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Uvod
Introduction

1. UVOD

Systém monitorovani zdravotniho stavu obyvatelstva
Ceské republiky ve vztahu k Zivotnimu prosttedi (dale
Systém monitorovani) je koordinovanym systémem
sbéru udaju o kvalité slozek zivotniho prostfedi, které
predstavuji pfimé cesty expozice ¢loveka zdravi Skod-
livym faktorim, a hodnoceni jejich vlivu na zdravotni
stav Ceské populace. Cilem je vytvofit validni infor-
mace pro rozhodovani statni spravy a samospravy
v oblasti politiky vetejného zdravi, a v ramci fizeni
a kontroly zdravotnich rizik. Pfinosem systému moni-
torovani je 1 vytvareni ¢asovych fad indikatort, které
dokumentuji uspésnost ¢i nedostatky v plnéni narod-
nich programu a politik v ochrané vefejného zdravi.
Systém monitorovani je realizovan na zakladé Usne-
seni vlady Ceské republiky &. 369/1991, je obsazen
v zakon¢ o ochrané vetejného zdravi ¢. 258/2000 Sb.
v platném znéni, a je jednou z priorit Ak¢niho planu
zdravi a Zivotniho prostfedi Ceské republiky, ktery
byl schvélen Usnesenim vlady ¢. 810/1998.

Systém monitorovani byl v roce 2018 realizovan
v péti subsystémech:

e zdravotni dtsledky a rizika znecisténi ovzdusi
(subsystém I),

e zdravotni disledky a rizika znecisténi pitné a re-
kreacni vody (subsystém II),

* zdravotni disledky zatéze lidského organismu ci-
zorodymi latkami z potravinovych fetézct, dietar-
ni expozice (subsystém IV),

* Dbiologicky monitoring ¢lovéka (subsystém V),

* zdravotni rizika pracovnich podminek a jejich da-
sledky (subsystém VII).

Cinnosti v ramci Subsystémii III Zdravotni disledky
a rusivé ucinky hluku a VI Zdravotni stav obyvatel-
stva v roce 2018 neprobihaly.

Hlavnim zédmérem systému je sledovat a hodnotit
casové fady vybranych ukazatelti kvality zivotniho
prostiedi, hodnotit velikost chronické expozice oby-
vatel Ceské republiky $kodlivindm z prostiedi a od-
hadovat vyplyvajici zdravotni dopady a rizika. Jsou
zde zpracovavany udaje o dopadech expozice skod-
livindm z venkovniho ovzdusi i vnitiniho prostfedi
byti a Skolnich zafizeni, z pitné vody ve vodovodnich
sitich a z celého spotfebniho koSe potravin. V die-
tarni expozici je pozornost zaméiena i na hodnoceni

1. INTRODUCTION

Environmental Health Monitoring System (Monitor-
ing System) is a comprehensive system of data col-
lection and assessment of the environmental quality
indicators which present direct pathways of human
exposure to contaminants in the Czech Republic. The
aim of the Monitoring System is to provide high qual-
ity background data for decision making in the fields
of public health protection, health risk management
and control. The System was set out by the Govern-
ment Resolution from 1991, and it is incorporated
in the Act on public health protection. The System
represents one of the priorities of the National Envi-
ronmental Health Action Plan in the Czech Republic
approved in the Government Resolution from 1998.

In 2018, the Monitoring System involved five subsys-
tems as follows:

* Airborne pollution and associated health risks
(Subsystem I);

* Health consequences and risks from drinking and
bathing water pollution (Subsystem II);

* Health effects and risks of human dietary exposure
to contaminants from food chains (Subsystem IV);

*  Human biomonitoring (Subsystem V),

* Occupational hazards and their consequences
(Subsystem VII).

The activities within the projects Community noise
and health (Subsystem II1) and Health status of the
population groups (Subsystem VI) were not perfor-
med in 2018.

The main focus of the System is to monitor and eva-
luate the time series of selected indicators, to assess
the magnitude of the chronic exposure of the popu-
lation to the pollutants from the environment, and
to estimate the resulting health effects and risks.
It includes data on exposures and risks from the
urban outdoor air and the indoor air of dwellings
and school facilities, from drinking water in the
Czech Republic’s water mains and from the whole
food basket, where it also monitors selected micro-
and macroelements. An important part of the sys-
tem is the monitoring of the content of toxic and
necessary substances directly in the biological ma-
terial of the population. In 2018, cadmium, phthalate
metabolites, perfluorinated substances, iodine and

SZU Praha, Ustfedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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pfivodu benefitnich latek z potravy. Vyznamnou sou-
¢asti systému je monitoring obsahu toxickych i po-
ttebnych latek piimo v biologickém materialu popula-
ce. V roce 2018 byl v krvi a mo¢i dospélych sledovan
obsah kadmia, metabolitd ftalatd, perfluorovanych
sloucenin, jodu a metabolitd vitaminu D.

Informace o vyskytu zdravotnich obtizi a nemoci
v populacnich skupindch a rovnéz rizikovych fakto-
rt, které vedou ke vzniku chronickych onemocnéni,
tvori dilezity dopln€k rutinni zdravotnické statistiky.
V roce 2018 byla ptipravovana II. etapa celonarodni
prevalenéni studie zdravotniho stavu dospé€lé popula-
ce European Health Examination Survey (EHES), za-
hrnujici 1ékarské vySetieni rizikovych faktort vzniku
kardiovaskularnich onemocnéni. V letech 2014/2015
probéhla prvni etapa na reprezentativnim vzorku po-
pulace CR, stejnou metodikou bude probihat Setieni
v roce 2019.

Zprava zahrnuje také tradicné zpracovavané udaje
0 expozici zdravi Skodlivym latkdm a faktoram v pra-
covnim prostiedi.

Systém monitorovani je zapojen do celoevropskych
informacnich siti a databazi, a jeho Cinnosti se staly
soucasti pInéni mezinarodnich tmluv nebo pozadav-
kt Evropské komise. Projekty monitoringu se zapojuji
do aktivit sméfujicich k harmonizaci monitorovacich
¢innosti v Evropé, jakoz i do vyzkumnych mezinarod-
nich projekta.

Zabezpeceni a tizeni jakosti (QA/QC) prace analytic-
kych laboratofi, které analyzuji vzorky sbirané v ram-
ci Systému monitorovani, je soucasti programi prace
samotnych laboratofi za podpory organizaci, kterym
prislusi. Jedna se o laboratote zdravotnich tustavi,
jinych instituci ¢i laboratofe soukromé. Hlavnimi
¢astmi systému zabezpecCeni jakosti analyz u labora-
tofi v Systému monitorovani ziistdvaji prvky procesu
akreditace ¢i autorizace. VétSina spolupracujicich la-
boratofi mé akreditované metody podle CSN EN ISO/
ICE 17025.

Podrobné vysledky monitorovani z jednotlivych sub-
systémul jsou uvedeny v odbornych zpravach, které
jsou spolu se Souhrnnou zpravou a dalsimi informa-
cemi o Systému monitorovani uvedeny na internetové
adrese Statniho zdravotniho tstavu www.szu.cz/pu-
blikace/monitoring-zdravi-a-zivotniho-prostredi.

vitamin D metabolites were monitored in adult blood
and urine.

Information on the of health problems and diseases
prevalence in certain population groups as well as
the risk factors of chronic noninfectious diseases is
an important complement to the routine health sta-
tistics. In 2018, the second phase of the national
health survey on the adult population — European
Health Examination Survey (EHES) was prepa-
red, including a medical examination of the cardi-
ovascular disease risk factors. In 2014/2015, the
first nationwide survey was carried out on a repre-
sentative sample of the Czech population; the same
methodology will be used in 2019.

This report includes the processed data on occu-
pational exposures to toxic compounds and harmful
factors, and on the professional diseases, as usual.

The Monitoring System has been linked to the Eu-
ropean information networks and databases, and
its activities are a part of international conventions
implementation or fulfilling the EC requirements.
Monitoring projects have been actively involved in
the harmonization efforts in Europe as well as in
other international scientific projects.

Quality assurance and control (QA/QC) in the ana-
Wytical laboratories participating in the Monitoring
System have been included in the activities of the
laboratories under assistance of the relevant insti-
tutions — the regional public health institutes, other
organizations and private labs. The QA system for
analyses in the Monitoring System laboratories is
based on the accreditation procedure steps. Most
collaborating Public Health Service laboratories
use accredited methods according to CSN EN ISO/
ICE 17025.

The results have been presented in more detail in
the subsystems Technical Reports (in Czech) that
are available at the websites of the National Insti-
tute of Public Health www.szu.cz/publikace/moni-
toring-zdravi-a-zivotniho-prostredi, and this Sum-
mary Report www.szu.cz/topics/environmental-he-
alth/environmental-health-monitoring.
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Zdravotni disledky a rizika znecisténi ovzdusi
Health risks of air pollution

2. ZDRAVOTNi DUSLEDKY
A RIZIKA ZNECISTENI OvzDUSI

Subsystém 1 zahrnuje sledovani vybranych ukazate-
14 kvality venkovniho a vnitiniho ovzdusi. Vysledky
méteni koncentraci znecistujicich latek ve venkov-
nim ovzdusi jsou ziskavany v zakladni siti 104 mé-
ficich stanic v sidlech, z nichZ vétsinu spravuje Ces-
ky hydrometeorologicky tstav (ISKO CHMU); tyto
stanice byly vybrany tak, aby jejich umisténi a rozsah
métenych latek vyhovoval pozadavkim Systému mo-
nitorovani. Ze sité provozované CHMU byla v roce
2018 do zpracovani zahrnuta data z méstskych stanic
meficich zakladni skodliviny a vybérove tézké kovy,
polycyklické aromatické uhlovodiky a benzen. Cel-
kem 20 méficich stanic provozuji zdravotni ustavy
(CS-MON). Systém monitorovani zpracovava data
z 62 sidel a 7 prazskych casti.

Pro srovnani byly do hodnoceni zahrnuty tidaje o irovni
znecisténi venkovského pozadi, ziskané v rdmci prislus-
nych méficich programi na dvou stanicich EMEP provo-
zovanych CHMU (Co-operative programme for the mo-
nitoring and evaluation of the long range transmission of
air pollutants in Europe) v Koseticich a na Bilém Kiizi.
Dale jsou jako pozad’ové hodnoceny stanice regionalni-
ho vyznamu (Jesenik, Svratouch, Kucharovice a Rudoli-
ce v Horach). Pro hodnoceni vlivu dopravni zatéze jsou
vyuzivana data z dopravné extrémné zatizenych stanic
(,,traffic hot spot) v Praze, Brng&, Usti n/L a v Ostravé.

2.1 Znecisténi ovzdusi ve méstech

V meéstech a v méstskych aglomeracich jsou dlou-
hodobé hlavnimi zdroji zneci$téni ovzdusi doprava
a procesy s ni spojené (primarni spalovaci a nespalo-
vaci emise — resuspenze, otéry, koroze atd.) a emise
z malych zdroji.. Doprava je majoritnim zdrojem oxi-
di dusiku, hrubych (frakei PM, a PM, i jemnych ae-
rosolovych ¢astic (PM, ; a dalSich frakei ultra-jemnych
¢astic), chromu a niklu, olova (resuspenze), t€kavych
organickych latek — VOC (zdzehové motory), poly-
cyklickych aromatickych uhlovodikli — PAH (vzné-
tové motory), a ve svém souctu velmi vyznamnych
emisi sklenikovych plynt — oxidu uhelnatého a oxi-
du uhlic¢itého (cca 10° az 10° g CO,/1 km/vozidlo).
Mal¢, lokalné vyznamné energetické zdroje spalujici
plynna a pevna fosilni paliva pak mohou byt nezane-
dbatelnym zdrojem oxidd dusiku, oxidu uhelnatého,
PAH a aerosolovych ¢astic s vyznamnym podilem

2. HEALTH RISKS OF AIR
POLLUTION

This subsystem includes the monitoring of selected
quality indicators of outdoor and indoor air quali-
ty. Concentrations of airborne pollutants have been
obtained from a network of 104 measuring stations,
from which 20 measuring stations have been ope-
rated by health institutes (CSMON) in the monito-
red settlements, the rest of stations is supervised by
the Czech Hydrometeorological Institute (CHMI). In
2018, data of 62 municipalities and 7 Prague dist-
ricts were covered for the assessments by the Moni-
toring System.

For comparison, the evaluation included also data
on rural background levels acquired from measure-
ment programmes at two EMEP stations (Co-opera-
tive programme for the monitoring and evaluation of
the long-range transboundary air pollution in Eu-
rope) operated by CHMI in KoSetice and Bily Kriz,
data from three background stations with regional
significance in Jesenik, Svratouch, and Rudolice
v Horach as well as data from traffic ‘hot-spots’ in
Prague, Brno, Usti n/L, and Ostrava.

2.1 Urban air pollution

In towns and urban agglomerations, the major
long-term sources of airborne pollution are traffic
and its associated processes (primary combusti-
on and non-combustion emissions — re-suspensi-
on, abrasion, corrosion, etc.) and emissions from
small sources. Traffic is a major source of nitrogen
oxide, aerosol PM,, PM, ; and fine particulate mat-
ter (PM, ,and other fractions of ultrafine particles),
chrome, nickel, lead (resuspended), volatile orga-
nic compounds — VOCs (petrol engines), polycyc-
lic aromatic hydrocarbons — PAHs (diesel engines)
and, of high importance when considered as a sum,
greenhouse gases carbon monoxide and carbon di-
oxide (approx. 10°~10°g CO /I km/vehicle). Small/
locally significant sources of solid and liquid fossil
fuel combustion are or may be non-negligible sour-
ces of nitrogen oxide, carbon monoxide, PAHs and
particulate matter. A separate issue is presented by
the environs of large-scale industrial and power
sources or areas loaded by significant long-distan-
ce pollution transport such as the Ostrava-Karvina
and northern Bohemia agglomeration. The issue

SZU Praha, Ustfedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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Tab. 2.1.1 Pocet méficich stanic zahrnutych do zpracovani, 2018
Tab. 2.1.1 The number of measuring stations included into the assessment, 2018

Skodlivina Podet stanic Skodlivina Podet stanic
Pollutant No. of stations Pollutant No. of stations
PM,, 104 NO 70
PM, 68 NO, 72
NO, 71 CcO 1
PAH 44 0o, 57
Benzen / Benzene 33 SO, 41
Kovy ve frakci PM,, ./ Metals in PM, , . (As, Cr, Cd, Mn, Ni, Pb) 47/5

¢astic ultra-jemné frakce. Malé primyslové podniky
jsou zdrojem aerosolu, pachové postizitelnych latek,
kovii a VOC. Samostatnou kapitolu ptedstavuje okoli
velkych primyslovych a energetickych zdrojii nebo
oblasti vyznamné zatizené dalkovym pfenosem, obo-
ji vyznamné ovliviiuje kvalitu ovzdusi v ostravsko-
-karvinské a severoCeské aglomeraci. Je tfeba zminit
i problém sekundarnich skodlivin véetné ozonu vzni-
kajiciho v ovzdusi z emitovanych prekursortt (VOC).

Tato fakta dlouhodobé koresponduji s Grovni Cerpa-
ni imisnich limitd primérnych rocnich koncentra-
ci Skodlivin v zakladnich typech méstskych lokalit
(pozad’ova, dopravni a primyslova). Zatimco na re-
publikovych pozad’ovych stanicich byly v roce 2018
imisni limity sledovanych slozek ¢erpany maximalné
do 66% (pro PM, ), ve méstech a v primyslovych lo-
kalitach byla v pfipad€ suspendovanych castic PM, ,
PM, ,, benzo[a]pyrenu a lokdln€ i u oxidu dusicité-
ho zjisténa jejich 1 vice nez dvojnasobna piekroceni.
V roce 2018 pravdépodobné ovlivnila pribéh koncen-
traci suspendovanych ¢astic v ovzdusi i dlouhotrvajici
sucha a siln¢ podprimérné srazky.

Udaje o hmotnostnich koncentracich jsou k dispozici
zejména pro zakladni métené latky, kterymi jsou aero-
solove Castice frakce PM,  a oxid dusicity NO,. Podle
osazeni zahrnutych meéficich stanic jsou doplnény
daty o dalsich polutantech. Poc¢et méficich stanic, je-
jichz udaje byly vyuzity k hodnoceni potencialni ex-
pozice obyvatel a zdravotnich dopadt, uvadi pro jed-
notlivé Skodliviny tab. 2.1.1. Vyuzitelnost dat za rok
2018 ze sité stanic provozované zdravotnim ustavem
se sidlem v Usti nad Labem stale ovliviiuje problém
uzndni systému zajisténi kvality.

Kvalita venkovniho ovzdu$i je hodnocena dvojim
zpisobem. Prvni zplisob je zaméfen na hodnoceni

remains also the load from secondary pollutants
including ozone from emitted precursors (VOCs).
These facts correspond to the level of drawing of
the average annual concentration limit values of
pollutants in the basic types of urban localities
(background, traffic and industrial). While in natio-
nal rural background measuring stations the levels
of the monitored substances were up to 66% of their
limit values in 2018, in urban and industrial locati-
ons the limits were exceeded even more than double
in case of PM,, PM, , benzo[a[pyrene and locally
also nitrogen dioxide. In 2018, the course of levels
in cities was considerably influenced by prolonged
drought and subnormal precipitaton.

Data on mass concentration are available namely
for basic substances which are aerosol PM,, and
nitrogen dioxide NO, According to the equipment
of the involved measuring stations the evaluation
is supplemented with data on other pollutants. The
number of measuring stations, data of which were
used to assess the potential population exposu-
re and health impacts for individual pollutants is
shown in Tab. 2.1.1. Usefulness of the data from the
station network operated by the Health Institute in
Usti nad Labem was still influenced by the problem
of ensuring a quality assurance system.

Air quality is processed on two ways. One is ai-
med at the evaluation as related to the annual li-
mits (AL) as stipulated in Annex no.l of Act no.
201/2012 Coll. on air protection, and to the re-
ference concentrations (RfK)!. The second level
targets the air quality assessment in defined types
(categories) of urban areas. The assessment crite-
rion included not only the intensity of surrounding

1. actual authorization is set in Act No. 201/2012 Sh., Para. 27.
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koncentraci Skodlivin ve vztahu k imisnim limitim
(IL), stanovenym ptilohou ¢. 1 zdkona O ochrané
ovzdusi ¢. 201/2012 Sb., ve znéni pozdéjsich predpi-
su, a k referen¢nim koncentracim (RfK) stanovenym
SZU*. Druhym zptisobem je kvalita ovzdusi hodnoce-
na v riznych typech (kategoriich) méstskych a dalsich
lokalit, definovanych podle urcitych kritérii. Témito
kritérii pro zafazeni lokality méfici stanice do pfislus-
né kategorie je intenzita okolni dopravy, podil jednot-
livych typt zdroju vytapéni a piipadna zatéz vyznam-
nym pramyslovym zdrojem. Rozdé¢leni typt lokalit
podle téchto kritérii je uvedeno v tab. 2.1.2. Kvalita
ovzdusi v jednotlivych typech lokalit je hodnocena
pro zdravotn€ nejvyznamnéjsi Skodliviny PM , NO,,

kovy (As, Cd, Ni, Pb) benzen a benzo[a]pyren.

Na zéklad¢ dat pozad’ovych méstskych méficich stanic
(tj. stanic v lokalitach bez extrémné vysokého zatizeni
dopravou a primyslem, zatazenych do kategorii 2 az 5,
viz tab. 2.1.2) byl také zpracovan odhad zatéze mést-
ského prostiedi (tzv. méstského ,,pozadi®). Pro suspen-
dované ¢astice nebyly do tohoto odhadu zahrnuty udaje
mestskych stanic v Moravskoslezském kraji vzhledem
ke konstantni plo$n€ vyssi zat€zi ve srovnani se stani-
cemi v ostatnich regionech republiky; méstské lokality
v tomto kraji jsou hodnoceny samostatné.

2.1.1. Oxid dusicity a suspendované
Castice

V roce 2018 se uroven znecisténi venkovniho ovzdusi
ve srovnani s rokem 2017 mirné zlepsila, a to u frakce
PM, , BaP, As a Pb — tedy latek vice vazanych na spa-
lovani pevnych a fosilnich paliv, coz mlize byt disledek
mirné, teplotné nadprimémé zimy. Naopak u latek ma-
joritné vazanych na pramyslové zdroje (benzen, Cd, Ni)
nebo na dopravu (NO,) hodnoty mirn¢ vzrostly. Shodné
s obdobim 2012 az 2017 byly zimni mésice v roce 2018
teplotné nadprimémé. Potvrdilo se, ze kvalita ovzdusi
v monitorovanych sidlech je vyznamné ovliviiovana
meteorologickymi podminkami, které Ize charakterizo-
vat vys$i Cetnosti excestl a rychlych zmén pocasi zahr-
nujicich dlouhodobé&jsi sucha obdobi vysokych teplot,
kratka obdobi intenzivnich srazek. Pravé sucho mize
byt pficinou plosného zvyseni znecisténi ovzdusi meést
suspendovanymi Casticemi frakce PM v roce 2018, a to
v fadu jednotek mikrogrami rocniho primeéru.

1. aktualni zmocnéni je obsazeno v § 27 odst. 5 zakona ¢.
201/2012 Sb.

traffic, but also the relative proportions of diffe-
rent types of heating systems and possible burden
from significant industrial source. Distribution of
the location types according to these criteria is
presented in Tab. 2.1.2. Air quality in the different
types of locations is evaluated for health most rele-
vant pollutants NO, PM,, As, Cd, Ni, Pb, benzene
and BaP.

