptevazuji v aglo-
meraci O/K/F-M vlivem koncentrace podnikl na
vyrobu zeleza a oceli. Ve Stfedoceském kraji je
vyznamné mnozstvi emisi olova do ovzdus$i vna-
Seno ze sekundarni vyroby olova v Kovohutich
Ptibram (obr. 1V.6.20a1V.6.21).

production (142a and 2Cl) related primarily to
lead emissions (25.7%, Fig. IV.6.16). The impact of
sector 144bi — Residential: Stationary predomina-
ted for cadmium emissions with a share of 51.9%
(Fig. IV.6.14) and was significant for arsenic
emissions (33.2%, Fig. [V.6.10). Emissions of heavy
metals from sector 143bvi — Road transport:
Automobile tyre and brake wear are significant
especially for lead, with a contribution of 41.4% to
overall emissions of this pollutant (Fig. 1V.6.16).
The decreasing trend in emissions of heavy metals in
the 20082016 period relates to the rate of
emissions of suspended particles (Chap. 1V.1.3) to
which these substances are bound (Fig. 1V.6.11,
1V.6.13,1V.6.15 and 1V.6.17). Measures in the sector
of production of iron and steel made a substantial
contribution to the decrease in heavy metal
emissions, especially the improvements in the dust-
removal system for agglomeration 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.

Inview of the predominant contribution of the sector
of public electricity and heat production and the
sector of iron and steel production, the territorial
distribution of heavy metal emissions 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 primarily
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. 1V.6.20 and 1V.6.21).
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Obr. IV.6.1 Pole roc¢ni primérné koncentrace kadmia v ovzdusi, 2017
Fig. IV.6.1 Field of annual average concentration of cadmium in the ambient air, 2017
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Obr. IV.6.2 Rocni primérné koncentrace kadmia mérené na stanicich imisniho monitoringu, 2017
Fig. IV.6.2 Annual average concentrations of cadmium in the ambient air quality network, 2017
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Obr. IV.6.3 Pole ro¢ni primérné koncentrace arsenu v ovzdusi, 2017
Fig. IV.6.3 Field of annual average concentration of arsenic in the ambient air, 2017

klasifikace stanic
classification of stations

méstska pozadova

koncentrace [ug.m=)
concentration [ug.m=]

<

urban background 5 -22443 o>

predméstska pozadova (2.4-3.

suburban background [ (3.6-6>
4 Venkovska BN -6

rural

dopravni

traffic .

primyslova

industrial

zbna
zone
aglomerace
agglomeration
kraj

region

feka

river

Obr. IV.6.4 Roc¢ni primérné koncentrace arsenu méfené na stanicich imisniho monitoringu, 2017
Fig. IV.6.4 Annual average concentrations of arsenic in the ambient air quality network, 2017
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Obr. IV.6.5 Pétilety primér ro¢nich priimérnych koncentraci kadmia, 2013-2017
Fig. IV.6.5 Five-year average of annual average concentrations of cadmium, 2013-2017
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Obr. IV.6.6 Pétilety priimér ro¢nich primérnych koncentraci arsenu, 2013-2017
Fig. IV.6.6 Five-year average of annual average concentrations of arsenic, 2013-2017

Znegisténi ovzdusi na izemi Ceské republiky v roce 2017 110 CHMU - Informaéni systém kvality ovzdusi
Air Pollution in the Czech Republic 2017 CHMI - Air Quality Information System



IV.6 KVALITA OVZDUSIi V CESKE REPUBLICE — TEZKE KOVY
IV.6 AIR QUALITY IN THE CZECH REPUBLIC — HEAVY METALS

LV roc¢ni pramér
annual average

DO~ NMTNON
855555555
NNNNN(‘I"N?IN .
edostatecny pocet dat
pro ro¢ni hodnoceni
insufficient data

for annual assessment

«©
=3
o
N
n
Tanvald-8kolka

X' 2007

D"
Hradec Kralové -
tf. SNP

MTihs
Ostrava-Pfivoz
Do
Karvina-ZU

[ ]
Kladno-Svermov @

Praha 4-Libu$

T
Ostrava-
Poruba/CHMY

Pardubice Dukla

el
=
Cervena hora

arrriThes
avl.Brod-
Smetan.nam.
L]

eoeTr—
Plzefi-Slovany

dH e

. Zdar nad Sazavou

OHba
Jihlava-Znojemska

Brno-Masna

Marianské Hol

Olomouc-

——e— Smeralova

KoSetice

zbna
zone

Churanov
.

aglomerace

i C.Budgjovice-Antala Staska
agglomeration

kraj
region 0 25 50 100 km

Obr. IV.6.7 Rocni primérné koncentrace kadmia v ovzdusi na vybranych stanicich, 2007-2017

Fig. IV.6.7 Annual average concentrations of cadmium in the ambient air at selected stations,
2007-2017
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Obr. IV.6.8 Ro¢ni primérné koncentrace arsenu v ovzdusi na vybranych stanicich, 2007-2017

Fig. IV.6.8 Annual average concentrations of arsenic in the ambient air at selected stations,
2007-2017
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Obr. IV.6.9 Trendy roc¢nich charakteristik tézkych kov( v Ceské republice, 2006-2017
Fig. IV.6.9 Trends of heavy metals annual characteristics in the Czech Republic, 2006-2017
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Obr. IV.6.12 Podil sektorii NFR na celkovych Obr. 1V.6.13 Vyvoj celkovych emisi niklu,
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Fig. IV.6.12 Total emissions of nickel sorted Fig. IV.6.13 The development of nickel total
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