In addition, the estimate of the burden of the
common urban environment (ie the urban “bac-
kground”, without an extremely heavy transport
and industry) was performed. This estimate is
based on average annual concentration data ob-
tained from urban monitoring stations in cate-
gories 2-5, see Tab. 2.1.2. The data of similar
urban stations in the Moravian-Silesian region
(MSR) were not included to this estimate due to
the higher area burden compared with stations in
other regions of the country, and they are evaluated
separately.

2.1.1 Nitrogen dioxide and particulate
matter

In 2018, the level of ambient air pollution slight-
ly improved compared to 2017, namely in case of
the PM, , BaP, As and Pb — ie substances more
bound to the combustion of solids and fossil fu-
els. This may be due to mild, above-average win-
ter. Conversely, the values of substances mostly
bound to industrial sources (benzene, Cd, Ni) or
transport (NO,) increased slightly. Consistent with
the period from 2012 to 2017, in 2018 the tem-
perature in winter months was above average. It
was confirmed that air quality in monitored sett-
lements is significantly influenced by meteorolo-
gical conditions, which can be characterized by
higher frequency of excesses and rapid weather
changes, including long-term dry periods of high
temperatures, short periods of intense precipitati-
on. Drought alone may be the cause of a general
increase in urban air pollution by PM, in 2018, in
the order of micrograms of annual average.

Airborne pollution in cities and urban agglome-
rations is primarily caused by traffic as a major
and substantially non-point source. Other sources
(heating plants, domestic heating and industry)
have a more local significance. Largely burdened
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Tab. 2.1.2 Kategorie (typy) méstskych méricich stanic podle charakteru zatéZe v lokalité
Tab. 2.1.2 Categories (types) of the urban measurement stations by the emission source pattern in the locality
Kategorie Charakterizace
Category Description
1 Méstska pozadova bez vyznamnych zdroju (intravilan - parky, sportovisté apod.)
Urban background without major sources (parks, sport grounds etc)
2 Méstska obytna s lokalnimi zdroji REZZO 3 (vilové Ctvrti, satelity - doprava do 2 tis. vozidel/24 hod.)
Urban residential with local sources REZZO 3, traffic up to 2 thous. vehicles/24h
3 Méstska obytna bez lokalnich zdroju, CZT a REZZO I, dalkové vytapéni (komeréni, administrativni a obytné objekty
- sidlisté, doprava do 2 tis. vozidel/24 hod.
Urban residential without local sources, district heating, traffic up to 2 thous. vehicles/24h
4 Méstska obytna s lokalnim i dalkovym vytapénim, doprava 2-5 tis. vozidel/24 hod.
Urban residential with both local and district heating, traffic 2-5 thous. vehicles /24h
5 Méstska obytna s lokalnim i dalkovym vytapénim, doprava 5-10 tis. vozidel/24 hod.
Urban residential with both local and district heating, traffic 5-10 thous. vehicles/24h
6 Méstska obytna s lokalnim i dalkovym vytapénim (okoli tranzitnich komunikaci, doprava nad 10 tis vozidel/24 hod.)
Urban residential with both local and district heating, traffic over 10 thous. vehicles/24h
7 Méstska obytna s vice nez 10 tis vozidel/24 hod. (tranzitni komunikace - hot spots)
Urban residential with more than 10 thous. vehicles/24h, transit roads (hot spots)
8 Méstska pramyslova s vy$sim vyznamem vlivu technologii nez dopravy (do 10 tis. vozidel/24 hod.)
Urban industrial with significant effect of industry, traffic up to 10 thous. vehicles/24h
9 Méstska pramyslova s vy$$im vyznamem vlivu dopravy nez technologii
Urban industrial with significant effect of traffic(10-25 thous. vehicles/24h)
10 Méstska pramyslova s velmi vyraznym vlivem dopravy (nad 25 tis. vozidel/24 hod.)
Urban industrial with highly significant effect of traffic (over 25 thous. vehicles/24h)
11 Venkovska pozadova - lesy, parky (mimo intravilan), pastviny, neobdélavana puda, vodni plochy, louky apod.
Rural background - forests, parks (out of intravilan), grasslands, uncultivated grounds, water areas, meadows etc)
12 Venkovska zemédeélska - vliv zemédélského zdroje — obdélavana zemédélska ptda
Rural agricultural — impact of agricultural source — cultivated grounds
13 Venkovska primyslova — prevaZzujici vliv primyslu nad dopravou
Rural industrial — influence of industry outweigh the effect of traffic
14 Venkovska primyslova s dopravni zatézi — pfevazujici vliv dopravy nad vlivem pramyslu
Rural industrial with traffic load — influence of traffic outweighing industry
15 Venkovska obytna s nizkou urovni dopravy (do 2 tis.vozidel/24 hod.)
Rural residential with low-level effect of traffic (up to 2 thous. vehicles/24 h)
16 Venkovska obytna se stfedni drovni dopravy (2 az 10 tis. vozidel/24 hod.)
Rural residential with medium traffic load (2—10 thous.vehicles/24h)
17 Venkovska obytna s vysokou urovni dopravy (> 10 tis. vozidel/24 hod.)
Rural residential with high traffic load ((> 10 thous. vehicles/24h)
18 Venkovska dopravni zatéz (>10 tis. vozidel/24 hod.) bez obytné zastavby
Rural non residential with traffic load (> 10 thous. vehicles/24h), no residential buildings
Poznamky:

1. U pramyslové zény se zde primarné nehodnoti typ primyslu. A to presto, Ze z hlediska znecisténi ovzdusi ma v fadé pfipadu pod-
statnéjsi roli typ prumyslu nez doprava — pfikladem technologii s raznym vlivem mohou byt metalurgické procesy, lehké montazni
haly, lakovny, pivovar (bez vlastniho zdroje tepla), vyznam ma také ,vy$ka kominG*, fugitivni emise atd.

2. U kategorii definovanych u¢elem vyuziti je kladen diraz vzdy na majoritni zdroje znecisténi ovzdusi
(tj. vzdy jeden ze tFi - doprava, primysl, vytapéni).

3. Termin ,Venkovska“ je vymezen/vyhrazen pro sidla do 2 tis. obyvatel a extravilany vSech sidel.

4 P¥ifazeni do kategorii se bere v vahu dlouhodoba zatéz lokality.
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Dominantnim a v podstaté plo$né plisobicim zdrojem
zneCisténi ovzdusi mést a méstskych aglomeraci zl-
stavaji spalovaci a nespalovaci emise z dopravy. Dalsi
spolupiisobici zdroje (vyroba energie, domaci vytapéni,
prumysl) maji vice lokalni az regionalni vyznam. Piikla-
dem je primyslem zatizena oblast Moravskoslezského
kraje (MSK), kde jsou dlouhodobé pozorovany zvysené
koncentrace Skodlivin ve venkovnim ovzdusi, na kte-
rych maji vyznamny podil vyznam emise z velkych pri-
myslovych zdroji a dalkovy transport Skodlivin. Je tam
rovnéz fada oblasti s vySsi koncentraci malych zdroja
na pevna paliva. Ro¢ni imisni charakteristiky suspen-
dovanych ¢astic frakce PM,, PM, ; a benzo[a]pyrenu
nejenom v méstskych dopravné exponovanych loka-
litach MSK, ale zvlast¢ v prumyslem zatizenych ob-
lastech prekracuji jak doporucené hodnoty Svétové
zdravotnické organizace (WHO), tak i imisni limity.
Naproti tomu métené hodnoty oxidu uhelnatého a oxi-
du sificitého jen vyjimecné piekrocily uroven 10% sta-
novenych kratkodobych imisnich limitl; nevyznamné
zvysené koncentrace oxidu sific¢itého Ize pozorovat spi-
Se vyjimecné. S vyssi Cetnosti slunnych az tropickych
dnt narista pocet dnti a oblasti se zvySenymi koncent-
racemi ptizemniho ozénu.

Roéni aritmetické priméry oxidu dusi¢itého na po-
zad’ovych stanicich EMEP nepiekrocily 6 pg/m?, ve
mestech se v zavislosti na intenzit¢ okolni dopravy
pohybovaly v rozsahu od 16 pg/m?® v emisné vyznam-
n¢ nezatizenych méstskych/predméstskych lokalitach,
ptes 16 az 30 pg/m® u dopravné stiedné zatizenych
oblasti az k 40 pg/m® v dopravné silné zatizenych lo-
kalitach. Nejvyssi hodnoty jsou méfeny na dopravnich
,hot spot“ stanicich (Praha, Ostrava, Brno a Usti n/L),
kde se rocni stfedni koncentrace pohybovaly mezi
40 az 55 pg/m* (> 130 % imisniho limitu 40 pg/m?).
V sidlech se na vysledném znecisténi oxidem dusici-
tym spolupodili spalovaci procesy (vyroba energie, do-
maci topeniste) a v ostravsko-karvinské oblasti 1 velké
primyslové zdroje. Situace se dlouhodobé neméni.

V roce 2018 se expozice suspendovanym ¢asticim
frakce PM, mirné zvysila ve srovnani s rokem 2017
(v tadu jednotek pg/m?® ro¢niho prameéru). Pticinou
muze byt i pretrvavajici dlouhodoby srazkovy deficit.
V jednotlivych typech méstskych lokalit, v zavislosti
na intenzité okolni dopravy, se ro¢ni stfedni hodnota
PM,  pohybovala na urovni 23,5 ug/m* (30,8 pug/m’
v MSK) v dopravou piimo nezatiZzenych méstskych
lokalitach (kategorie 2 a 3), v rozsahu 20 az 34 pg/

by industry Moravian-Silesian Region (MSR),
where crucial emissions stem from large industrial
sources and the long-range pollution transport,
has been showing increased measured values of air
pollutants. This is confirmed by annual air polluti-
on characteristics of nitrogen dioxide, PM,, PM,
and benzo[a]pyrene, which not only in urban lo-
cations with heavy traffic, but also in industry bur-
dened areas MSR exceed the WHO recommended
values and the limit values. On the other hand, the
measured values of carbon monoxide and sulphur
dioxide at urban stations rarely exceeded the level
of 10% of the short-term air pollution limits, in-
significantly increased concentrations of sulphur
dioxide can be observed at some stations in the
MSR. Together with a higher frequency of sunny
and tropical days the number of days and areas
with elevated concentrations of ground-level ozo-
ne has been gradually rising.

Annual arithmetic means of nitrogen dioxide did
not exceed 6 ug/m’> at EMEP background stations;
the mean annual value in cities, depending on the
intensity of local traffic, ranged from 16 ug/m’
in by pollution not significantly burdened areas,
over 16-30 ug/m’ in medium load areas and up
to an annual mean of 40 ug/m’ in areas heavily
burdened by traffic. The highest values have been
recorded in ‘hot-spots’ (in Prague, Ostrava, Brno
and Usti n/L) where mean annual values ranged
between 40 and 55 ug/m’ (>130% of annual limit
40 ug/m’). Resulting nitrogen dioxide pollution
in urban areas is associated with traffic, heating
plants, domestic heating and namely in the Ostra-
va-Karvina area also large industrial sources. The
situation remains stable on a long-term basis.

In 2018, exposure to PM,, suspended particles
slightly increased compared to 2017 (in the order
of units of ug/m’ annual average). This may be
due to the persistent long-term precipitation defi-
cit. Depending on the intensity of the surrounding
traffic, the annual average PM, levels amounted
to 23.5 ug/m® (30.8 ug/m* in MSR) in the direct-
ly unburdened urban locations (categories 2 and
3), ranged from 20 to 34 ug/m* (23 to 40 ug/m’
in MSR) at traffic-exposed locations (categories
4 to 7) and from 23 to 30 ug/m* (30 to 44 ug/m’> in
MSR) in heavily exposed localities (categories 8 to
10). The average annual concentrations of PM,,
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m? (az 23 az 40 pg/m® v MSK) ro¢niho priméru v do-
pravné¢ exponovanych mistech (kategorie 4 az 7),
a23 az 30 pg/m? (az 30 az 44 pg/m3 v MSK) ro¢niho
priméru v prumyslem silné exponovanych lokalitdch
(kategorie 8 az 10). Primérné ro¢ni koncentrace cas-
tic PM,, v jednotlivych typech méstskych a jinych lo-
kalit v roce 2018 jsou zndzornény na obr. 2.1.

Pfiblizné 80 % z 4,5 miliénu obyvatel zahrnutych do zpra-
covani zilo v méstech, kde bylo nejméné na jedné méfici
stanici naplnéno alespon jedno z kritérii prekroceni imis-
niho limitu. Vice nez 35 prekroceni kratkodobého 24hod.
imisniho limitu (50 pg/m*24 hodin) bylo v roce 2018
zjisténo na 38 stanicich (35 % z 90 hodnocenych stanic).
Rozdgleni cetnosti méstskych méficich stanic podle poctu
dnti, ve kterych byla naméfena denni koncentrace PM,
vyssi nez limit 50 pg/m3, je uvedeno na obr. 2.2.

Ro¢ni imisni limit (40 pg/m3/rok) byl piekro¢en na
tfech meéficich stanicich, a to v Ostravé na stanici
Radvanice (TORE), kde byla namétena nejvyssi mést-
ska hodnota ro¢niho aritmetického prameéru (44,2 ng/
m?), dale na stanici Ostrava — Ptivoz (TOPR) 40,8 ug/
m?® a na stanici ve Véfovicich (TVER) 43,7 ug/m?.
Vy$8i zatéz Casticemi frakce PM | v MSK doklada
rozdil cca 7-8 pg/m*® mezi odhadovanou ro¢ni pri-
mérnou koncentraci pro méstské prostiedi pro MSK
32 pg/m? vs. 24 pg/m? pro ostatni sidla CR.

Priimérna ro¢ni koncentrace ¢astic PM,; 20 pg/m’,
doporucend jako mezni Svétovou zdravotnickou
organizaci WHO, byla pfekroCena na 90 % ze
104 hodnocenych meéficich stanic. Trend vyvoje za-
t¢ze prostiedi aerosolovymi Casticemi frakce PM
v sidlech v poslednich 10 letech neklesa, viz obr. 2.3.

Do zpracovani hodnot suspendovanych ¢astic frak-
ce PM,, bylo v roce 2018 zahrnuto celkem 68 stanic.
Roc¢ni imisni limit (25 ug/m®) byl piekrogen na deviti
méstskych stanicich, a to v Moravskoslezském kraji —
viz obr. 2.4. Primérna ro¢ni koncentrace PM, , 10 pg/m?
doporuc¢ovana WHO jako mezni byla i v roce 2018 pte-
kro¢ena na vSech méficich stanicich véetné republikové
pozad’'ové stanice v Koseticich (14,5 pg/m®). Pramér-
ny podil suspendovanych Castic frakce PM, , ve frakei
PM, ; se pohyboval od 57 % (stanice BBNV v Brné¢) po
86 % na stanici JJIH v Jihlavé. V obdobi 2007 az 2017
se primérna hodnota tohoto podilu pohybovala od 72 do
77 %, v roce 2018 byla 76 %. Tento parametr primar-
né zavisi na slozeni spoluptisobicich zdroju, zaroven ale

in individual types of urban and other localities in
2018 are shown in Fig. 2.1.

Approximately 80% of the 4.5 million inhabitants
involved in this assessment lived in settlements
where at least one of the criteria for exceeding
the limit value was met in at least one measuring
station. More than 35 short-term 24-hour exce-
edances of the limit value (50 ug/m°/24 hours)
were detected at 38 stations (35% of the 90 eva-
luated stations). The frequency distribution of
urban measuring stations by the number of days
with exceeding the PM, limit of 50 ug/m’ is shown
in Fig. 2.2.

The annual limit value (40 ug/m’/year) was ex-
ceeded at three measuring stations, namely in
Ostrava at the Radvanice station (TORE), where
the highest urban value 44.2 ug/m’ of the annual
arithmetic average was found, Ostrava — Privoz
(TOPR) 40.8 ug/m’ and at the station in Vérnovi-
ce (TVER) 43.7 ug/m’. The higher PM,, burden in
MSR is evidenced by a difference of about 7-8 ug/
m? between the estimated annual average concent-
ration for the common urban environment in MSR
of 32 ug/m’ vs. 24 ug/m? in the other settlements of
the Czech Republic.

The borderline average annual PM,, value of
20 ug/m’, recommended by WHO, was exceeded
at 90% of 104 measuring stations evaluated. The
PM,, levels in the settlements have fluctuated in
the last 10 years without a noticeable trend, see

Fig. 2.3.

The assessment of exposure to PM, ; suspended
particulate matter included 68 stations. The annu-
al limit of 25 ug/m’ was exceeded at 9 urban stati-
ons, all of them in MSR, see Fig. 2.4. The WHO
recommended borderline annual value of 10 ug/m’
was exceeded at all measuring stations, inclu-
ding the national background station Kosetice
(14.5 ug/m’). The proportion of PM,  fraction in
PM,, ranged from 57% (station BBNV in Brno) to
86% (station JJIH in Jihlava), the average propor-
tion value reached 76%. This ratio is primarily de-
termined by the composition of concurred sources.
It shows significant seasonal dependence — higher
PM, -values in the heating season or during atmo-
spheric inversion (PM, cup to 90%). In the period
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vy

ma vyznamnou sezoénni zavislost; vyssi hodnoty podilu
frakce PM, ; (» 90 %) jsou v topné sezon€ a v obdobi
nepiiznivych rozptylovych podminek. Vyvoj odhadova-
né ro¢ni stiedni koncentrace v sidlech od roku 2004 je
uveden na obr. 2.3. Primémé rocni koncentrace PM,
a podil frakce PM, ; ve frakci PM,  na méficich stanicich
v roce 2018 jsou berazeny na obr. 2.4.

2.1.2 Kovy v suspendovanych ¢éasticich
frakce PM,

Uroven zne&i§téni ovzdusi vétsinou sledovanych kovi
je v hodnocenych méstskych neprimyslovych lokali-
tach dlouhodobé bez vyznamnéjSich vykyvii. Dobra
shoda hodnot ro¢niho aritmetického a geometrického
praméru u olova, arsenu, kadmia, chromu a manga-
nu sv&d¢i o relativni stabilit¢ a homogenité méfenych
imisnich hodnot bez velkych sezénnich, klimatickych
¢i jinych vykyvl. V pfipadé niklu a arsenu hodnoty
v poslednich letech setrvale klesaji (obr. 2.5).

Koncentrace As, Cd, Cr, Mn, Ni a Pb v sidlech jsou ve
srovnani s hodnotami méfenymi na stanicich republi-
kového pozadi vétSinou mirné (ptiblizn€ 2 az 4x) vys-
$i. Mirn¢ zvySené hodnoty arzenu Ize nalézt predevsim
v okoli vyznamnych primyslovych zdroji na stanicich
v Ostravé (metalurgie) nebo v lokalitdch s majoritnim
zastoupenim spalovani tuhych fosilnich paliv. Vyssi
koncentrace ostatnich kovii maji lokalné ohranic¢eny vy-
skyt 1 vyznam. Primyslem zatizené oblasti na Ostravsku
jsou charakterizovany zvysenymi hodnotami Ni, Mn, Cr
a Pb, okoli Tanvaldu pak vys$simi hodnotami Cd. Zvyse-
né hodnoty jsou nalézany v souvislosti se starymi zatéze-
mi (Kutnohorsko, Piibram a okoli) ¢i v blizkosti novych
prumyslovych vyrob (malé a stiedni kovovyroby).

2.1.3 Polycyklické aromatické
uhlovodiky

Vysemolekularni frakce PAH je prevazné va-
zéna na jemné aerosolové Castice frakce PM,

2007-2015, the average PM, /PM  ratio ranged
between 72% and 76%. The trend of the estimated
PM, ; concentrations in the common urban envi-
ronment since 2004 is presented in Fig. 2.3. The
average annual PM, . concentrations and the pro-
portionof PM, .in PM , in 2018 are presented in the
Fig. 2.4.

2.1.2 Heavy metals in PM_,

The levels of airborne pollution by heavy metals
were without significant fluctuation in the majori-
ty of the monitored non-industrial urban localities.
Good correlation of annual arithmetical and geo-
metrical means of Pb, As, Cd, Cr, and Mn in most
areas denotes a relative stability and homogeneity
of the values measured without great seasonal, cli-
mactic or other variations. The nickel and arsenic
concentrations have been steadily declining in the
last years (Fig. 2.5).

Concentrations of As, Cd, Ni and Pb in residential
areas are roughly about 2—4 fold higher than na-
tural rural background values. Elevated As values
occurs near major industrial sources at the mea-
suring stations in Ostrava (metallurgic plants) and
localities prone to large-scale combustion of solid
fossil fuels. Higher concentrations of other heavy
metals usually are of restricted local incidence and
significance. Industrial heavy-load localities in the
Ostrava region are characterised by higher levels
of Ni, Mn, Cd and Pb, Tanvald and surrounding Cd
and Pb. Elevated values are found in areas with old
toxic load (Kutna Hora, Pribram) or close to new
small and middle-sized metal-industry facilities.

2.1.3 Polycyclic aromatic
hydrocarbons

Although their high-molecular fractions are bound
to fine aerosol particles (PM, ; and smaller fractions)

Tab. 2.1.2.1 Primérné ro¢ni koncentrace kovii v suspendovanych €asticich PM, | (v ng/m’)
Tab. 2.1.2.1 Annual average metal levels in PM,, (in ng/m’)

As Cd Cr Mn Ni Pb
V8echny méfici stanice - 47 1,48 0,32 1,61 8,65 0,89 9,6
All measurement stations - 47
Mésta (kategorie stanic 2-5 dle tab. 2.1.2) 1,13 0,21 1,46 7,79 0,76 7,40
Municipalities (station category 2-5 by tab. 2.1.2)
Venkovské pozadi / Rural background 0,70 0,13 0,63 3,15 0,39 3,8
SZU Praha, Ustfedi Systému monitorovani 13
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amensi, ale mohou se vyskytovat i ve formé& par. Rada
z nich patii mezi mutageny a karcinogeny. Odhad ro¢-
nich stiednich hodnot jejich zastupce benzo[a]pyrenu
v sidlech od roku 2000 kolisa mezi 0,75 az 1,8 ng/m?
s nevyznamnym sestupnym trendem (obr. 2.5).

Z porovnani imisnich charakteristik PAH na stanicich
v jednotlivych typech méstskych lokalit vyplyva, ze
se kombinuji dva hlavni zdroje jejich emisi — doméci
topenisté a doprava. V primyslu a staré zatézi expo-
nované ostravsko-karvinské aglomeraci se k témto
zdrojim piidavaji jak emise z velkych primyslovych
celkt, tak vyznamny ptispévek dalkového transportu.
Pro zimni obdobi je charakteristicky vyskyt epizod
vyssich hodnot, a to jak pro zvysené pozadavky na
energetické (i malé) zdroje na pevna paliva, tak i pro-
to, Ze jejich odstraiiovani fyzikalné-chemickymi pro-
cesy v atmosféfe probiha mnohem pomaleji.

V roce 2018 byla hodnota imisniho limitu 1 ng/m?/rok
pro benzo[a]pyren (BaP), obecné pouzivaného indikato-
ru zatéze ovzdusi PAH, piekrocena na 66 % (29 ze 44)
do zpracovani zahrnutych méstskych stanic. Imisni limit
byl trojnasobné prekrocen na venkovské/ ptiméstské sta-
nici v Kladné Svermové, o 100 % a vice byl prekroden
na vSech stanicich v Moravskoslezském kraji, z toho
téméf osminasobné na stanici v Ostravé-Radvanicich.
Naopak nejnizsi hodnoty naméfené na mestské stanici
(Brno — BBNI, Jihlava — JJIZ a Zdar n/S — JZNZ) 0,47 az
0,59 ng/m’/rok jsou srovnatelné s hodnotami republiko-
vych pozad’ovych stanic (0,4 az 0,5 ng/m*/rok), viz obr. 2.6.

V méstskych lokalitdich nezatiZzenych priimyslovy-
mi zdroji a dopravou se primérné rocéni koncentra-
ce benzo[a]pyrenu pohybovaly mezi 0,5 az 4 ng/m?
(Svermov — SKLS), se stiedni hodnotou 1,1 ng/m?.
V dopravné zatizenych lokalitach se hodnoty v letnim
obdobi pohybovaly pod hranici 0,1 ng/m?, roéni stied-
ni hodnota pro tento typ lokalit byla 1,4 ng/m3. V pri-
myslové exponovanych lokalitdch (chemicky pramysl,
metalurgie atp.), predev§im v Ostravsko — karvinské
panvi, byly ro¢ni stfedni hodnoty dvou a vicenasobné
vyssi (0,9 az 7,7 ng/m®). Navic jsou zde doprovazeny
zimnimi 24hod. maximy v fadu desitek ng/m?. V letnim
obdobi se tam méfené hodnoty pohybovaly nejcastéji
0d 0,1 do 5 ng/m?; vyjimkou je stanice v okoli pramys-
lového komplexu ArcelorMittal v Radvanicich-Barto-
vicich s vyskytem vyssich hodnot BaP. Stfedni ro¢ni
hodnota v roce 2018 pro kategorii méstskych lokalit
ovlivnénych pramyslem byla odhadnuta na 3,2 ng/m®.

they may also occur as vapour. A number of them are
classified as mutagens and carcinogens. The estimati-
on of the benzo[a]pyrene annual mean values in settle-
ments is ranging from 0.75 to 1.8 ng/m’ since the year
2000 with an insignificant decreasing trend (Fig. 2.5).

Comparison of PAH characteristics collected at me-
asuring stations in different types of urban localities
reveals the ongoing combination of effects from two
major types of PAHs sources (household heating and
traffic). A case in point is the Ostrava-Karvina agglo-
meration which moreover suffers from emissions of
large industrial complexes and by the significant ef-
fects of long-range air pollution. The winter period is
characterized by the occurrence of episodes of higher
concentrations, both due to the increased require-
ments for energy, and their slower removal from the
atmosphere by physical-chemical processes as well.

In 2018, the limit value of 1 ng/m’® for benzo[a]pyrene
(BaP) was exceeded in 29 of the 44 measuring stati-
ons (66%). The limit value was exceeded threefold at
a rural/suburban station Kladno Svermov. By more
than 100% the limit was exceeded in all stations in the
Moravian-Silesian Region, of those almost eightfold in
station in Ostrava-Radvanice. The lowest annual va-
lues 0.47 to 0.59 ng/m’ obtained in settlements (Brno
— BBNI, Jihlava — JJIZ and Zddr n/S —JZNZ) are com-
parable to the values at the national background stati-
ons (0.4 to 0.5 ng/m’), see Fig. 2.6.

In urban localities free from industrial sources and
transport, the average annual concentrations of
benzo[a]pyrene ranged between 0.5 and 4 ng/m’
(Svermov — SKLS), with a mean value of 1.1 ng/m’. In
the localities with traffic load the values in summer
were below the threshold of 0.1 ng/m’, the annual
mean value for this type of localities was 1.4 ng/m>.
In industrially exposed localities (chemical industry,
metallurgy, etc.), especially in the Ostrava — Karvi-
na Basin, the annual mean values were two or more
times higher (0.9 to 7.7 ng/m?). In addition, they are
accompanied by winter 24hrs. peaks in the order of
tens of ng/m’. In the summer the measured values
were mostly in the range from 0.1 to 5 ng/m?; the
exception is the station around the ArcelorMittal in-
dustrial complex in Radvanice-Bartovice with even
higher BaP values. The mean annual value in 2018
for the category of urban sites affected by industry
was estimated at 3.2 ng/m’.
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Podrobné;jsi zpracovani pribéhu koncentraci BaP v le-
tech 2005-2018 rozdélené na hodnoceni tfech riznych
obdobi — na topnou, pfechodnou a netopnou sezénu
— bylo zpracovéno pro stanice Kosetice (JKOS), SZU
Praha (ASRO), Karvina ZU (TKAO) a Ostrava-Radva-
nice (TORE), které piedstavuji rizné typy lokalit (obr.
2.7). Vyznam lokaln¢ pisobicich zdrojli a sezoénni cha-
rakter métenych hodnot je zde ziejmy. Na pozadové
stanici v KoSeticich se v letech 2005-2018 pohybovaly
roéni pruméry v rozmezi 0,3-0,68 ng/m* (maximum
v roce 2013); v netopné sezoné byly méfeny hodnoty
pobliZz meze stanovitelnosti (0,05 ng/m®); v topné se-
z6né v rozmezi 0,6-1,5 ng/m?. Pietrvavajici vyznam
malych energetickych zdroji a dalkového transportu
dokladaji fadové rozdily mezi sezénami s vy$simi hod-
notami méfenymi v topné a v prechodné sezong. Na
mestské stfedné dopravné zatizené stanici v Praze 10
klesly od roku 2007 roéni primérné hodnoty z 1,4 ng/
m?®na 0,71 ng/m?® v roce 2015 (0,72 ng/m? v roce 2018).
Pokles je zfejmy zvlasté v topné a piechodné sezoné.
Prestoze hodnoty métené v netopné sezon€ jsou srov-
natelné s hodnotami v Koseticich, v pfechodné a topné
sezdn¢ byly vice nez dvojnasobné. Odlisny vyvoj je
pozorovatelny na dvou stanicich reprezentujicich raz-
nou uroven priamyslové zat¢ze v MSK, tj. na méstské
stanici v Karviné a stanici v emisni vleéce Arcelor-
Mittal v Ostravé-Radvanicich. V Karviné 1ze hovotit
o stabilizované situaci s vy$$imi hodnotami v topné
a pfechodné sezdné a hodnotami 1,2 ng/m? v netopné
sezoné. V Radvanicich ani v netopné sezoné neklesly
24 hod. koncentrace pod 1,5 ng/m3, v prechodné sezoné
se pohybovaly v rozmezi 6-10 ng/m? a v topné sezoné
dosahuji bé&zné vice nez 15 ng/m®.

Smés PAH tvofi fada latek, z nichz nékteré jsou klasi-
fikovany jako karcinogeny, které se li§i vyznamnosti
zdravotnich t¢inkti. Odhad celkového karcinogenniho
potencialu smési PAH v ovzdusi vychazi z porovna-
ni potencialnich karcinogennich ucinkii sledovanych
PAH se zavaznosti benzo[a]pyrenu, jednoho z nejto-
xictéjsich a nejlépe popsanych zastupct. Vyjadiuje se
jako toxicky ekvivalent benzo[a|pyrenu (TEQ BaP)
a jeho vypocet je dan souCtem soucind toxickych
ekvivalentovych faktord (TEF) stanovenych US EPA
(tab. 2.1.3.1) a méfenych koncentraci.

Hodnoty TEQ BaP vykazuji velké rozdily mezi m¢-
fenim pokrytymi oblastmi. Uroveii zatéZe zdrojové
ptimo neovlivnénych pozad’ovych lokalit v CR lze
odhadnout z hodnoty ro¢niho aritmetické¢ho priméru

The detailed processing of the BaP concentrations
during the years 2005-2018 divided into three dif-
ferent periods — for heating, intermediate and non-
-heating season — was prepared for the stations Ko-
Setice (JKOS), SZU Praha (ASRO), Karving ZU
(TKAO) and Ostrava-Radvanice (TORE), repre-
senting different types of localities (Fig. 2.7). The sig-
nificance of local sources and the seasonal nature of
the measured values are obvious. At the background
station in KoSetice, the annual average levels ranged
from 0.3 to 0.68 ng/m? in the period 2005 to 2018. In
the non-heating season, values near the limit of deter-
mination (0.05 ng/m?) were measured; in the heating
season they ranged between 0.6 and 1.5 ng/m’. The
importance of small energy sources and long-distance
transport is evidenced by the order of magnitude diffe-
rences between seasons with higher values measured
in the heating and transition seasons. At urban mode-
rately loaded station in Prague 10 annual averages
have decreased from 1.4 ng/m?® in 2007 to 0.71 ng/m’
in 2015 (0.72 ng/m? in 2018). The decrease is evident
especially in the heating and the transition seasons.
Although the values measured in the non-heating se-
ason are comparable to the values in KoSetice, they
are more than double in the heating and transition
seasons. Different trend is observed at two stations
representing the different levels of industrial load
in Moravian-Silesian region, i.e. in Karvina and in
Ostrava-Radvanice (station in the ArcelorMittal emis-
sion plume). In Karvind, a stabilized situation can be
observed with higher values in the heating and tran-
sition seasons and values of 1.2 ng/m’ in the non-hea-
ting season. In Radvanice, the 24-hour concentrations
did not fall below 1.5 ng/m? in the non-heating season,
in the transition season ranged from 6 to 10 ng/m’* and
commonly exceeded 15 ng/m’ in the heating season.

PAH compounds comprise a number of substances
of which some are classified as probable carcino-
gens with health effects of diverse impact. Esti-
mates of the overall carcinogenic potential of ai-
rborne PAH compounds are based on comparison
of potential carcinogenic effects of monitored sub-
stances with that of the most toxic and best known
representative — benzo[alpyrene (BaP). The esti-
mate is therefore expressed as the toxic equivalent
of benzo[a]pyrene (TEQ BaP) and is calculated
as the sum of products of toxic equivalent factors
(TEF), as determined by US EPA (Tab. 2.1.3.1) and
the concentrations measured.

SZU Praha, Ustfedi Systému monitorovani
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Tab. 2.1.3.1 Toxické ekvivalentové faktory (TEF) pro karcinogenni polycyklické aromatické uhlovodiky
Tab. 2.1.3.1 Toxic equivalent factors (TEF) for carcinogenic polycyclic aromatic hydrocarbons

TEF EE TEF
Benzo[a]pyren 1 Benzo[b]fluoranthen 0,1 Dibenz[ah]anthracen 1
Benzo[a]pyrene Benzo[bjfluoranthene Dibenz[ah]anthracene
Benzol[k]fluoranthen 0,01 Benzo[alanthracen 0,1 Indeno[1,2,3- c¢,d]pyren 0,1
Benzo[k]fluoranthene Benzo[a]anthracene Indeno[1,2,3-c,d]pyrene
Chrysen 0,01 Benzoljlfluoranthen 0,1
Chrysene Benzol[jJfluoranthene

TEQ BaP na pozad’ovych stanicich — 0,89 ng TEQ/m?
v roce 2018. Nejvyssi hodnoty nad 10 ng/m* (11,3 ng
TEQ/m? v roce 2018) jsou dlouhodobé nalézany na sta-
nici Ostrava-Radvanice (TORE), reprezentujici blizké
okoli vyznamného primyslového zdroje. Rovnéz na
dalsich primyslem ovlivnénych stanicich v Moravsko-
slezském kraji (Ostrava, Cesky T&sin) byly nalezeny
nékolikanasobné vys§i hodnoty (> 5 ng/m*rok TEQ
BaP) nez na ostatnich méstskych stanicich, kde se ro¢ni
hodnoty TEQ BaP nezavisle na urovni dopravni zatéze
pohybovaly od 0,8 do 2,1 ng/m’. Potencialni vliv ma-
Iych lokalnich zdroji na pevna paliva v malych sidlech
pak dobte ilustruji hodnoty mezi 2,4 az 5,7 ng TEQ /
m¥/rok na stanicich v Kladné — Svermové, Brandyse
n/L a v Praze 5 na pfedméstské stanici v Reporyjich.

2.1.4 Teékavé organické latky
— benzen

V roce 2018 byly na 33 stanicich CHMU sledovany
koncentrace benzenu, jehoz ro¢ni imisni limit je 5 pg/
m?. Data potvrzuji zasadni vyznam priamyslovych vy-
rob a sekundarné i dopravy (pfes vyznamné snizeni
obsahu benzenu v motorovych benzinech) jako nej-
vétSich zdrojui t€kavych organickych latek a zvlasté
benzenu do ovzdusi.

V roce 2018 se primérné ro¢ni koncentrace benzenu
v méstskych lokalitich pohybovaly v rozmezi 0,7—
5,1 pg/m?. Nejvyssi hodnoty byly zjistény na tifech
stanicich v Ostravé, kde se rocni primér pohyboval
mezi 2,7 az 5,1 pg/m?. Ro¢ni aritmeticky pramér na
pozad’'ovych stanicich dosahl 0,9 pg/m3. Na mést-
skych stanicich nezatizenych primyslem a dopravou
a v dopravné zatizenych lokalitach se rozpéti ro¢nich
pruméru pohybovalo mezi 0,8 az 1,6 ug/m? se stiedni
hodnotou 1,1 pg/m3. V primyslové zatizenych lokali-
tach (chemicky prumysl, metalurgie) jsou dlouhodobé
zjiStovany nejvyssi hodnoty v pomérné Sirokém roz-
mezi 0,9 az 5,1 ug/m¥/rok.

TEQ BaP values show large differences between areas
covered by the measurement. The level of the burden
of the source-directly not affected background sites in
the Czech Republic can be estimated from the TEQ
BaP annual arithmetic mean value at background
stations —0.89 ng TEQ/m? in 2018. The highest annual
values above 10 ng/m’® (11.3 ng TEQ/m* in 2018) have
been found in the long term at the Ostrava-Radvani-
ce (TORE) station, representing the vicinity of a ma-
Jjor industrial source. Also at other industry-affected
stations in the Moravian-Silesian Region (Karvind,
Ostrava, Cesky Tésin) several times higher values
(> 5 ng/m*/year TEQ BaP) were found than in other
urban stations. There the TEQ BaP annual values
ranged independently of the traffic burden from 0.8 to
2.1 ng/m’. The potential impact of small local sources
using solid fuel in small settlements is well illustrated
by values between 2.4 to 5.7 ng TEQ/m’/year at stati-
ons in Kladno — Svermov, Brandys n/L and at subur-
ban station in Prague 5 Reporyje.

2.1.4 Volatile organic
compounds — benzene

The concentration of benzene was monitored at
33 stations in the CHMI network in 2018. The an-
nual benzene limit amounts to 5 ug/m’. The data
confirm the crucial importance of industrial pro-
duction and secondary transport (despite a signi-
ficant reduction in the benzene content of motor
gasoline) as the largest sources of volatile organic
compounds and, in particular, benzene into the air.
In 2018, the annual levels of benzene in the measu-
red urban areas were in the range of 0.7-5.1 ug/m>.
The annual arithmetic mean at background stations
was 0.9 ug/m’. At urban stations not burdened with
industry and transport and in localities with traf-
fic load, the range of annual averages ranged from
0.8 to 1.6 ug/m’* with a mean value of 1.1 ug/m’.
In industrially loaded localities (chemical industry,
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2.1.5 Komplexni hodnoceni kvality
ovzdusi

Komplexni hodnoceni kvality ovzdusi bylo v roce
2018 provedeno pro definované typy méstskych lokalit
(tab. 2.1.2). Nekteré typy méstskych lokalit ale nejsou
vzdy pokryty v celém spektru Skodlivin. Tyto kategorie
byly hodnoceny podle odhadu stiedni zatéze v mést-
skych lokalitach kategorie 2 az 5, viz tab. 2.1.2.

Vypocet indexu kvality ovzdusi IKO? vychazi ze
stanovenych imisnich limitl. Do jeho zpracovani
byly zahrnuty ro¢ni aritmetické priméry oxidu dusi-
¢itého, suspendovanych castic frakce PM, a PM,
arzenu, kadmia, niklu, olova, benzenu a benzo[&]
pyrenu. Ro¢ni stfedni hodnoty IKO, a hodnoty po-
dilu ro¢niho priméru k imisnimu limitu pomérné
vérné zobrazuji rozdilnosti v lokalnim zastoupeni
a vyznamnosti spoluptisobicich typt zdroju a jejich
vlivu na kvalitu ovzdusi.

V oblastech s vlivem lokalné pusobicich malych
zdroji na tuhd paliva se hodnota IKO, podobné
s lety 2011 az 2017 pohybovala na urovni druhé az
treti tfidy kvality ovzdusi (vyhovujici az mirné zne-
¢isténé ovzdusi). Podobné stfedni hodnoty IKO,
v méstskych lokalitach, rozd¢lenych v zavislosti na
intenzité dopravy (1,2 az 1,6), potvrzuji vyznamnost
vlivu spalovani tuhych paliv v domacich topenistich
jako zdroje znecisténi méstského ovzdusi. Mirnéjsi
zimy 2013-2017 se sice v tomto ukazateli projevily,
presto vlivu emisi prumyslovych zdroji v ostravsko-
-karvinské oblasti odpovida odhad zvySené stfedni
ro¢ni hodnoty IKO, > 2 (3. tiida IKO — mirn€ znecis-
téné ovzdusi az 4. tfida — znecisténé ovzdusi).

V tab. 2.1.5.1 jsou uvedeny hodnoty podilu stfedni ro¢ni
koncentrace a imisniho limitu skodlivin v nejzatizeng;si
stanici v roce 2018 a srovnani s rokem 2017. Nejvyssi
miru ¢erpani imisniho limitu ma dlouhodobé benzo[«]
pyren (BaP), u néhoz odhad primémé rocni koncentra-
ce v zadném typu méstské lokality neklesl pod hodno-
tu rocniho imisniho limitu; rocni primeér pro pozad’ové
stanice pak Cerpal imisni limit z 50 %. Primérna roc-
ni koncentrace Castic PM | Cerpa imisni limit v nejniz-
$i mife v méstskych pozad’ovych, (51 %) nejvice pak

metallurgy) the highest values have been found in
the relatively wide range of 0.9 to 5.1 ug/m?*/vear.

2.1.5 Comprehensive evaluation of air
quality

The air quality was thoroughly evaluated for identified
basic urban locality types (see Tab. 2.1.2). However,
all evaluated urban types are not always covered in the
whole spectrum of pollutants. Therefore, these catego-
ries of locality were evaluates according to the average
load estimate in urban areas of categories 2 to 5.

The air quality index (AQI)* is based on stipu-
lated limit concentrations which include annual
arithmetic means of nitrogen dioxide, PM,, and
PM, . arsenic, cadmium, nickel, lead, benzene and
benzé[a]pyrene. Annual mean AQI values relati-
vely closely reflect local differences and the signi-
ficance of synergistic types of source along with
their effects on air quality.

In areas with locally acting small pollution sources
using solid-fuel, AQI, reached the class Il air qu-
ality (satisfactory), similarly to period 2011-2016.
Similar AQI, values in urban localities, classified
on the basis of traffic intensity (1.2—1.6) confirm the
role of fossil fuels burning in household furnaces
as a source of urban air pollution. Despite the mild
winters 2013-2017, the effects and significance of
industrial sources in the Ostrava — Karvina region
are reflected by the elevated annual mean value of
AQI, >2 (classification: class 3 AQI — moderately
polluted air and class 4 — polluted air).

A percentage of the annual limit for individual pol-
lutants in the most polluted measuring station in
2018 and for comparison in 2017 is shown in Tab.
2.1.5.1. Benzo[a]pyrene (BaP) has the highest
rate of drawing the limit value in the long term, the
estimate of the average annual concentration in any
type of urban locality did not fall below the annual
limit value; the annual average for background stati-
ons then draw the limit value of 50%. The average
annual PM,, concentration draws the limit value at
the lowest level in urban backgrounds (51%), most

2. postup vypoctu IKO je mozno nalézt na http://www.szu.cz/
uploads/documents/chzp/ovzdusi/organizace_mzso/index_
kvality_ovzdusi.pdf)

2. AQI calculation procedure can be found at (In Czech) http./
www.szu.cz/uploads/documents/chzp/ovzdusi/organizace_
mzso/index_kvality _ovzdusi.pdf)
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Tab. 2.1.5.1 Nejvyssi hodnoty podilu stiedni ro¢ni koncentrace a imisniho limitu §kodlivin v roce 2018,

srovnani s rokem 2017

Tab. 2.1.5.1 The highest values of the annual mean and the limit value quotient for the monitored pollutants

in 2018 as against 2017
Skodlivina Podil maximalni stfedni ro€ni koncentrace Skodlivina Podil maximalni stfedni roéni koncentrace
Pollutant a imisniho limitu (%) Pollutant a imisniho limitu (%)
Quotient of max. annual mean and limit value (%) Quotient of max. annual mean and limit value (%)
PM,, 110,5 NO, 136,0
(111/2017) (120,5/2017)
PM, 148,0 As 64,5
(152/2017) (100,3/2017)
BaP 774,0 Cd 64,0
(936/2017) (59,4/2017)
Ni 19,7 Pb 9,8
(13,6/2017) (10,6/2017)
Benzen 102,0
(76,0/2017)

Tab. 2.2.1.1 Odhad zneciSténi ovzdusi NO,a PM, v méstském prostiedi a venkovském pozadi, 2018 (v pg/m’)
Tab. 2.2.1.1 The estimation of NO, and PM , air pollution in the urban environment and rural background,

2018 (in ug/m?)
Skodlivina Republikové Méstské prostiedi / Urban environment
ozadi
Pollutant pozad Minimalni hodnota | Priimérna hodnota | Maximalni hodnota
Rural background o g
Minimum value Mean value Maximum value

Oxid dusicity (NO,)
Nitrogen dioxide (NO,) 56 1.3 22,1 544
Suspendované Castice frakce PM,
Particulate matter PM, 17,6 18,0 255 44.2

v méstskych primyslovych (85 %) pripadné vesnickych
lokalitach v MSK (i vice jak 100 %). U &astic PM,  se
méstské pozadové a dopravni lokality lisily v jednot-
kach procent, nadlimitni ¢erpani bylo zaznamenano pou-
ze v mestskych pramyslovych lokalitich MSK.

2.2 Vliv znecdisténého ovzdusi
na zdravi

2.2.1 Expozice obyvatel

Uplatnéni vliva znecist'ujicich latek z ovzdusi na zdra-
vi je zavislé na jejich koncentraci v ovzdusi a dobé, po
kterou jsou lidé témto latkdm vystaveni. Skute¢nd ex-
pozice v pribéhu dne, roku a v pribéhu zZivota jednot-
livee znaéné kolisa a 1isi se v zavislosti na povolani,
zivotnim stylu, resp. na koncentracich latek v riiznych
lokalitach a prostredich.

Rozpéti koncentraci charakterizujici miru znecisténi
ovzdusi sidel suspendovanymi ¢asticemi frakce PM, |
a oxidem dusicitym, a tedy potencidlni expozici oby-
vatel, popisuje tabulka 2.2.1.1.

in urban industrial (85%) or in rural MSR settle-
ments (even more than 100%). For PM2.5, urban
background and traffic locations varied in percen-
tage units, exceedings were only recorded in MSR
industrial sites.

2.2 Health impacts of air
pollution

2.2.1 The population exposure

Manifestation of the effects of air pollutants on health is
dependent on their concentration in the atmosphere and
time for which people are exposed to these substances.
The real exposure during the day, year and during the
life of the individual varies greatly and differs depen-
ding on the occupation, lifestyle, and concentrations of
substances in various locations and environments.

Concentration ranges characterizing the size of urban
air pollution by PM ,  and nitrogen dioxide (NO,), and
thusthepotential exposureofthepopulationis shownin
Tab. 2.2.1.1.
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2.2.2 Zdravotni dopady znecisténého
ovzdusi

Suspendované cCastice

Aerosolové ¢astice obsazené ve vdechovaném vzduchu
maji Siroké spektrum ucinki na srdecné-cévni a respi-
racni tstroji. Vzhledem k systémovému prozanétlivému
ucinku, plisobeni oxidativniho stresu a ovlivnéni meta-
bolismu tuki, podpoie aterosklerozy véetné kalcifikace
srdecni artérie, ovlivnéni elektrické aktivity srdecniho
svalu a dal$im G¢inkdm jsou povazovany za nejvy-
znamngjsi environmentalni faktor ovlivilujici umrtnost.
Aerosolové Castice samostatng, stejné jako cela smés
latek pisobicich zneciSténi venkovniho ovzdusi, jsou
zafazeny od roku 2013 Mezinarodni Agenturou pro
vyzkum rakoviny (IARC) Svétové zdravotnické or-
ganizace (WHO), mezi prokazané lidské karcinogeny
skupiny 1, ptispivajici ke vzniku rakoviny plic [1].

Dlouhodoba expozice zvysenym koncentracim ma za
nasledek vyssi umrtnost na choroby srdecné cévni a re-
spira¢ni, véetné rakoviny plic a s tim souvisejici zkrace-
ni délky Zivota, zvySeni nemocnosti na onemocnéni dy-
chaciho ustroji a vyskytu symptomii chronického zangé-
tu pradusek a snizeni plicnich funkci u déti 1 dospélych.
Kromeg toho ptibyva diikazi o vlivu expozice ¢asticim
na vznik diabetu II. typu, na neurologicky vyvoj u déti
a neurologické poruchy u dospélych [2].

Pro pasobeni aerosolovych ¢astic v ovzdusi nebyla
zatim zjiSténa bezpecnd prahova koncentrace. Predpo-
klada se, ze citlivost jedincti v populaci ma tak velkou
variabilitu, ze ti nejcitlivéjsi jsou v riziku ucinku i pti
velmi nizkych koncentracich. Pii chronické expozici
suspendovanym ¢asticim frakce PM, ; se redukce oce-
kavané délky zivota zacina projevovﬁt jiz od primér-
nych ro¢nich koncentraci 5 pg/m?®.

Kratkodoba expozice zvySenym koncentracim aeroso-
lovych ¢astic se podili na nardstu nemocnosti i imrt-
nosti, zejména na onemocnéni srde¢né-cévni a dychaci,
na zvySeni poctu osob hospitalizovanych pro onemoc-
néni kardiovaskularniho a dychaciho tstroji, zvySeni
kojenecké tumrtnosti, zvySeni vyskytu respiracnich
symptomu a zhorSeni stavu zejména astmatikd.

Kvantitativni odhad zdravotnich dopadti v dusledku
znedisténého ovzdusi byl proveden pro expozici aero-
solovym c¢asticim. Zasadnim ukazatelem zdravotnich

2.2.2 Health effects of air
pollution

Particulate matter

Aerosol particles are considered the most signifi-
cant environmental factor associated with morta-
lity not only due to their carcinogenicity, but also
because of their systemic proinflammatory action,
creation of oxidative stress, changes of electrical
processes in cardiac tissue, role in development of
atherosclerosis including calcification of cardiac
arteries and other effects. There is sufficient evi-
dence that exposure to air pollution causes develo-
pment of lung cancer. PM aerosol fractions, as the
major components of air pollution, were evaluated
by IARC separately leading the same conclusion
that they represent proven Class 1 human carcino-
gens. In 2013, the WHO International Agency for
Research on Cancer (IARC) based on an indepen-
dent review of more than thousand studies classified
a mixture of substances that are implicated in air
pollution as Class I human carcinogens [1].

Long-term exposure to PM air pollution results in
increased mortality from cardiovascular and re-
spiratory diseases, including lung cancer, chronic
bronchitis, decreased pulmonary function in adults
and children, and in other health problems.

A threshold value of PM, ; that might be considered
as safe for human health remains a subject of de-
bate amongst specialists. Increased mortality has
been correlated with very low PM, fractions of
e.g. 5 ug/m’. Additionally, there is a growing body
of evidence linking exposure to particulate matter
and type 2 diabetes, impaired neurological deve-
lopment in children and neurological dysfunction
among adults [2]. Short-term exposure to elevated
concentrations of PM plays a role in development
of morbidity and mortality namely in cases of car-
diovascular and pulmonary disease and associated
hospitalization, infant mortality, increased inciden-
ce of respiratory symptoms aggravation, particu-
larly among asthma sufferers.

Quantitative estimate of health effect caused by air
pollution have been performed as regards to par-
ticulate matter exposure. The basic indicator of he-
alth effects from long-term exposure is an estimate
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dopadt dlouhodobé expozice je odhad poctu predcasné
zemielych pro dospélou populaci nad 30 let véku s vy-
loucenim vnéjSich pricin tmrti (Grazy sebevrazdy apod.).
Tento ukazatel zahrnuje jak predcasnou Gmrtnost pro
jednotlivé pric¢iny tmrti (kardiovaskularni nebo respi-
racni onemocnéni, rakoviny plic atd.), tak 1 amrti v dii-
sledku kratkodobé¢ expozice PM. Pro odhad byla pouzita
funkce koncentrace-ti¢inek doporucend projektem Sveé-
tové zdravotnické organizace HRAPIE [4].

Pfi pouziti primémeho podilu frakce PM, ; ve frakei
PM, z obdobi let 2011 az 2018 ve vysi » 75 % (76 %
v roce 2018) Ize odhadnout bazalni hladinu 13,3 pg/m?
Castic frakce PM,  a navySeni celkové (pfirozené) tmrt-
nosti exponované dospélé populace o 4,65 % na kaz-
dych 10 mg/m® priimérné ro¢ni koncentrace PM, | nad
tuto hodnotu. Primérna koncentrace suspendovanych
Castic frakce PM, pro méstské prostiedi v roce 2018
¢inila 24 pg/m3. Bazalni celkova (pfirozena) timrtnost
obyvatel CR starsich 30 let véku byla tedy v disledku
dlouhodobé expozice navySena o 4,98 %. Vzhledem
k rozmezi primérnych ro¢nich koncentraci této skodli-
viny od 18 pg/m?® do 44,2 ug/m? na stanicich v riznych
typech lokalit se odhad podilu pfedcasné¢ zemielych
v disledku expozice PM, na celkovém poctu zemfe-
Iych pohyboval od 2,19 % v méstskych lokalitach bez
dopravni zatéze az po hodnotu 14,4 % v nejvice pri-
myslem a dopravou zatizenych lokalitach.

Protoze v dob¢ zpracovani zpravy nebyly k dispozi-
ci detailni demografické udaje pro rok 2018, nebylo
mozno pifi odhadu pfed¢asné umrtnosti v disledku
expozice aerosolovym ¢asticim postupovat standard-
nim zpisobem pomoci vypoctu atributivnich ptipadi.
Podle odhadu provedeného z dat o poc¢tu zemielych
z databaze CSU bylo v roce 2018 zhruba 5 600 piipa-
da predcasného umrti v disledku dlouhodobé expozi-
ce suspendovanym Casticim frakce PM .

Oxid dusicity

Oxid dusicity jakozto slozka emisi spalovacich pro-
cest je vysoce korelovan s ostatnimi primarnimi
i sekundarnimi zplodinami, proto nelze jasné stano-
vit, zda pozorované zdravotni Gc¢inky jsou disledkem
nezavislého vlivu NO, nebo spiSe piisobenim celé
smési latek, zejména aerosolu [5], uhlovodiki, ozonu
a dalsich latek [6]. Hlavnim Géinkem kratkodobého
plsobeni vysokych koncentraci NO, je narGst reak-
tivity dychacich cest; na zaklad¢ piisobeni na zmény

of premature deaths in adult population aged over
30 years, excluding external death causes (acci-
dent, suicide etc.). This indicator therefore includes
premature deaths from particular causes (cardio-
vascular or respiratory disease, lung cancer etc.)
as well as deaths resulting from short-term expo-
sure to PM. Estimates were based on the concent-
ration-response function recommended in the WHO
HRAPIE project [4].

Using the mean ratio of the PM, | fraction contai-
ned in PM, during the 2011-2018 period at a 75%
(76% in 2018) level enables estimation of the
increase in (natural) mortality among the exposed
adult population as 4.65% for each 10 ug/m* of
the mean annual concentration in excess of the de-
fined counterfactual level of 13.3 ug/m’ of PM,,
fraction. The mean concentration in urban envi-
ronment PM ,, in 2018 reached 24 ug/m’. The ove-
rall mortality rate for the CR population aged over
30 years was therefore increased by 4.98% due to
long-term PM, exposure. In view of the range of
mean annual concentrations of this pollutant from
18 ug/m’ to 44.2 ug/m’ at sites in different types
of localities, the estimate of the ratio of premature
deaths from PM,, exposure against overall morta-
lity (natural) ranged from values of 2.19% in ur-
ban localities with no traffic load to 14.4% in the
most industrially and traffic burdened localities.

Because at the time of elaborating this report were
not available a detailed demographic data for 2018,
it was impossible to employ standard procedure
using attributive cases method to estimate premature
deaths caused by exposure to aerosol particles. The
estimate was therefore made using aggregate data on
death counts from the Czech Statistical Office data-
base and the estimate of deaths up to 30 years of age
and deaths for external causes. It can be estimated
that 5,600 cases of premature deaths due to long-
-term exposure to PM occurred in 2018.

Nitrogen dioxide

Nitrogen dioxide as a component of emission from
combustion processes is highly correlated with
other primary and secondary pollutants, therefore,
it cannot be clearly determined whether the obser-
ved health impairment arise from independent effect
of NO, or rather the effect of the whole mixture of
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reaktivity u nejcitlivéjSich astmatikl je odvozena také
doporucend hodnota WHO pro 1-hod. koncentraci
NO, 200 pg/m*. Nejvice jsou oxidu dusi¢itému vy-
staveni obyvatelé velkych méstskych aglomeraci
vyznamné ovlivnénych dopravou. Pro déti zname-
na expozice vyS§im hodnotim NO, zvySené riziko
respiratnich onemocnéni v disledku snizené obra-
nyschopnosti vici infekci a snizeni plicnich funkei.
Z hodnot zji§ténych ro€nich primért vyplyva, Ze
v dopravou zatizenych ¢astech napt. prazské aglome-
race lze u obyvatel ocekavat snizeni plicnich funkei,
zvySeni vyskytu respira¢nich onemocnéni, zvyse-
ny vyskyt astmatickych obtizi a alergii, a to u déti
i dospélych.

Prestoze kvantitativni vztahy expozice a zdravot-
nich u¢inkd NO, (napf. na celkovou, kardiovaskular-
ni a respirani umrtnost) byly specifikovany, nelze
jednoznacné stanovit miru piekryvani téchto ucinka
s pisobenim ostatnich znecistujicich latek v ovzdusi.
Proto odbornici doporucuji hodnotit zdravotni dopady
znecisténi ovzdusi na zakladé vztahti pro suspendo-
vané castice, ve kterych je vliv dalSich znecist'ujicich
latek zahrnut [4].

Ozon

Pfizemni 0zén neni do atmosféry emitovan, ale
vznikd fotochemickymi reakcemi oxidd dusiku a té-
kavych organickych latek. Znecisténi ovzdusi ozo-
nem, které je typickou soucasti tzv. letniho smogu,
muize v teplém obdobi roku dosahovat miry ovliv-
nujici zdravi. Ozén ma silné drazdivé ucinky na
o¢ni spojivky a dychaci cesty a ve vysSich koncent-
racich zptsobuje ztizené dychani a zanétlivou reak-
ci sliznic v dychacich cestach. Zvysené citlivé vici
expozici ozonu jsou osoby s chronickymi obstrukc-
nimi onemocnénimi plic a astmatem. Kratkodoba
i dlouhodoba expozice ozénu ovliviluje respiraéni ne-
mocnost 1 umrtnost. Expozice ozonu zvySuje Cetnost
hospitalizaci pro zhorSeni astmatu u déti a pro akutni
zhorseni kardiovaskuldrnich a respira¢nich onemoc-
néni u starSich osob [4].

Z hlediska kratkodobych ucinka vede expozice ozoénu
ke zvyseni celkové denni umrtnosti v celé populaci
0 0,3 % na kazdych 10 ug/m?® nad hladinu 70 pg/m?,
pocitano pro denni maximalni 8-hod. koncentraci.
Dopad dlouhodobé expozice na umrtnost u popula-
ce pouze nad 30 let je pak odhadovan na 1,4 % na
kazdych 10 pg/m® praméru z maximalnich dennich

substances, in particular aerosol, [5], hydrocarbons,
ozone and other substances [6]. The main outcome
of short-term exposure to high concentrations of NO,
is an increase in airway responsiveness, based on
the impact on changes in the reactivity in the most
sensitive asthmatics the WHO recommended value of
I-hour NO, concentration of 200 ug/m’ was derived.
The residents of large urban areas affected by transit
and targeted traffic have been highly exposed. The
recorded annual average values show that in areas
heavily burdened by traffic e.g. in Prague agglome-
ration, reduced lung function, increased incidence of
respiratory diseases, increased incidence of asthma-
tic aggravation and allergies can be expected both in
adults and children.

Although quantitative relationships of exposure and
health effects of NO, (e.g. on total, cardiovascular
and respiratory mortality) have been established,
there cannot by clearly determine the degree of
overlap between these effects with the effects of
other outdoor air pollutants. That'’s why experts re-
commend assessing the health impact of air pollu-
tion on the basis of relations of suspended particles
in which the effects of other pollutants has been in-
volved [4].

Ozone

Ground-level ozone is not emitted directly into the
atmosphere. It results from photochemical reactions
between oxides of nitrogen and volatile organic com-
pounds. Ozone, which is a typical part of the so-cal-
led summer smog episodes, can in the warm season
reach the levels affecting health. Ozone has strong
irritating effect on the conjunctiva and respiratory
tract and at higher concentrations causes breathing
problems and mucosal inflammatory response in the
airways. Increasingly sensitive to ozone exposure
are people with chronic obstructive pulmonary di-
sease and asthma. Short-term and long-term expo-
sure to ozone affects the respiratory morbidity and
mortality. Chronic exposure to ozone increases the
frequency of hospitalization for asthma exacerbation
in children and acute worsening of cardiovascular
and respiratory diseases in the elderly [4].

Increase in the daily maximum 8-hour concentrati-
on for every 10 ug/m* above the level of 70 ug/m’
results in an increase in overall mortality of 0.3%.
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8hodinovych koncentraci 0zonu nad 70 pg/m?® béhem
obdobi duben—zafi [4].

Oxid uhelnaty a oxid sifi€ity

Znecisténi ovzdusi oxidem uhelnatym a oxidem sifi-
¢itym nepfedstavuje v méfenych sidlech vyznamné
zdravotni riziko, i kdyZ v pfipad¢€ oxidu sifi¢itého prah
ucinku pro 24-hod. koncentraci nebyl epidemiologic-
kymi studiemi dosud zjistén. Vyssi koncentrace oxidu
sifi¢itého nez 40 pg/m?, coz predstavuje dvojnasobek
cilové hodnoty doporucené WHO s vysokou mirou
predbézné opatrnosti, se vyskytuji pouze ojedinéle,
napf. v souvislosti se starymi zatéZemi (sanace ost-
ravskych lagun) nebo Uniky z primyslovych vyrob.
24-hodinova hodnota 125 ug/m? nebyla v roce 2018
v CR na 7adné stanici prekrodena.

Kovy

O zdravotnich dopadech expozice stopovym mnoz-
stvim kovu ve volném ovzdusi existuje velmi malo
védeckych poznatktl. Provedené epidemiologické stu-
die ukazuji na mozné ovlivnéni u¢inkid PM, ; na kardi-
ovaskuldrni systém mimo jiné i prostiednictvim obsa-
zenych kovil, zejména prechodnych, kam patii napf.
chrom, nikl, kadmium, mangan nebo rtut’ [2]. Olovo
stanovované ve vzorcich aerosolu neni od plosného
zavedeni bezolovnatého benzinu z hlediska pfimé ex-
pozice z ovzdusi zdravotné vyznamnou latkou. Z hle-
diska karcinogennich uc¢inkli nepfedstavuji zjisténé
koncentrace kadmia, niklu, olova a arzenu ve vét$iné
oblasti vyznamné zdravotni riziko.

2.2.3 Hodnoceni zdravotnich rizik
karcinogennich latek

Odhad teoretického zvySeni pravdépodobnosti vzniku
nadorovych onemocnéni v disledku dlouhodobé ex-
pozice Skodlivinam z venkovniho ovzdusi byl prove-
den pro arzen, nikl, kadmium, benzen a pro benzo[«]
pyren. Odhad vychazi z teorie bezprahového plisobe-
ni karcinogennich latek a uvazuje linedrni vztah mezi
davkou a ucinkem. Pro vypocet byly pouzity hodno-
ty jednotkového rizika (UCR), coz je velikost rizika
zvyseni pravdépodobnosti nddorového onemocnéni
pii celozivotni expozici 1 pg/m® karcinogenni latky
z ovzdusi. Hodnoty jednotkového rizika pro hodno-
ceni karcinogennich latek (tab. 2.2.3.1) byly pievza-
ty z material Svétové zdravotnické organizace Air

The impact on respiratory mortality in the popu-
lation over 30 years of age is estimated at 1.4% for
every 10 ug/m* of daily maximum 8-hour average
concentrations above 70 ug/m* during the period
from April to September [4].

Carbon monoxide and sulphur dioxide

Levels of carbon monoxide and sulphur dioxide in
outdoor air do not constitute a significant health
risk in the measured municipalities, although in the
case of sulphur dioxide the threshold effect for 24-h
concentration has not been yet detected in epide-
miological studies. Sulphur dioxide concentrations
only occasionally exceeded 40 ug/m?, which is twi-
ce the target value recommended by the WHO with
a high degree of precaution. It occurred eg in con-
nection with old loads (redevelopment of Ostrava
lagoons) or leaks from industrial production. The
24-hour value of 125 ug/m’> was not exceeded at
any station in the Czech Republic in 2018.

Metals

There is insufficient scientific evidence concerning
the health effects of exposure to airborne heavy
metals. Epidemiological studies show the possible
influence on the effects of PM,, on the cardiovascu-
lar system via contained heavy metals including
chrome, nickel, cadmium, manganese or mercury
[2]. Lead detected in aerosol samples is no longer
a health risk in terms of direct exposure since the
blanket introduction of lead-free petrol. In terms of
carcinogenic effects the detected concentrations of
cadmium and arsenic do not represent significant
health risks in most areas.

2.2.3 Evaluation of health risks from
carcinogens

An estimate of the theoretical increase of cancer
risk caused by long-term exposure to pollutants
from outdoor air was carried out for arsenic, nic-
kel, BaP and benzene. The estimate is based on the
theory of non-threshold effect of carcinogens and
takes into account the linear relationship of dose
and effect. For the calculation, unit cancer risk va-
lues (UCR) were used, these being the magnitude
of the risk of increased probability of oncological
disease at a life-long exposure to 1 ug/m’ of the
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Tab. 2.2.3.1 Hodnoty jednotkového rizika pro sledované latky s karcinogennim ticinkem
Tab. 2.2.3.1 Unit cancer risk values for the monitored carcinogens

Skodlivina Arzen Nikl Benzo[a]pyren Benzo[a]anthracen
Pollutant Arsenic Nickel Benzo[a]pyrene Benzo[a]anthracene
Jednotka rizika
UCR 1,5E-03 3,8E-04 8,7E-02 1,0E-04
Skodlivina Benzo[b]fluoranthen Benzo[k]fluoranthen Benzo[ghi]perlen Dibenz[ah]anthracen
Pollutant Benzo[b]fluoranthene Benzo[k]fluoranthene Benzo[ghi]perylene Dibenz[ah]anthracene
Jednotka rizika
UCR 1,0E-04 1,0E-05 1,0E-06 1,0E-03
Skodlivina Chrysen Indeno[1,2,3-cd]pyren Kadmium Benzen
Pollutant Chrysene Indeno[1,2,3-cd]pyrene Cadmium Benzene
Jednotka rizika
UCR 1,0E-06 1,0E-04 4,9E-04 6,0E-6

quality guidelines, Global update 2005, [5] a z dalSich
zdrojG, napt. US EPA.

Pro obyvatele jednotlivych typl méstskych lokalit
byla uvazovana celozivotni expozice sledovanym lat-
kam na rovni ro¢nich aritmetickych primért za rok
2018 a byla vypoctena mira individualniho rizika.

Vysledky shrnuje tab. 2.2.3.2, ve které je pro vybrané
hodnocené Skodliviny uvedena vyse individualniho
rizika, ziskana na zaklad¢é koncentraci na republiko-
vych emisné piimo nezatizenych pozadovych stani-
cich, dale minimalni hodnota zdravotniho rizika pro
obyvatele nejméné zatizeného typu méstskych loka-
lit a maximalni hodnota pro obyvatele nejvice zati-
zeného typu méstskych lokalit. Priméma hodnota
individualniho rizika pak byla vypoctena na zaklade

carcinogens in ambient air. The UCR values for the
assessment of carcinogens (Tab. 2.2.3.1) were ta-
ken from WHO materials (Air Quality Guidelines
for Europe, Air Quality Guidelines, Global Update
2005, and other sources (US EPA, HEAST).

For the inhabitants of individual urban locality
types lifelong exposure to monitored substances
was considered and expressed as annual arithmetic
means for 2018, allowing calculation of the extent
of individual risk.

Tab. 2.2.3.2 summarizes the results on the indivi-
dual risk for evaluated chemicals based on recor-
ded concentrations from rural background stations,
minimum values of health risk for inhabitants of
urban localities with minimal load and maximum

Tab. 2.2.3.2 Odhad individualniho rizika expozice nejvyznamnéjsim karcinogennim latkim ve venkov-
nim ovzdusi, v poctech pripadi onemocnéni rakovinou na 1 milion obyvatel, 2018
Tab. 2.2.3.2 Estimate of the individual risk from exposure to airborne carcinogens, in number of cancer

cases per 1 mil. population, 2018

Skodlivina Republikové Méstské prostredi
Pollutant pozadi Urban environment
Rural background Minimalni hodnota Primérna hodnota Maximalni hodnota
Minimum value Mean value Maximum value

Arzen
e 1,05 0,39 2,22 5,55
Nikl
Nickel 0,15 0,10 0,34 2,20
Kadmium
Caaliig 0,06 0,02 0,34 1,57
Benzen
Benzene 5,40 4,20 8,40 30,6
Benzo[a]pyren
Benzo[ajpyrene 36,5 36,5 144 673
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koncentraci karcinogennich latek ve vsech typech
méstskych lokalit.

Teoretické zvySeni rizika nadorového onemocnéni
v disledku expozice zne€istujicim latkdm z venkov-
niho ovzdusi se jiz nékolik let v podstaté neméni a po-
hybuje se pro jednotlivé karcinogenni latky v fadu
107 az 10* (riziko vzniku nadorového onemocnéni
od jednoho piipadu na 10 miliont po jeden piipad
na 10 tisic obyvatel). Nejvetsi prispévek dlouhodobé
predstavuje expozice karcinogennim polycyklickym
aromatickym uhlovodikiim. V nejvice zatiZzenych
priamyslovych méstskych lokalitaich bylo dosazeno
hodnot, které predstavuji zvyseni celozivotniho rizika
vzniku nadorového onemocnéni o téméf jeden piipad
na tisic obyvatel.
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values for inhabitants of maximum load urban are-
as. Mean values of individual risk were calculated
on the basis of carcinogen concentrations in all
types of the monitored urban localities.

The theoretical increase of cancer risk caused by
exposure to pollutants from the outdoor air has not
essentially changed for several years and is in the
range of 107—10 for the different carcinogens (one
incremental cancer case per 10 million to 10 thou-
sands population). The greatest long-term contri-
bution is from exposure to carcinogenic polycyclic
aromatic hydrocarbons (BaP): in the most burdened
industrial urban areas the values attained represent
an incremental lifelong cancer risk by almost one
case per 1,000 population.
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Obr. 2.1 Primérné ro¢ni koncentrace ¢astic frakce PM, | podle typu lokalit, 2018
Fig. 2.1 Annual mean levels of particulate matter PM,, by type of the locality, 2018
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Obr. 2.2 Rozdéleni ¢etnosti méstskych stanic podle poc¢tu dnii v roce s piekroc¢enim denniho limitu
PM, , 2018 (hodnoceno 90 méFicich stanic v 63 sidlech)

Fig. 2.2 Frequency distribution of urban stations by number of days exceeding PM,  daily limit, 2018
(covered 90 measuring stations in 63 municipalities)
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Obr. 2.3  Odhad priibéhu stfedni ro¢ni koncentrace ¢astic PM, ) a PM, ; v méstském pozadi* CR

(mimo Moravskoslezského kraje), 1997-2018

Fig. 2.3 Estimation of the trend of mean PM, and PM, . annual concentrations in the Czech urban

background* (except the Moravian-Silesian Region), 1997-2018
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* calculated for urban residential locations in the categories 2—5 based on measurement stations categorization (see Tab. 2.2.1)

Obr. 2.4 Primérné ro¢ni koncentrace &astic PM, . na méstskych stanicich, 2018
Fig. 2.4 Annual mean concentrations of PM, ; at the urban monitoring stations, 2018
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Obr. 2.5 Odhad priibéhu stiedni ro¢ni koncentrace BaP, arzenu a niklu pro méstské pozadi,
1997-2018

Fig. 2.5 Estimation of the mean annual levels of BaP, arsenic and nickel for the Czech urban
background, 1997-2018
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Obr. 2.6 Priumérné rocni koncentrace polycyklickych aromatickych uhlovodikii, 2018
porovnani s odhadem stiedni hodnoty pro méstské pozadi

Fig. 2.6 Annual mean concentrations of polycyclic aromatic hydrocarbons, 2018
comparison with a mean value estimate for the urban background
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Obr.2.7 Pramérné ro¢ni a sezonni koncentrace benzo[a]pyrenu na vybranych stanicich, 2007-2018
Fig. 2.7 Average annual and seasonal concentrations of benzo[alpyrene at selected stations, 2007-2018
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Health consequences and risks from drinking and bathing water pollution

3. ZDRAVOTNIi DUSLEDKY
A RIZIKA ZNECISTENI PITNE
A REKREACNI VODY

Pitnou vodou z vetejnych vodovodi bylo v roce 2018
zésobovano 95 % obyvatel CR. Udaje o kvalité pit-
né vody jsou od roku 2004 ziskavany pomoci infor-
macniho systému pitna voda (IS PiVo) spravovaného
Ministerstvem zdravotnictvi, ktery zahrnuje vSechny
vodovody a dalsi zpasoby vetejného zasobovani pit-
nou vodou v CR. Zdrojem dat jsou predevsim rozbory
zajisStované provozovateli, jejichz provedeni v prede-
psané Cetnosti a rozsahu je ulozZeno platnou legislati-
vou; pouze malé ¢ast dat byla potizena hygienickou
sluzbou v ramci statniho zdravotniho dozoru. Do
systému mohou byt vkladany pouze vysledky analyz
provedenych v laboratofich s platnym osvédéenim
o akreditaci, autorizaci nebo o spravné ¢innosti labo-
ratofe. Do zpracovani udaju o kvalité pitné vody nej-
sou zahrnuta data pii havarijnich stavech. Ukazatele
kvality jsou posuzovany podle vyhlasky ¢. 252/2004
Sb., kterou se stanovi hygienické pozadavky na pitnou
a teplou vodu a Cetnost a rozsah kontroly pitné vody,
ve znéni pozd¢jsich predpist, kterd je harmonizovana
s evropskou smérnici Rady 98/83/EC o jakosti vody
urcené pro lidskou spotiebu. Ve srovnani s touto smér-
nici zahrnuje ¢eska vyhlaska vice ukazatell kvality
a u nékolika ukazatel ma ptisnéjsi limitni hodnotu,
coz smérnice pfipousti (nastavuje pouze minimalni
pozadavky a Clenské zemé EU maji pravo tyto poza-

vvvvvv

V roce 2018 bylo monitorovano celkem 4086 vetej-
nych vodovodu!. Pfevazné se jedna o mensi vodovody
(3817) zasobujici méne nez 5000 obyvatel; z téchto
vodovodil je 3293 malych do 1000 obyvatel. Pouze
269 vodovodu pattilo do kategorie vétsich, na néz je
napojeno 5000 a vice obyvatel, ty vSak zasobuji cca
75 % obyvatel CR zasobovanych vodou z vefejného
vodovodu. Podle udajt v databazi PiVo je 40 % oby-
vatel zdsobovano pitnou vodou vyrobenou ze zdroju
podzemnich, 39 % z povrchovych a 21 % ze zdroja
smiSenych.

1. Zakladni jednotky pro posuzovani kvality pitné vody podle vy-
hlasky Ministerstva zdravotnictvi CR 252/2004 Sb. ve znéni
pozdéjSich predpist jsou zasobované oblasti, coz je praktic-
ky totozny pojem jako vefejny vodovod. LiSi se pouze v pfi-
padé, kdy je jeden vodovod zasobovan z vice zdroju, které
se od sebe svou kvalitou vyrazné odliSuji a pfed vstupem
do spotfebisté se nemichaji — pak je tento vodovod rozdélen
do nékolika zasobovanych oblasti, ve kterych je kvalita vody
pfiblizné stejna.

3. HEALTH RISKS FROM
DRINKING AND BATHING
WATER POLLUTION

In 2018, drinking water from the public water supply
systems was available to 95 % of the Czech populati-
on. Data on drinking water quality has been obtained
since 2004 within the information system maintained
by the Ministry of Health including all public water
supplies and other ways of supply by drinking water
in the Czech Republic. The largest data source is the
analyses performed by the operators, which frequency
and scope are laid down by the law, while the minority
of the data is obtained within the public health surve-
illance. The results of analyses can only be entered
into the information system if obtained by an accredi-
ted, authorized, or good laboratory practice certified
laboratory. The data during emergency conditions are
not included into the processing. The quality indica-
tors have been evaluated by Decree no. 252/2004 Coll.
as amended, which is harmonized with the European
Council Directive 98/83/EC, on the quality of water
intended for human consumption. In comparison with
the Directive the Czech Decree includes more quality
indicators and some indicators have stricter limit va-
lue, which the Directive permits.

In 2018, a total of 4,086 water mains' were moni-
tored. The overwhelming majority of the water ma-
ins (3,293) were smaller, i.e. serving less than 5,000
population; out of them 3,307 serve less than 1,000
population. Only 269 water mains were classified as
larger (supplying over 5,000 pop.) but served 75% of
the population of the Czech Republic connected to the
public water supply system. As many as 40%, 39%,
and 21% of the population were supplied with drin-
king water produced from underground, surface, and
mixed sources, respectively.

3.1 Drinking water quality
In 2018, about 33 thousand samplings were made

and more than one million pieces of data on drin-
king water quality indicators were thus obtained.

1. The basic unit used in the assessment of drinking water qual-
ity from the public water supply system as defined by the De-
cree 252/2004 Coll. as amended is the supply zone. A supply
zone is virtually the same term as a public water supply; it dif-
fers only in case of more drinking water sources of markedly
different quality and the water is not blended before entering
the consumer place.
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3.1 Kvalita pitné vody

V roce 2018 bylo provedeno zhruba 33 tisic odbért
pitné vody, pii kterych bylo ziskéno pfes jeden mili-
on hodnot jednotlivych ukazateld jakosti vody. Limity
zdravotn€ vyznamnych ukazatelli (limitovanych nej-
vys§8i mezni hodnotou?, NMH) byly piekro¢eny cel-
kem v 1668 piipadech. Mezni hodnoty® (MH) ukaza-
telt jakosti, charakterizujicich pfedevsim organolep-
tické vlastnosti pitné vody, nebyly dodrzeny v 4926
ptipadech. Ve vétsich vodovodech bylo z celkového
poctu stanoveni piislusného typu limitni hodnoty zjis-
téno prekroceni NMH v 0,07 % a MH v 0,4 % sta-
noveni. Podobné v mensich vodovodech ptekrocilo
NMH 0,9 % stanoveni, MH 1,6 % stanoveni. Vyvoj
jakosti pitné vody dodavané vetejnymi vodovody, re-
spektive vyvoj Cetnosti prekroceni limitnich hodnot
ve vétSich a mensich vodovodech v letech 2011-2018,
je znazornén na obr. 3.1.

Z dajh ziskanych v rdmcei monitoringu dosud vyply-
valo, ze dochazi k postupnému mirnému zlepSovani
jakosti pitné vody distribuované vefejnymi vodovody
— coz ovSem plati pro celorepublikové zpracovani vy-
sledkti a neni vylouceno, ze v nékterych vodovodech
nemohlo dojit k vyraznému zhorSeni nebo (spise)
zlepSeni stavu. Nicméné v roce 2015 se tento trend
zastavil, kdyz bylo pozorovano ¢etné€jsi nedodrzovani
NMH nez v ptedeslych letech. Hlavni pfi¢inou je sle-
dovani vétsiho spektra pesticidnich latek a jejich me-
tabolitli nez diive, a tim také ¢astéjsi nalézani vyssich
koncentraci.

Cetnost nedodrzeni limitnich hodnot vzriistd se zmen-
Sujici se velikosti vodovodu (s klesajicim poctem za-
sobovanych obyvatel). Nejcastéji nejsou dodrzovany
limitni hodnoty pro zelezo, chloroform, mangan a pro
hodnotu pH. Ve vétsich vodovodech je oproti mensim
vodovodiim zjistovano cCetnéjsi prekracovani limitni
hodnoty pro chloroform; ten vznika jako vedlejsi pro-
dukt chlorovani vody a jeho obsah je zavisly mimo
jiné na dob¢ zdrzeni vody v potrubi, ktera je u vétSich
vodovodu delsi. Velké vodovody také Casteji vyuzivaji

Vw7

k tpraveé povrchovou vodu s pfirozené vysSim obsahem

2. Nejvyssi mezni hodnota je limitni hodnotou obsahu zdravot-
né vyznamnych ukazatell v pitné vodé (NMH). Prekroceni
takového limitu vylu€uje pouZiti vody jako pitné, neurci-li or-
gan ochrany vefejného zdravi jinak.

3. Mezni hodnota (MH) je limitni hodnotou pro ukazatele uréu-
jici zejména organoleptické vlastnosti vody. Jeji prekroceni
obvykle nepfedstavuje akutni zdravotni riziko.

The maximum limit values® (MLVs) for the indicators
with significance for health were exceeded in 1,668
cases. Failure to comply with the limit values® (LVs)
for the drinking water quality indicators relevant to
the sensory properties was reported in 4,926 samples
analysed. In larger water supplies, MLV and LV was
exceeded in 0.07% and 0.4% cases, respectively. Si-
milarly, in smaller water mains, the respective rates
were 0.9% and 1.6%. The trend in the drinking water
quality from the public supply system in 2011-2018 is
shown in Fig. 3.1.

The data obtained show that there was a gradual
moderate improvement in the quality of drinking wa-
ter distributed by public water supply systems. This
applies to the nationwide results processing and it is
not excluded that in some water mains could be a sig-
nificant deterioration or (more likely) improvement.
However, in 2015 this trend stopped when more MLVs
non-compliances was observed than in previous
years. The main cause was initiating of monitoring
of a wider spectrum of pesticides and their metabo-
lites and therefore more frequent findings of higher
concentrations.

The frequency of non-compliance with the limit values
increases with the decreasing size of the water sup-
ply (with decreasing number of supplied inhabitants).
Most frequently, the limit values for iron, chloroform,
manganese and pH are not met. In larger water mains,
more exceedance of the limit value for chloroform is
detected compared to smaller water mains, it is pro-
duced as a by-product of water chlorination and its
content depends, among other things, on the water de-
tention time in the pipeline, which is longer for larger
water mains. Large water mains also more often use
surface water with a naturally higher content of natural
organic substances from which chloroform is produced,
than groundwater. In smaller water mains, limit values
for arsenic, uranium, nitrates and other indicators
were more frequently exceeded. The relatively higher
Jfrequency of exceeding the limit values for uranium and

2. The maximum limit value (MLV) limits the content of the re-
spective indicator with significance for health in drinking wa-
ter. When MLV is exceeded, the water is unsuitable for use
as drinking water unless the public health authority decides
otherwise.

3. The limit value (LV) applies to the content of the respective
indicator relevant to the sensory quality of the drinking water.
Non-compliance with LV usually does not pose an acute he-
alth risk. Non-compliance with LV usually does not pose an
acute health risk.
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pfirodnich organickych latek, ze kterych chloroform
vznikd, nez vody podzemni. V mensich vodovodech
byly Castéji prekracovany limitni hodnoty pro arzen,
uran, dusi¢nany a ostatni ukazatele. Relativné vyssi
cetnost prekrac¢ovani limitnich hodnot pro uran a chlo-
reCnany je zpiisobena nizkym poctem vzorkd a sle-
dovanim uranu pfedev§im v rizikovych vodovodech.
Cilovou limitni hodnotu uranu ptekrocilo 57 vzorki
z celkem 1267 stanoveni, az na jednu vyjimku doslo
k ptekroceni pouze v mensich vodovodech.

V nékterych vodovodech jsou nalézany nadlimitni
koncentrace fady pesticidnich latek. Celkem bylo pro-
vedeno pies 55 tisic stanoveni ve vétSich vodovodech
a pres 180 tisic stanoveni v mensich vodovodech zhru-
ba 200 pesticidnich latek. Nejcastéji byly prekraco-
vany limitni hodnoty pro acetochlor ESA (ve vétSich
vodovodech 18 ptekroc¢eni z 577 stanoveni, v mensich
vodovodech 206 ptipadi z 2320 stanoveni), dale byly
zjistény nadlimitni hodnoty alachloru ESA, acetochlo-
ru OA, dimethachloru ESA a dalSich pesticidt.

Cetnost prekrogeni limitnich hodnot pro mikrobiolo-
gické ukazatele je zndzornéna na obr. 3.2 a pro zdra-
votn€ vyznamné chemické ukazatele na obr. 3.3.

Dusi¢nany a chloroform (vedlejsi produkt dezinfekce
vody) jsou z hlediska zdravotniho rizika nejproblema-
ti¢tgjSimi kontaminanty pitné vody. Piekroceni limitni
hodnoty dusi¢nanti (50 mg/1) bylo zjisténo v 1,7 % pfi-
padu. V 80 vodovodech zasobujicich 18,5 tisice oby-
vatel, prekrocila primérna ro¢ni koncentrace dusi¢na-
nt limitni hodnotu 50 mg/1 (rozmezi 50,05-93,5 mg/l).
Z nich ma 17 malych vodovodi platnou vyjimku
(mirngjsi hygienicky limit). Obsah chloroformu nad
limitni hodnotou (30 pg/l) byl zjistén v 1 % piipadu.

Zdravotni vyznam optimalniho obsahu vapniku a hot-
¢iku v pitné vode¢ je nesporny. Z monitoringu vyplyva,
Ze jen 26 % obyvatel je zasobovano pitnou vodou s do-
porucenou optimalni koncentraci vapniku (40-80 mg/1)
a pouhych 5 % obyvatel s optimalni koncentraci hot¢i-
ku (20-30 mg/l), obr. 3.4. Vodou s optimalni tvrdosti
(23,5 mmol/l) je zasobovano jen 28 % obyvatel, mek-
¢i voda je dodavana 64 %, tvrdsi 8 % obyvatel. Proto
je snizovani obsahu téchto prvki doméaci upravou vody
v naprosté vétsin€ piipadi nezadouci.

Novy atomovy zakon 236/2016 Sb. a jeho provadéci
vyhlaska 422/2016 Sb., i¢inné od roku 2017, vyrazné

chlorates is due to the low number of samples and the
monitoring of uranium especially in risky water ma-
ins. The target uranium limit value was exceeded by
57 samples from a total of 1,267 determinations.

In some water mains, above-the-limit concentrations
of a number of pesticides are found. A total of over
55,000 determinations were made in larger water ma-
ins and over 180,000 determinations in smaller water
mains of about 200 pesticides. The most frequently
exceeded limit values were for acetochlor ESA (in lar-
ger water mains 18 cases from 577 determinations,
in smaller water mains 206 cases out of 2,320 de-
terminations), other exceeded values were found for
alachlor ESA, acetochlor OA, dimethachlor ESA and
other pesticides.

Non-compliance with the microbiological indicators
is presented in Fig. 3.2 and non-compliance with the
limits for chemical indicators with significance for he-
alth in Fig. 3.3.

Nitrates and chloroform are the most problematic
contaminants of drinking water in terms of heal-
th risks. Exceeding the nitrate limit (50 mg/L) was
Jound in 1.7% of cases. In 80 water mains supplying
18.5 thousand inhabitants, the average annual nit-
rate concentration exceeded the limit value (range
50.05-93.5 mg/L). Of these, 17 small water mains
have a valid exception (a milder limit). Chloroform
content above the limit value (30 ug/L) was found in
1% of cases.

The health significance of the optimal content of cal-
cium and magnesium in drinking water is well known.
Monitoring shows that only 26% of the population
is supplied with drinking water with the recommen-
ded optimal calcium level (40—-80 mg/L) and only
5% of the population with optimal magnesium level
(20-30 mg/L), see Fig. 3. 4. Only 28% of the popu-
lation is supplied with water with optimal hardness
(2-3.5 mmol/L), softer water is supplied to 64%, har-
der to 8% of the population. Therefore, in the vast
majority of cases, reduction of the content of these
elements by domestic water treatment is undesirable.

The new Atomic Act 236/2016 Sb. and its Imple-
menting Decree 422/2016 Coll., in force since 2017,
has significantly reduced the obligation of water
supply operators to regularly measure the content
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omezil povinnost provozovatelti vodovodu pravidel-
né méfit obsah prirodnich radionuklidi v pitné vod¢.
Vysledky ziskané podle této nové pravni Upravy tak
neni mozné povazovat z hlediska celorepublikové-
ho za reprezentativni. Z piedchozich let monitoro-
vani je znamo, ze obsah ptirodnich radionuklidi ve
vodé je dlouhodobé neménny. Ozafeni z pitné vody
je pusobeno prevazné pritomnosti radonu, piispévek
ostatnich radionuklidii (izotopy radia, uranu) k 0za-
feni z pitné vody je velmi nizky. Primérné ozareni
z vody v disledku ptitomnosti radonu Rn-222 (efek-
tivni davka z ingesce i inhalace) je mozno odhadnout
na 0,06 mSv/rok, coz je asi stokrat nizsi nez z rado-
nu pronikajictho do budov piimo ze zemé. Celkové
zpusobi obsah radionuklidt pfitomnych v pitné vodé
(radon, izotopy uranu, radia a olova) efektivni davku
v priméru asi 0,07 mSv/rok.

Schvalené vyjimky

Pro 121 vodovodu platila v roce 2018 vyjimka pro
zdravotn¢ vyznamné ukazatele schvélend organem
ochrany vefejné¢ho zdravi. Mirngjsi hygienicky limit,
nez stanovi vyhlaska ¢. 252/2004 Sb., byl nejcastéji
povolen pro acetochlor ESA (64 vodovodu zasobu-
jicich celkem 280 tisic obyvatel). Pro 30 vodovodu
(8 tisic obyvatel) byla udélena vyjimka z diivodu nad-
limitniho obsahu dusi¢nand. Podle udaji v databazi
PiVo platil v 21 vodovodech (2,4 tisic obyvatel) ale-
sponl po Cast roku 2018 Uplny ¢i dil¢i zdkaz uzivani
vody z vodovodu jako vody pitné.

3.2 Expozice kontaminantiim
z pitné vody

U vybranych, zdravotné rizikovych kontaminanti
(arsen, chlorethen, dusitany, dusi¢nany, hlinik, kad-
mium, mangan, med’, nikl, olovo, rtut’, selen, chloro-
form), pro které je stanoven expozi¢ni limit (tj. bez-
pecny denni piijem), byla hodnocena zatéz obyva-
telstva témito latkami z ptijmu pitné vody. Z hodno-
cenych kontaminantd je nejvyssi ptivod dusi¢nant;
pitim pitné vody z vetejnych vodovodi je primérné?
cerpano 7-10 % celkového denniho pfijatelného

4. Velikost expozice kontaminanttim v CR byla ziskana pomoci
stfedni koncentrace (medianu) koncentraci ve vodovodech
ziskanych rozbory vzork(i vody béhem roku. Primérna expo-
zice za vSechny vodovody pak byla zvaZzena poctem zasobo-
vanych obyvatel, s vysledkem zhruba 7-8 % denniho pfijatel-
ného pfivodu. Pfi pouziti 90% kvantilu koncentraci dusi¢nanu
jde o hodnotu ve vysi 8—10 %.

of natural radionuclides in drinking water. Therefore
the results obtained under this new legislation cannot
be considered nationwide representative. From previ-
ous years of monitoring, it is known that the content
of natural radionuclides in water has long been un-
changed. Radiation in drinking water is usually due to
the presence of radon; the contribution of other radi-
onuclides (radium and uranium isotopes) is very low.
Both the ingested and inhaled intake of radon (Rn-222)
from drinking water results in an estimated effective
dose of 0.06 mSv/year on average, which is around
one hundred times lower than that from radon entering
buildings directly from the ground. The overall intake
of radionuclides from drinking water results in an esti-
mated average effective dose of 0.07 mSv/year.

Granted exemptions

In 2018, an exemption for health-relevant indicators
approved by the Public Health Authority was applied
to 121 water supply systems. A milder limit than that
stipulated by Decree No. 252/2004 Coll. was permitted
most often _for acetochlor ESA (64 water mains supply-
ing a total of 280 thousand inhabitants). For 30 wa-
ter mains (8 thousand inhabitants) an exemption was
granted because of the excessive nitrate content. Accor-
ding to the PiVo database, in 21 water supply systems
(2.4 thousand inhabitants), the use of tap water as drin-
king water was banned for at least part of 2018.

3.2 Exposure to contaminants from
drinking water

For selected health risk contaminants (arsenic,
chlorethene, nitrites, nitrates, aluminium, cadmium,
manganese, copper, nickel, lead, mercury, selenium,
chloroform) the population burden on these substan-
ces from drinking water intake was assessed. Of the
contaminants evaluated, nitrate is the highest, drin-
king water from public water supply systems ave-
rages’ 7-10% of the acceptable daily intake’ (ADI)

4. The exposure to contaminants in the Czech Republic was
calculated from the median concentrations obtained by sam-
pling within a year. The average exposure for all water mains
was then weighed by the number of people supplied, resul-
ting in approximately 7-8% of the daily acceptable intake. For
90" percentile of nitrate concentrations the exposure amoun-
ted to 8—10% of ADI value.

5. The overall acceptable/tolerable daily intake of a contami-
nant is its total intake from food, drinking water, dust etc. that
does not pose a health risk even if considered on a lifelong
basis.
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ptivodu® dusi¢nanti (pfi denni konzumaci 1,5 litru
pitné vody z vodovodu). U chloroformu a v mensich
vodovodech také u arsenu byl zjistén prumérny piivod
z pitné vody piedstavujici zhruba jedno procento den-
niho tolerovatelného pifivodu. Koncentrace ostatnich
hodnocenych kontaminantt v pitné vod¢ ¢asto nepie-
sahuji mez stanovitelnosti pouzité analytické metody,
a proto expozici t¢mto latkdm nelze kvantifikovat.
S jistotou Ize v8ak fici, Ze primérna expozice je mensi
nez 1 % ptislusného expozi¢niho limitu.

Ackoliv primérny piivod dusi¢nani pitnou vodou
predstavuje pro obyvatele CR jen n&kolik procent
celkového denniho pfijatelného piivodu, zhruba tie-
tina obyvatel zdsobovanych vefejnym vodovodem
pfijme denné pitnou vodou vice nez 10 % celkového
ptijatelného ptivodu dusi¢nand. Jestlize by byl ob-
sah dusi¢nand na Grovni limitni hodnoty (50 mg/l),
prispivala by takova pitna voda pii spotiebé 1 I/den
u dospélého ¢loveéka k celkovému piijatelnému piivo-
du dusi¢nant 21 %, pii spotiebé 2 1/den pak 42 %.
Rozdéleni obyvatel podle velikosti expozice konta-
minantim z pitné vody v roce 2018 je uvedeno na
obr. 3.5.

Z hodnoceni velikosti expozice jednotlivym cizoro-
dym latkdm z pitné vody, pro které je stanoven ex-
pozi¢ni limit, nevyplyva pravdépodobnost poskozeni
zdravi z hlediska nekarcinogennich ucinkd. Je vsak
mozné, ze v piipade, kdy musi byt udélena vyjimka,
je organem ochrany zdravi urcena skupina spotiebi-
teltl jako ohrozena (obvykle kojenci a malé déti nebo
téhotné zeny), a pak je tato skupina ze zasobovani
vyloucena nebo pfijem takové vody omezen, aby ne-
mohlo dojit k poskozeni zdravi.

3.3 Teoretické zvyseni poctu
nadorovych onemocnéni

Pro vypocet predpovédi teoretického zvySeni pravdeé-
podobnosti vzniku naddorovych onemocnéni v disled-
ku chronické expozice organickym latkam (1,2-dichlo-
rethan, benzen, benzo[a]pyren, benzo[b]fluoranthen,
benzo[k|fluoranthen, bromdichlormethan, bromo-
form, chlorethen (vinylchlorid), dibromchlormethan,
indenol/,2,3-cd]pyren, tetrachlorethen, trichlorethen)

5. Celkovy pfijatelny/tolerovatelny denni pfivod kontaminantu
je takovy pfivod potravinami, vodou, prachem apod., ktery
podle soucasnych poznatkl nepfedstavuje zdravotni riziko
ani pfi celozivotni expozici.

of nitrates (with 1.5 Litres of tap water consumed
daily). In chloroform, and in smaller water systems
also in arsenic, an average drinking water supply of
about one percent of the total daily tolerable intake
was found. Concentrations of other contaminants as-
sessed in drinking water often do not exceed the limit
of determination limit of the analytical method used
and therefore exposure to these substances cannot be
quantified. However, it can be said with certainty that
the average exposure is less than 1% of the relevant
exposure limit.

The mean intake of nitrates from drinking water in
the Czech Republic accounts few percent of the ove-
rall acceptable daily intake,; nevertheless, about one
quarter of the supplied inhabitants are supplied with
drinking water that accounts for more than 10% of
the acceptable daily intake of nitrates. If the nitrate
content was as high as the limit value (50 mg/L), such
drinking water would contributed with consumption
of 1 L/day for an adult to an overall acceptable intake
by 21%, with a consumption of 2 L/day by 42%. The
distribution of the population by magnitude of expo-
sure to contaminants from drinking water in 2018 is
shown in Fig. 3.5.

The assessment of exposure to individual drinking
water contaminants for which exposure limits are set
does not indicate the likelihood of damage to heal-
th in terms of non-carcinogenic effects. However, it
is possible that when an exemption should be gran-
ted, the public health authority designates a vulnera-
ble group of consumers (usually infants and young
children or pregnant women), and this group is then
excluded from the supply or consumption of such wa-
ter is limited to prevent damage to health.

3.3 Cancer risk from drinking water

To estimate incremental cancer risk from chronic
exposure to organic compounds (1,2-dichloroetha-
ne, benzene, benzo[alpyrene, benzo[b]fluoranthene,
benzo[k]fluoranthene, bromodichloromethane, bro-
moform, chloroethene /vinyl chloride/, dibromochlo-
romethane, indeno[1,2,3-cd]pyrene, tetrachloroethe-
ne, and trichloroethene) from drinking water intake,
the linear no-threshold model was used in accordance
with the health risk assessment method. For the cal-
culation of the annual contribution to the estimated
incremental cancer risk, an average body weight of
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z ptivodu pitné vody byl pouzit linedrni bezprahovy
model podle metody hodnoceni zdravotniho rizika.
Pro vypocet ro¢niho piispévku odhadu zvySeni rizi-
ka byla pouzita hodnota priimérné hmotnosti ¢loveéka
70 kg, sttedni délka zivota 70 rokt, celozivotni expo-
zice (pfepoctena na ro¢ni expozici a riziko), stiedni
hodnota spotieby pitné vody 1,5 litru denn¢ a soucet
ucinkd jednotlivych latek. Podle vypoctu teoretic-
kého zvyseni pravdépodobnosti vzniku nddorovych
onemocnéni v disledku chronické expozice karci-
nogennim latkdm, provedeného s¢itanim ucéinkt jed-
notlivych latek podle doporuceni agentury US EPA,
muze konzumace pitné vody z vefejného vodovodu
teoreticky pfispét k roénimu zvyseni pravdépodob-
nosti vzniku nadorovych onemocnéni pfiblizné¢ dvé-
ma piipady na 10 miliéonh obyvatel.

Vypocty expozice a rizika byly provedeny podle stan-
dardniho postupu, nicméné pouzité expozic¢ni faktory
jsou vzdy zatizeny urcitou mirou nejistoty, jako na-
priklad omezené spektrum sledovanych zdravotné
vyznamnych latek, individudlni velikost konzumace
pitné vody z vodovodu, riznad mira vstiebani sledo-
vanych latek v organismu apod. To mohlo vést k nad-
i podhodnoceni situace. Inhala¢ni a dermalni expozi-
ce, které jsou u nékterych kontaminanti podobné vy-
znamné jako oralni ptijem, nebyly uvazovany, protoze
chybi specifické tidaje o chovani ¢eské populace pii
vyuzivani vody v domacnosti.

3.4 Jakost vody ve verejnych
a komeréné vyuzivanych studnach

V ramci celostatniho monitoringu jsou informacnim
systtmem PiVo sbirdny také udaje o jakosti pitné
vody pochazejici z vetejnych studni a individualnich
zdroji vyuzivanych k podnikatelské ¢innosti, pro je-
jiz vykon musi byt pouzivana pitnd voda (komercni
studny). V roce 2018 bylo hodnoceno 5818 vzorkt
vody z 309 vetejnych a 2235 komerc¢nich studni. Li-
mity zdravotné vyznamnych ukazatelti byly ptekro-
ceny v 0,7 % pfislusnych stanoveni, mezni hodnoty
pak ve 3,7 %. Relativné ¢etné byly nalezy nedodrZeni
limitnich hodnot mikrobiologickych ukazatel jakosti
pitné vody, jako jsou koliformni bakterie (9 %), in-
testinalni enterokoky (4 %), Escherichia coli (2 %),
Clostridium perfringens (1 %). Z dalsich ukazate-
It byly nejcastéji nedodrzeny limitni hodnoty pH
(14 %), manganu (10 %), zeleza (8 %) nebo dusi¢nanti
(4 %).

70 kg, mean life expectancy of 70 years, lifelong ex-
posure (converted to annual exposure and risk), and
a mean daily intake of 1.5 L of tap water per person
were considered. The theoretical incremental cancer
risk from chronic exposure to carcinogens from the
public water supply system was computed as the sum
of the effects of all compounds according to the US
EPA recommendations. From this calculation, it fol-
lows that the drinking water intake might theoretically
result in two incremental cancer cases per 10 million
population per year.

The calculations of exposure and risk were carried out
according to a standard procedure. Nevertheless, the
considered exposure factors always imply a certain
level of uncertainty, e.g. due to the limited spectrum of
the monitored substances with significance for heal-
th, individual variation in tap water consumption and
absorption of the monitored substances in the body,
etc. They might result in risk underestimation or ove-
restimation. Inhalation and dermal exposure that are
similarly significant as the ingestion of some contami-
nants were not taken into account, as specific data is
missing on the use of water in Czech households.

3.4 Water quality in public and
commercial wells

The monitoring data on drinking water quality from
public and commercial wells has also been entered
in the Information System. In 2018, 5,818 samples
were collected from 309 public and 2,235 commercial
wells. The limit values of health-related indicators
were exceeded in 0.7% of the relevant determinations.
Relatively numerous were findings of non-compliance
with limit values for drinking water quality microbi-
ological indicators, eg intestinal enterococci (4%),
Escherichia coli (2%), coliform bacteria (9%). Of the
other indicators, pH limit values (14%), manganese
(10%), iron (8%), nitrates (4%) were most often not
met.

3.5 Human health impairment related to
drinking water

With regard to acute health damage by reason of the
drinking water consumption (poisoning, infectious di-
sease), information is based on a direct report from
the regional public health authorities on recorded
infections, poisonings or other illnesses occurring in
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3.5 Ukazatele primého poskozeni zdravi
z pitné vody

Pokud jde o akutni poskozeni zdravi po konzumaci
pitné vody (otrava, infekéni onemocnéni), informace
o piipadném poskozeni zdravi pitnou vodou vycha-
zi z ptimého hlaseni pracovnikd odboru komunalni
hygieny krajskych hygienickych stanic o zaznamena-
nych néakazach, otravach ¢i jinych onemocnénich, ke
kterym doslo v souvislosti s jakosti a uzivanim pitné
vody ze sledovanych vodovodi a vetejnych (popt. pro
zasobovani vefejnosti pouzivanych) studni. V roce
2018 byly v Libereckém kraji zaznamenany a hlase-
ny tii takové udalosti. Jednalo se o potvrzené epide-
mie z pitné vody, jejichz zdrojem byla voda ze studni
pouzivanych k zasobovani vetejnosti (tzv. komercni
studny).

3.6 Monitoring kvality rekrea¢nich vod
ve volné prirodé

Zdravotni rizika z rekreacnich vod, pokud pomineme
utonuti a urazy, jsou spojena piedevs§im s kontamina-
ci patogennimi mikroorganismy, rozvojem sinic a fas
a na nékterych mistech také s cerkariovou dermati-
tidou (projevuje se intenzivnim svédénim). Masovy
vyskyt sinic a fas a vyznamné znecisténi ptirodniho
1 antropogenniho plivodu miize také negativné ovliv-
nit atraktivitu rekreacnich vod pro koupajici se osoby.
Systematicky se monitoruje vyskyt indikatora fekal-
niho znecisténi (E. coli a intestinalni enterokoky), si-
nic a fas, ptirodniho znecisténi a znecisténi odpady.
Vysledky monitorovani se kromé indikatort fekalni-
ho znecisténi, u kterych se provadi po kazdé koupaci
sezoné tzv. klasifikace z dat za ptedchozi Ctyii roky,
hodnoti pfevazné na zéklad¢ posledniho odbéru.

Do informaéniho systému jsou zasilana data o kvali-
té vody pro koupani béhem koupaci sezony. Organy
ochrany vetejného zdravi pravidelné provadi souhrn-
né hodnoceni podle vyhlasky ¢. 238/2011 Sb. (v plat-
ném znéni) a pfisluSnych metodickych doporuceni
a oznacuji kvalitu koupaci vody pomoci pétibodové
stupnice. Aktualni kvalita koupacich vod je piistup-
na vefejnosti na webovych strankach krajskych hygi-
enickych stanic, na strankach Narodniho geoportalu
INSPIRE spravovaném agenturou CENIA a na webo-
vé strance Koupaci vody. Vyvoj kvality koupacich
vod v letech 2004 az 2018 je uveden na obr. 3.6, na
némz je kazda lokalita charakterizovdna nejhorSim

connection with the quality and use of drinking water
from monitored water supply systems and public (or
publicly used) wells. In 2018, three such confirmed
epidemics were recorded and reported in Liberec Re-
gion. In all cases the sources of infection were com-
mercial wells.

3.6 Monitoring of the bathing water
quality

Health risks of recreational waters leaving aside the
drowning and injuries are mainly associated with con-
tamination by pathogenic microorganisms, develop-
ment of algae and in some places also with cercarial
dermatitis (manifested by intense itching). Mass oc-
currence of cyanobacteria and algae, and significant
pollution of natural and anthropogenic origin may
also negatively affect the attractiveness of recreati-
onal waters for bathers. Systematically monitored is
the occurrence of indicators of fecal contamination
(E. coli and intestinal enterococci), cyanobacteria
and algae, natural pollution and pollution by wastes.
Monitoring results are evaluated mainly on the basis
of the last sampling with exception of fecal polluti-
on indicators, at which the classification of data for
the previous four years after each bathing season has
been performed.

Recreational water quality data have been entered in
the Information System throughout the bathing season.
The public health protection authorities evaluate the
data on a regular basis according to the Regulation
238/2011 and relevant guidelines rating the areas on
a scale from 1 to 5. The most recent recreational water
quality data are accessible by the public at the web-
sites of the regional public health agencies, National
Geoportal INSPIRE maintained by the CENIA agency
and Bathing water portal. Development of the bathing
water quality in the years 2004-2018 is shown in Fig.
3.6, where each site is characterized by the worst as-
sessment during the bathing season. The number of
evaluated bathing waters is over 250 (in 2015 — 252,
2016—-257,2017—251 and 2018 — 268). The most se-
rious problem of recreational waters remains a mass
occurrence of cyanobacteria forming water blooms,
especially during the summer months and early fall.
In 2018, the presence of cyanobacteria at a higher
number of sites was massive compared to the previous
seasons, and their onset was probably several weeks
faster due to the very warm weather in the bathing
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hodnocenim béhem koupaci sezény. Hodnocenych
koupacich vod je v poslednich letech pies 250 (2015 —
252,2016—257,2017—251 22018 — 268). Nejvétsim
problémem tuzemskych ptirodnich vod nadale ztsta-
va masovy vyskyt sinic tvoficich vodni kvéty, a to
zejména béhem letnich mésict a zac¢atkem podzimu.
V roce 2018 byl ve srovnani s ptedchozimi sezéna-
mi zaznamenan masovy vyskyt sinic na vys$§im poctu
lokalit, navic byl jejich nastup pravdépodobné kvili
velmi teplému pocasi v koupaci sezéné i pted ni o né-
kolik tydnti urychlen. ZhorSené hodnoceni kvtli nale-
zum indikatort fekalniho znecisténi bylo stejné jako
v predchozich sezénach méné Casté. Piipady cerkari-
ové dermatitidy potvrzené nalezem cerkarii v plzich
byly v roce 2018 hlaSeny z jedné sledované a sedmi
pravidelné nesledovanych lokalit. U dalSich tii sle-
dovanych lokalit bylo kvili ndlezu cerkarii v plzich
zhor$eno hodnoceni.

Podle pozadavki EU je ze ziskanych dat kazdoro¢né
zpracovana zprava, ktera je nasledné zaslana Evrop-
ské komisi. Tato zprava, do které jsou zahrnuty pouze
vyznamnéj$i koupaci vody ve volné ptirodé (podle
smérnice 2006/7/ES se na nich koupe velky pocet
lidi), je zaloZena ptedev§im na vysledcich sledovani
indikator fekalniho znecisténi. Kvalitu rekreacnich
vod v CR je podle kritérii EU mozno hodnotit jako
pomérné dobrou. Na poc¢atku monitorovani byl podil
vyhovujicich koupacich vod nizky vzhledem ke znac-
nému poctu vod s nedostate¢nym vzorkovanim. Po-
stupné stoupal pocet koupacich vod, které vyhovély
limitnim poZzadavkim EU. Zatimco v roce 2004 vy-
hovélo pozadavkiim 49 % z celkového poctu sledo-
vanych koupalist, v roce 2011 to bylo jiz 87 %. Pocet
hlasenych koupacich vod do EU, kde je kvalita vody
sledovana, klesl ze 176 v roce 2004 na 153 v roce
2018. Od roku 2012 Evropska komise hodnoti a klasi-
fikuje koupaci vody v EU podle novych pravidel uve-
denych ve smérnici 2006/7/ES (viz § 9 vyhlasky ¢.
238/2011 Sb.). V letech 2012-2018 vyhovéla novym
limitnim pozadavkim EU (byla zatazena alespont do
kategorie pfijatelna jakost vody) vétSina koupacich
vod v CR — pfiblizné 90 %, v roce 2018 pak konkrétné
141 z celkovych 153, tj. 92,2 %.

season and before it. As in previous seasons, the dete-
riorated assessment of faecal pollution indicators was
less frequent. Cases of cercaria dermatitis confirmed
by the finding of cercaria in gastropods were reported
in 2018 from one monitored and seven not regularly
observed sites. The other three sites were deteriorated
due to the finding of cercaria in gastropods.

According to the EU requirements, a report is annu-
ally drawn from the collected data and sent to the Eu-
ropean Commission. This report, which includes only
major bathing water in the wild (a large number of
people buy it under Directive 2006/7 / EC), is based
primarily on the results of monitoring faecal pollu-
tion indicators. According to EU criteria, the quali-
ty of recreational waters in the Czech Republic can
be assessed as relatively good. At the beginning of
the monitoring, the proportion of compliant bathing
waters was low due to the large number of sampling
waters. Gradually, the number of bathing waters that
complied with EU limit requirements increased. Whi-
le in 2004 it met 49% of the total number of moni-
tored swimming pools, in 2011 it was already 87%.
The number of reported bathing waters to the EU has
fallen from 176 in 2004 to 153 in 2018. Since 2012,
the European Commission has been evaluating and
classifying bathing waters under the new rules set out
in Directive 2006/7 / EC (see Section 9 of Decree No.
238/2011 Coll.). In the years 2012-2018, the majority
of bathing waters in the Czech Republic — approxi-
mately 90%, complied with the new EU limit requi-
rements (at least acceptable water quality was inclu-
ded); in 2018 it was 141 of the total 153, i.e. 92.2%.
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Obr. 3.1 Cetnost nedodrZeni limitnich hodnot podle velikosti vodovodu, 2011-2018
Fig. 3.1 Exceedance of the DW quality limit values by size of the water main, 2011-2018
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Obr. 3.2 Cetnost nedodrZeni limitni hodnoty pro mikrobiologické a biologické ukazatele, 2018
Fig. 3.2 Exceedance of the limit values for microbiological and biological indicators, 2018
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Obr. 3.3 Cetnost nedodrZeni nejvyssi mezni hodnoty pro chemické latky, 2018
Fig. 3.3 Exceedance of the maximum limit value for chemicals, 2018
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Obr. 3.4 Rozdéleni obyvatel podle obsahu hor¢iku a vapniku v doddvané pitné vodé, 2018
Fig. 3.4 Distribution of the supplied population by Mg and Ca content in the tap water, 2018

Hof¢ik Vapnik
Magnesium Calcium
Optimalni hodnota 5% 2%

'

36 %

Optimum value
23 % “

B < 10mgn [ | 1020 mgn ] 20-30 mg/1 [ >30 mg/l B < 30mgn || 3040 mgn 7] 40-80 mg/ [ >80 mg/l

0,
70 % ,
13 %

Optimalni hodnota
Optimum value

38 SzU Praha, Ustfedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System



Zdravotni dusledky a rizika znecisténi pitné a rekrea¢ni vody
Health consequences and risks from drinking and bathing water pollution

Obr. 3.5 Rozdéleni obyvatel podle expozice chemickym latkam z pitné vody, 2018
Fig. 3.5 Distribution of the population by exposure to chemicals from drinking water, 2018
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Obr. 3.6 Vyvoj kvality koupacich vod podle souhrnného hodnoceni CR,
procentualni zastoupeni kategorii, 2008-2018

Fig. 3.6 Trend in bathing water quality by summary national evaluation,
percentage of categories, 2008-2018

Podil kategorii [%]
Percentage of categories

60

40 . o -
‘/ 1 © Voda vhodna ke koupani

Voda vhodna ke koupani s mirné zhor§enymi vlastnostmi
ZhorSena jakost vody

30 4 ® Voda nevhodna ke koupani -
5 @ Voda nebezpecna ke koupani

20 « —

10

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

SZU Praha, Ustfedi Systému monitorovani 39
NIPH Prague, Headquarters of the Monitoring System



Souhrnna zprava za rok 2018
Summary Report, 2018

Zdravotni dusledky a rusivé uéinky hluku
Community noise and health

4. ZDRAVOTNIi DUSLEDKY
A RUSIVE UCINKY HLUKU

Subsystém v roce 2018 neprobihal.

SZU Praha, Ustfedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System

4. COMMUNITY NOISE
AND HEALTH

In 2018, the activities in this project were not performed.

Dietarni expozice
Dietary exposure

5. ZDRAVOTNIi DUSLEDKY
ZATEZE LIDSKEHO
ORGANISMU CIZORODYMI
LATKAMI Z POTRAVINOVYCH
RETEZCU, DIETARNI
EXPOZICE

Subsystém se v roce 2018 skladal ze Ctyt projekto-
vych casti. Vedle laboratorni analyzy probihala i ¢ast
zaméiend na vzorkovani potravin, v souladu s meto-
dickymi pravidly hodnoceni dietarni expozice. Prvni
¢ast — systém vzorkovani potravin, je prubézné aktu-
alizovéana tak, aby bylo dosazeno reprezentativniho
odbéru vzorkt potravin z hlediska nutri¢éniho chovani
spotiebitelti. Druha ¢ast byla zaméfena na hodnoceni
privodu vybranych nutrientti. Pfinasi specifické infor-
mace o vyzivé populace v CR. Hlavnim zamérem této
¢asti bylo charakterizovat zdravotni rizika spojend
s nedostate¢nym piivodem vybranych nutrientd. Tieti
¢ast byla vénovana cilenému monitoringu vyskytu po-
travin na bazi geneticky modifikovanych (GM) orga-
nismi vyskytujicich se pravdépodobné na trhu v CR.
Jde nejen o ,,zdravotni kontrolu®, ale také o kontrolu
kvality, ve smyslu klamani spotiebitele. Tato Cast je
v souladu s pozadavky EK, nevladnich organizaci,
ale predevsim Siroké spotiebitelské verejnosti. Ta ve
zvySené mife sleduje vztah mezi potravinami, vyzi-
vou a zdravim. Ctvrta ¢ast, historicky nejstarsi, le-
gislativné jasn¢ zakotvena, tudiz logicky laboratorné
nejrozsahlejsi, se zabyvala monitorovanim dietarni
expozice populace vybranym Skodlivym chemickym
latkam. Vyuziva metodologické uspotfadani tzv. total
diet study. Na rozdil od oficidlni kontroly potravin, za-
hrnuje cely model chovani spotiebitele od suroviny az
po pokrm a pracuje s reprezentativni paletou obvykle
konzumovanych potravin. Je to jediny finanéné do-
stupny zpisob, jak provadét presnéjsi charakterizaci

5. CONTAMINANTS IN FOOD
CHAINS AND THEIR IMPACT
ON HUMAN HEALTH, DIETARY
EXPOSURE

In 2018 monitoring season, the subsystem was
composed of four project parts. The parts inclu-
de laboratory analyses as well as food sampling
provided in accordance with dietary exposure as-
sessment methods. The first part — food sampling
system is continuously modified in order to col-
lect food samples representing dietary patterns
of consumers. The second part of the project fo-
cused on nutrient intake. It provides information
on nutrition for the population in the Czech Re-
public. The aim of this part was to characterize
and analyze health visks associated with insuffi-
cient nutrient intake. The third part monitored the
incidence of food based on genetically modified
(GM) organisms on the Czech market. This pre-
ventive health control and quality control were
conducted primarily to satisfy the requirements
of the European Commission as well as non-go-
vernmental organizations and public demand for
healthy food. The oldest part of the subsystem is
dealing with monitoring of dietary exposure of the
population to selected harmful chemical substan-
ces. It contains the largest laboratory collection of
samples and employs the Total Diet Study (TDS)
methodology which, unlike regular food cont-
rols, includes model of consumer behaviour and
full spectrum of food (including food processing
and cooking). It is the only economic way to per-
form precise health risks assessments in the Czech
Republic. A two-year sampling period started in
2018. The results will be completed and published
in 2020.
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zdravotnich rizik na izemi CR. V roce 2018 probihal
prvni rok z dvouleté periody vzorkovani. Vysledky
budou kompletovany a publikovany v roce 2020.

5.1 Systém vzorkovani potravin
reprezentujicich obvyklou dietu
populace v CR

Odbéry vzorktl potravin byly realizovany ve 24 kvot-
né¢ vybranych sidlech republiky (tab. 5.1.1), s ohle-
dem na pocet obyvatel (tab. 5.1.2), rozdélenych do
4 uzemnich regiont (kvadrantl). V kazdém vybraném
sidle je odbér vzorkl provadén podle velikosti sidla,
ve tiech nebo jedné prodejné s cilem dodrzet pomérné
zastoupeni velikosti prodejen podle skute¢nych pre-
ferenci spotiebiteltl. Pocet vzorkovacich mist vychézi
z kapacitnich/finanénich moznosti tak, aby navazoval
na predchozi systém vzorkovani a byl reprezentativni
z hlediska uzemi republiky. Béhem dvouletého moni-
torovaciho cyklu (2018/2019) jsou vzorky odebirany

5.1 Food sampling system
based on dietary patterns
of the Czech population

The collection of food samples was carried out
in 24 selected locations in the Czech Republic
(Tab. 5.1.1.) based on the number of inhabitants
(Tab. 5.1.2), divided into 4 regions (quadrants).
According to municipality size, samples were collec-
ted in each location in one or three shops to reflect
the size of outlets in line with consumer preferences.
The number of sampling sites depends on financial
and capacity options and the system follows the
previous sampling covering all regions nationwide.
In two-year monitoring cycle (2018/2019), samples
were collected from 96 different outlets, at 48 dif-
ferent locations, over 8 periods of time in order to
reflect municipality size, outlet type and expected
seasonal changes in food supply (shopping mainly
during the peak season).

Tab. 5.1.1 Mista a ¢etnost odbéru vzorki potravin v trzni siti, 2018
Tab. 5.1.1 Sampling localities and frequency in the food market network, 2018

Termin Il
Term Il

Termin |
Term |

Termin IV
Term IV

Termin Il
Term Il

9.1.-27.2.2018

27.3.-9.5.2018

29.5.-18.9. 2018

16. 10. -27. 11. 2018

Vimperk (1x)
Volyné (1x)
Vlachovo Bfezi (1x)
Ceska Lipa (3%)
Hradec Kralové (3x)
Brno (3x)

Ceské Budsjovice (3%)
Dvar Kralové (3x)
Rymarov (1x)

Vrbno p. Pradédem (1x)
Sobotin (1x)

Uherské Hradisté (3x)

Tabor (3x) Beroun (3x)
Jesenice (1%) Praha (3x%)
Kralovice (1x) Svitavy (3x%)

Tuchlovice (1x)
Ostrava (3x)
Jihlava (3x)

Mor. Budéjovice (1x)
Jaroméfice (1x)
Zeletava (1x)

Tab. 5.1.2  Vybér nakupnich mist a pocet nakupi potravin dle velikosti obce (EHIS CR, 2009)
Tab. 5.1.2 Selection of the shopping localities and no. of purchases according to the size of municipality

(EHIS CR, 2009)

Obec % obyvatelstva Pocet nakupnich mist Pocet nakupt
Municipality % population No. of localities No. of purchases
Nad/Over 100000 obyv./pop. 22 6 18
50000-99999 obyv./pop. 11 12
20000—49999 obyv./pop. 12 4 12
10000-19999 obyv./pop. 9 2 6
5000-9999 obyv./pop. 10 4 12
2000-4 999 obyv./pop. 1 4 12
Do/To 1999 obyv./pop. 25 8* 24
Celkem / Total 100 32 96

* Téchto osm nakupnich mist podle poc¢tu obyvatel je ve skute€nosti reprezentovano 24 obcemi, protoze v kazdé z nich se pfedpokla-
da pouze jedna dostupna prodejna potravin (u vétSich sidel se pfedpokladaji tfi prodejny) pro porizeni vzorku.

* In fact, these eight shopping venues are represented by 24 municipalities, as only one available grocery store is expected in each of

them (3 stores are expected for larger sites) to purchase samples.
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v 96 riiznych prodejnich, na 48 riznych mistech re-
publiky a v 8 riznych ¢asovych obdobich, aby byl
zahrnut ocekavany vliv velikosti sidelnich mist, typu
prodejen i moznych sezénnich zmén v zasobovani po-
travinami (nakupy vétsinou probihaji v hlavni sezoné
spotieby dané potraviny).

5.2 Hodnoceni privodu nutrientt

V roce 2018 jsme se vratili k udajim ziskanym v ob-
dobi 2016/2017 a provedli jsme hodnoceni ptivodu
u vybranych nutrienti a mikronutrientt (vapnik, hot-
¢ik, fosfor, Zelezo, zinek, sodik, draslik, selen, jod,
meéd’, chrom, mangan a molybden). Cilem bylo po-
soudit adekvatnost pfivodu pro rizné skupiny popu-
lace CR. K hodnoceni byla vyuzita data o spotiebé
potravin z narodni Studie individualni spotieby potra-
vin (SISP04) a aktualni hodnoty obsahu mineralnich
latek v potravinach stanovenych v rdmci monitoringu
dietarni expozice. Na zdklad¢ zjistén¢ho individual-
niho denniho pfivodu pro vSechny osoby ve vybeé-
rovém souboru byla stanovena distribuce obvyklého
ptivodu (,,usual intake*) v jednotlivych populacnich
skupinach. Vysledné hodnoty pak byly porovnany
s dostupnymi dennimi vyzivovymi davkami. Vyuzita
byla zejména evropska doporuceni AR/AI (Average
Requirement/Adequate Intake; EFSA, 2013-2016)
[1], americka doporu¢eni EAR/UL/CDRR (Estimated
Average Requirement/Tolerable Upper Intake Level/
Chronic Disease Risk Reduction Intake; IOM, NA-
SEM, 1997-2019) [2] a ve dvou pfipadech také do-
poruceni WHO (Recommendation; WHO, 2012) [3,
4]. VSechna uvedena doporuceni svym formatem vy-
hovuji hodnoceni adekvatnosti vyzivy u populacnich
skupin.

V ptipadé¢ vapniku byl nizky pfivod ve srovnani
s vyzivovymi davkami zaznamendn ve vSech hod-
nocenych populacnich skupinach, nejniz$i hodno-
ty byly u starSich osob ve véku od 60 let (obr. 5.1).
Pii srovnani s evropskym doporuc¢enim AR byl pfi-
vod vapniku nizky u 91 % zen a 84 % muzl starSich
60 let. Pti porovnani s doporucenim EAR se ptivod
jevil jako nedostatecny u vice nez 90 % osob z této
populaéni skupiny. U hoféiku byl nedostatecny pii-
vod zjistén napti¢ celou populaci, s vyjimkou vekové
téna ve skupiné dospivajicich divek ve véku 15-17 let
a star$ich Zen, kde vétsina osob (min. 91 %) nedoséh-
la doporucenych hodnot pfivodu hoic¢iku podle EAR.

5.2 Evaluation of nutrient intake

In 2018, we returned to the data obtained in the
2016/2017 period and conducted an intake assess-
ment for selected nutrients and micronutrients (calci-
um, magnesium, phosphorus, iron, zinc, sodium, po-
tassium, selenium, iodine, copper, chromium, manga-
nese, molybdenum) The aim was to assess the intake
adequacy in different population groups in CR. Data
were acquired from the Individual Food Consumption
Survey 2004 (IFC04) and the actual nutrient levels in
food found within this project. The distribution of usu-
al intake in particular population groups was based
on individual daily intake. The values were then com-
pared with the recommended dietary values, especially
with the European recommendations AR/Al (Average
Requirement/Adequate Intake; EFSA, 2013-2016)
[1], American recommendations EAR/UL/CDRR (Es-
timated Average Requirement/Tolerable Upper Intake
Level/Chronic Disease Risk Reduction Intake; IOM,
1997-2019) [2], and in two cases also the WHO Re-
commendations (2012) [3, 4]. All aforementioned re-
commendations are suitable for the nutritional assess-
ment of particular population groups.

Comparison with the dietary reference values showed
low calcium intake in all assessed population groups.
The lowest values occurred in the group of people
aged 60 and over (see Fig. 5.1). Comparison with Eu-
ropean AR recommendations showed inadequate cal-
cium intake in 91% of women and 84% of men in this
age group. Comparison with EAR recommendations
showed inadequate intake in more than 90% persons
of this population group. Inadequate intake of magne-
sium was identified in all population groups except for
the group of children aged 4—6 years. The lowest va-
lues occurred in the group of girls aged 15—17 years
and in the group of older women, where the majority
(min. 91%) did not reach EAR recommended values
of magnesium. On the other hand, the risk of insuffi-
cient intake of phosphorus was low in all population
groups which is certainly related to the technologi-
cal use of various phosphates as additives Inadequate
intake of iron was identified in women of reproductive
age. Comparison with AR recommendations showed
inadequate intake in the group of girls aged 1517
vears (58%) and in the group of adult women aged
18-59 years (44—67%). Also, inadequate intake was
identified in the group of children aged 7—10 years
(55%). Comparison with EAR recommendations
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Naopak v ptipade fosforu bylo, pfi srovnani s evrop-
skym doporucenim Al, riziko nedostate¢ného piivodu
nizké ve vSech sledovanych popula¢nich skupinach,
coz jisté souvisi s technologickym pouzitim rtiznych
fosforecnani v podobé¢ aditiv. Nizsi piivod Zeleza byl
zjistén zejména u zen ve fertilnim véku. V populacni
skuping divek od 15 do 17 let byl podil osob s ptivo-
dem pod doporu¢enim AR na trovni 58 % a ve sku-
pin€ dospélych zen ve véku 18-59 se tento podil po-
hyboval v intervalu 44-67 %. Také ve skupin¢ déti ve
veéku 7-10 let byl zjistén nedostate¢ny piivod Zeleza
u 55 % osob. Pfivod zinku byl niz§i nez by odpovi-
dalo doporucenim opét u zen (od 15 let véku) a také
starSich muzi (60+), kde nedostatek v obou skupinach
odpovidal piiblizné 50 % podle doporuceni EAR. Pii
pouziti evropského doporuceni AR by situace byla

Vv

vod nedostate¢ny dokonce u 92 % osob.

U sodiku byl zjistény piivod srovnan s hodnotou
pro snizeni rizika chronického onemocnéni (CDRR
— Chronic Disease Risk Reduction Intake; NASEM,
2019), vzhledem ke zdravotnim riziktim, ktera z nad-
mérného ptivodu plynou. Zvlasté vysoky piivod so-
diku vykazovala muzska cast populace, kde vice nez
80 % osob ve veéku 11-59 let piekracovalo stanove-
né CDRR. Pfi hodnoceni podle doporuc¢eni WHO to
bylo dokonce 90 % muzt ve véku 15-59 let (obr. 5.2).
U star§ich muzi byl podil osob s nadmérnym pfivo-
dem o néco niz8i — 64 % podle CDRR, respektive
81 % podle doporuceni WHO. V této souvislosti je
tieba zdlraznit, ze do vysledné hodnoty neni zahrnuta
stil pouzita pti ptipravé pokrmil a dosolovani. Celko-
vy ptivod tak bude nesporné jesté vyssi, nez ukazalo
Setfeni. U drasliku byl naopak zaznamenan nizsi pfi-
vod ve srovnani s doporucenimi, a to ve vSech popu-
lacnich skupinach s vyjimkou déti a divek (11-14 let).
V ptipadé Zen ve véku od 15 let nebylo doporuceni
WHO 3 510 mg/osobu/den pokryto téméi zadnou oso-
bou ve vzorku (obr. 5.3).

Ptivod selenu v populaci lze hodnotit jako nizky ze-
jména u zen, kde pftiblizn¢ 60 % dospivajicich, 68 %
dospélych a 69 % starSich zen podle doporuceni EAR
nema dostate¢ny ptivod. Pfi hodnoceni pfivodu jodu
byl potvrzen mozny nedostatek u dospélych Zen, a to
u 13-21 % osob. Jedna se vSak o hodnoceni, které ne-
bere v tvahu pouziti jddované soli pfi pfipravé pokr-
mi a dosolovani. D4 se tedy predpokladat, ze celkovy
ptivod jodu je vyssi nez nami uvadéné hodnoty. Podle

showed inadequate intake of zinc in 50% of women
(15+) and in 50% of older men (60+). Comparison
with the European AR recommendations showed zinc
deficiency even in 92% of women aged 15—17 years.

Excessive sodium intake poses health risk; therefore,
the values were compared with the value of the chro-
nic disease reduction (CDRR — Chronic Disease Risk
Reduction Intake; NASEM, 2019). Excessive sodium
intake was identified in 80% of male population 11—
59 years of age. By the WHO recommendation, it was
even 90% of men aged 15-59 (Fig. 5.2). For older
men, the proportion of people with excessive intake
was slightly lower — 64% according to the CDRR and
81% according to the WHO s recommendation. In this
context, it should be pointed out that the resulting va-
lue does not include salt used in food preparation and
salting. Thus, the overall supply will undoubtedly be
even higher than the survey showed. Conversely, po-
tassium was found to have a lower intake compared
to recommendations in all population groups except
children and girls (11-14 years). In the case of wo-
men aged 15 years and older, WHO recommendation
of 3510 mg/person/day was not covered by almost any
person in the sample (Fig. 5.3).

Selenium intake in the population is particularly low
in women, where approximately 60% of adolescents,
68% of adults and 69% of older women, according to
EAR recommendations, do not have sufficient supply.
In the assessment of iodine intake, a possible defici-
ency in adult women was confirmed in 13—21% of per-
sons. However, it is an evaluation that does not take
into account the use of iodized salt in food preparati-
on and salting. It can therefore be assumed that the
total iodine supply is higher than the values given by
us. According to another supplementary study using
24-hour urine sodium determination sample, the pro-
portion of women with low iodine intake was estima-
ted at 7—10%.

In the case of copper, sufficient intake was observed
in children and men, while in women over 15 years
of age it could be considered as low in 27-40% of
persons. The evaluation was performed using the US
EAR Recommendation. For chromium, it is possible
to compare the observed values with the recommen-
dation in the adequate intake format (A1, IOM, 2001).
Based on this comparison, the supply in all population
groups can be considered sufficient. The manganese
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jiné doplitkové studie s vyuzitim stanoveni sodiku ve
24-hod. vzorku moc¢i byl podil zen s nizkym pfivodem
jodu odhadovan na 7-10 %.

V piipadé¢ médi byl dostateCny piivod zaznamenan
u déti a muzd, naopak u zen starSich 15 let ho lze
pokladat za nizky u 27-40 % osob. Hodnoceni bylo
provedeno pomoci amerického doporuceni EAR.
U chromu je mozZné porovnat zjisténé hodnoty s do-
porucenim ve formatu adekvatniho ptivodu (AL, IOM,
2001). Na zaklad¢ tohoto srovnani Ize povazovat pii-
vod ve vSech populacnich skupinich za dostatecny.
Piivod manganu Ize hodnotit pomoci evropského
doporuceni, které je rovnéz ve formatu Al. Aktualné
zjistény piivod lze v tomto pfipadé hodnotit jako do-
sttedni hodnoty ptivodu byly pod urovni doporuceni
u zen od 15 let véku (2,2 mg/den oproti doporuc¢enym
3 mg/den). Za této situace, vzhledem k formatu dopo-
ruceni, neni mozné miru rizika nedostateéného piivo-
du specifikovat. U molybdenu je k dispozici evropské
doporuceni Al a americké doporuc¢eni EAR. Ve vsech
sledovanych skupinach populace CR byl ptivod mo-
lybdenu dostatecny. Pii pouziti doporuceni EAR byl
podil osob s nizkym pifivodem jen 0-2 %.

7 vysledki provedeného Setfeni vyplyva, Ze obecné je
privod fady mineralnich latek nizsi nez by odpovidalo
dostupnym doporucenim, a to zvlasté u zen ve vsech
veékovych skupinach (15 a vice let) a také u starSich
muzu (60 a vice let). Naopak nadméry ptivod byl
zaznamenan zejména v piipad¢ sodiku u muzl jiz od
11 let véku. Ptipadny nedostatecny pfivod milize mit
fadu zdravotnich dasledku, které jsou vSak obvykle
popisovany pro samostatné mikronutrienty, nikoli pro
kombinovanou malnutrici. Metoda predik¢niho hod-
noceni zdravotniho rizika kombinované malnutrice
neni zndma. S pravdépodobnosti hranicici s jistotou
se ale tento stav bude negativné projevovat na zdravi
populace.

5.3 Cileny monitoring hygienické
a zdravotni nezavadnosti potravin
v CR

V roce 2018 pokratoval monitoring hygienické
a zdravotni nezdvadnosti potravin se zaméfenim na
detekci nepovolenych geneticky modifikovanych or-
ganismt (GMO) v potravinach a pokrmech ze stravo-
vacich zatizeni asijského typu.

supply can be evaluated using a European recommen-
dation, which is also in Al format. In this case, the
current supply can be assessed as sufficient in men, in
women it is more difficult to assess. Real median inta-
ke values were below the recommendation for women
from 15 years of age (2.2 mg / day versus recommen-
ded 3 mg/day). In this situation, given the format of the
recommendation, it is not possible to specify the risk
of insufficient supply. For molybdenum, the European
Al recommendation and the US EAR recommendation
are available. Molybdenum intake was sufficient in
all monitored population groups in the Czech Repub-
lic. Using the EAR recommendation, the proportion of
people with low intake was only 0—-2%.

The results of the survey show that, in general, the
supply of a number of minerals is lower than would
correspond to the available recommendations, espe-
cially for women in all age groups (15 and over)
and also for older men (60 and over). Conversely,
excessive intake was observed especially in the case
of sodium in men from the age of 11 years. Possible
insufficient supply may have a number of health con-
sequences, but these are usually described for separa-
te micronutrients, not for combined malnutrition. The
method of predicting the health risk of combined mal-
nutrition is unknown. But with a probability bordering
on certainty, this condition will negatively affect the
population’s health.

5.3 Targeted monitoring of food hygiene
and food safety in the Czech
Republic

In 2018, food hygiene and food safety monito-
ring continued to focus on the detection of unau-
thorized genetically modified organisms (GMOs)
in foods and dishes from Asian-type catering
establishments.

The detection and identification of GMOs was
again targeted to rice, given that genetically mo-
dified (GM) rice is not yet authorized for marke-
ting in the EU. Within the Rapid Alert System for
Food and Feed (RASFF), regular seizures of GM
rice are constantly taking place at border controls,
particularly in food products containing rice im-
ported from outside the EU. In 2018, 12 cases of
GMOs were reported under the RASFF system, of
which 8 cases of unauthorized GM rice based on
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Detekce a identifikace GMO byla opét cilené zaméte-
na na ryzi, vzhledem k tomu, ze geneticky modifiko-
vana (GM) ryze neni v EU dosud povolena k uvadéni
na trh. V ramci systému Rychlého varovani pro po-
traviny a krmiva (RASFF) neustale dochazi k pravi-
delnym zachytim GM ryze pfi hrani¢nich kontrolach,
zejména v potravinovych vyrobcich obsahujicich ryzi
importovanych z tfetich zemi mimo EU. V roce 2018
bylo v ramci systému RASFF hlaseno 12 ptipadii vy-
skytu GMO, z toho 8 ptipadi nepovolené GM ryze
na zaklad¢ prokazani screeningovych elementt 35S
promotor, ptip. i NOS terminator.

V roce 2018 bylo celkem analyzovano 48 vzorkd ryze
(napf. ryze Basmati, Arborio, jasminova ryze) a 48 vzor-
ki pokrmt obsahujicich ryzi ze stravovacich zafizeni
asijského typu (napf. ryZe varend, ryzové zavitky, ryzové
nudle). Vzorky byly vySetieny screeningovou metodou
polymerazové fetézové reakce (PCR). V analyzovanych
vzorcich pokrmil (ryzové nudle, ryZzovy zavitek) byla
ve tfech (6,25 %) ptipadech potvrzena piitomnost 35S
promotoru s vysledkem podezieni na pouziti GM ryze.
Vzhledem k tomu, Ze se jednalo o viceslozkové pokrmy,
byla provedena analyza i na pfitomnost s6ji a kukufice.
Jejich piitomnost nebyla prokézana.

Ziskané vysledky analyzy pokrmu z ryze ukazaly, ze
je technicky velmi obtizné provést identifikaci pfi-
slusné genetické modifikace zjisténé screeningovou
metodou PCR. Obdobné vysledky ptitomnosti pouze
screeningovych elementti 35S promotor, piip. NOS
termindtor byly hlaSeny i v systému RASFF. I v téchto
ptipadech nebylo také specifikovano, o kterou modifi-
kaci GM ryze se jedna.

Pfi konzumaci potravin na bazi sledovanych GMO
nebyl dosud pozorovan zadny skodlivy efekt na zdra-
vi lidi ¢i zvifat. V roce 2019 bude studie se zaméfenim
na pritomnost nepovolené transgenni ryze ve vyrob-
cich a pokrmech pokracovat, vzhledem k pietrvava-
jicim zachytim v praxi. Vyvoj zachytu pozitivnich
vzorkd vybranych potravin na obsah GMO v letech
2008 az 2018 je znazornén na obr. 5.4.

5.4 Vybrané fuzariové mykotoxiny
v potravinach z obilovin

Mykotoxiny jsou toxické metabolity plisni. V Evropé
ataké v CR se v poslednich letech diskutuje vliv zmén
klimatu a oteplovani na zvySeny vyskyt fuzariovych

the demonstration of 358 promoter screening ele-
ments, eventually also NOS terminator.

In 2018, a total of 48 rice samples (eg. Basma-
ti rice, Arborio, jasmine rice) and 48 samples of
rice-containing dishes from Asian-type catering
establishments (eg. boiled rice, rice rolls, rice no-
odles) were analyzed. Samples were examined by
polymerase chain reaction (PCR) screening met-
hod. In the analyzed food samples (rice noodles,
rice roll) the presence of the 35S promoter was
confirmed in three (6.25%) cases resulting in sus-
pected use of GM rice. Since they were multi-com-
ponent dishes, soy and corn were also analyzed.
Their presence has not been proven.

The results obtained from rice analysis showed
that it is technically very difficult to identify the
genetic modification detected by the PCR scree-
ning method. Similar results of the presence of
only the 358 promoter screening elements, even-
tually the NOS terminator has also been reported
in the RASFF system. Even in these cases, it was
also not specified which modification of GM rice
was involved.

So far, no harmful effect on human or animal he-
alth has been observed when consuming foods
based on GMOs. In 2019, a study focusing on the
presence of unauthorized transgenic rice in pro-
ducts and dishes will continue, given the persis-
tent seizures in practice. The development of the
capture of positive samples of selected foods for
GMO content between 2008 and 2018 is shown
in Fig. 5.4.

5.4 Selected fusarium mycotoxins in
cereal foods

Mycotoxins are toxic fungal metabolites. In recent
years, the impact of climate change and warming
on the increased incidence of fusarium mycotoxins
in cereal food raw materials has been discussed in
Europe and the Czech Republic. The increase in
temperature and precipitation has an impact on the
growth and propagation of toxinogenic fusarium
and contamination of crops. Drought is an impor-
tant cereal stressor, which reduces their natural im-
munity against fungal diseases, toxinogenic fusaria
and the production of fusarium mycotoxins. The aim
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mykotoxinll v potravinovych surovindch z obilovin.
Nartst teploty a srazkova ¢innost ma vliv na rlst
a rozmnozovani toxinogennich fuzarii a kontaminaci
kulturnich plodin. Sucho je vyznamnym stresorem
obilovin, ktery snizuje jejich pfirozenou imunitu proti
houbovym chorobam, toxinogennim fuzariim a pro-
dukci fuzariovych mykotoxinti. Cilem studie bylo mo-
nitorovat vyskyt vybranych fuzariovych mykotoxini
— trichotecentl skupiny A a B a zearalenonu ve vybra-
nych vzorcich potravin na bazi obilovin odebranych
v obchodni siti v CR. Vzorky byly odebrany v roce
2016, nasledné bylo provedeno hodnoceni dietarni ex-
pozice a charakterizace zdravotniho rizika trichotece-
nu a zearalenonu v potravinach pro vybrané populaéni
skupiny v CR. Studie byla dokon&ena v roce 2018.

Pro potfeby studie byly vybrany nasledujici fuzariové
mykotoxiny: trichoteceny skupiny A: T-2 toxin (T2),
HT-2 toxin (HT?2), diacetoxyscirpenol (DAS); trichote-
ceny skupiny B: deoxynivalenol (DON), 3-acetyl-DON
(3-AcDON), 15-acetyl-DON (15-AcDON), DON-3-
-glukosid (DON-3-Glu), nivalenol (NIV), fusarenon X
(FUS X); zearalenon (ZEA). Tolerovatelny denni pri-
vod (TDI) je stanoven pro: sumu DON forem (DON,
3-AcDON, 15-AcDON, DON-3-Glu (1000 ng/kg t.hm./
den)), NIV (1200 ng/kg t.hm./den), T2/HT2 (20 ng/kg
thm./den) a ZEA (250 ng/kg t.hm./den).

Trichoteceny skupiny A a B a ZEA mykotoxiny byly extra-
hovany a izolovany ze vzorki potravin metodou nepufio-
vaného QUEChERS (Quick — Easy — Cheap — Effective —
Rugged and Safe). Jako analyticka koncovka byla pouzita
validovana a akreditovana metoda LC-MS/MS.

Na zaklad¢ studia relevantni odborné literatury tykajici se
expozicnich zdroji trichotecent a ZEA, byly vytipovany
potraviny, ve kterych byvaji trichoteceny a ZEA obvykle
zachyceny. Ve 4 odbérovych terminech a na 12 odbéro-
vych mistech bylo odebrano 28 komodit' (tzv. TDS food
list) coz ptedstavuje celkem 336 vzorkl. K analyze fuza-
riovych mykotoxinti byly vybrany potravinové komodity
pravidelné odebirané pro potieby projektu monitoringu
dietarni expozice. Z divodu realizace studie pouze v jed-
nom roce a ne v dvouletém intervalu, jak je to v piipadé

of the study was to monitor the occurrence of selec-
ted fusarium mycotoxins — trichothecenes of groups
A and B and zearalenone in selected samples of fo-
ods based on cereals collected in the market network
in the Czech Republic. Samples were taken in 2016,
followed by evaluation of dietary exposure and he-
alth risk characterization of trichothecenes and
zearalenone in food for selected population groups
in the Czech Republic. The study was completed
in2018.

The following fusarium mycotoxins were selected for
study use: trichothecenes of group A: 1-2 toxin (T2),
HT-2 toxin (HT2), diacetoxyscirpenol (DAS); group
B trichothecenes: deoxynivalenol (DON), 3-acetyl-
-DON (3-AcDON), 15-acetyl-DON (15-AcDON),
DON-3-glucoside (DON-3-Glu), nivalenol (NIV),
Sfusarenone X (FUS X); zearalenone (ZEA). The to-
lerable daily intake (TDI) is determined for: sum of
DON forms (DON, 3-AcDON, 15-AcDON, DON-3-
Glu (1000 ng/kg bw/day), NIV (1200 ng/kg bw/day),
T2/ HT2 (20 ng/kg bw/day) and ZEA (250 ng/kg bw/

day).

Class A and B trichothecenes and mycotoxin ZEA
were extracted and isolated from food samples using
the non-buffered QuEChERS (Quick — Easy — Cheap
— Effective — Rugged and Safe) method. The valida-
ted and accredited LC-MS/MS method was used as
the analytical endpoint.

Based on the relevant literature on the exposure
sources of trichothecenes and ZEA, foods have been
identified in which trichothecenes and ZEA are usu-
ally captured. A total of 28 commodities’ (so-called
TDS food list) were taken at 4 sampling dates and at
12 sampling sites, representing a total of 336 sam-
ples. Food commodities regularly collected for the
dietary exposure monitoring project were selected to
analyze fusarium mycotoxins. In order to carry out
the study only in one year and not in the two-year
interval, as in the case of other contaminants, the
2016 sampling was extended to include commodities
that were not bought in the given year.

1. téstoviny, ryze, oplatky (2 druhy), pernik, mouka hladka,
polohruba, hruba, musli, ovesné vlocky, lupinky cornflakes,
pSeni¢na krupice, détska obilna kase, pecivo jemné (2 dru-
hy), listové tésto, pizza polotovar, susenky (2 druhy, détskeé
piskoty, trvanlivé slané pecivo, chléb pSenicno-zitny, chléb
zitny, chléb celozrnny, rohliky celozrnné, rohliky pSenicné,
veka, pivo

1. pasta, rice, wafers (2 kinds), gingerbread, plain flour, semi-
-coarse and coarse flour, muesli, oatmeal, cornflakes crisps,
wheat semolina, baby cereal porridge, fine pastry (2 kinds),
puff pastry, semi-finished pizza, biscuits (2 kinds, sponge bis-
cuits, durable salty pastry, wheat-rye bread, rye bread, whole
grain bread, wholegrain bread rolls, wheat rolls, French loaf,
beer

46

SZU Praha, Ustiedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System



Dietarni expozice
Dietary exposure

jinych kontaminantd, byl odbér vzorki v roce 2016 rozsi-
fen 1 0 komodity, které se v daném roce nekupovaly.

Deoxynivalenol (DON) se s vyjimkou ryze vyskytoval
ve vsech vzorcich testovanych potravin. S vysokou frek-
venci se nachdzel zejména v rohlicich pSeni¢nych (n+%:
100 %; maximalni koncentrace /max. konc./ 109 ng/g),
mouce hladké (n+%: 92 %; max. konc. 34 ng/g), mou-
ce hrubé (n+%: 92 %; max. konc. 22 ng/g), miisli (n+%:
92 %; max. konc. 217 ng/g), lupincich corn-flakes (n+%:
92 %; max. konc. 26 ng/g), v chlebu pseni¢no-zitném
(n+%: 92 %; max. konc. 115 ng/g) a vece (92 %; max.
konc. 50 ng/g). Jiné¢ formy DON se vyskytovaly v testo-
vanych potravinach s mnohem nizsi frekvenci a s niz§imi
maximalnimi koncentracemi.

T2 toxin byl stanoven pouze ve vloc¢kiach ovesnych
(n+%: 25 %; max. konc. 21 ng/g), musli (n+%: 17 %;
max. konc. 7,7 ng/g) a lupincich corn-flakes (n+%:
8 %; max. konc. 8,8 ng/g). HT2 se vyskytoval pouze
v misli (n+%: 33 %; max. konc. 36 ng/g), vloc¢kach
ovesnych (n+%: 17 %; max. konc. 13 ng/g), lupincich
corn-flakes (n+%: 8 %; max. konc. 11 ng/g) a v susen-
kach (n+%: 13 %; max. konc. 15,6 ng/g).

Zearalenon (ZEA) se vyskytoval s vyssi frekvenci v chle-
bu celozrnném (n+%: 75 %; max. kone. 11,6 ng/g), v ro-
hlicich celozrnnych (n+%: 67 %; max. konc. 1,7 ng/g),
v chlebu zitném (n+%: 58 %; max. konc. 3,3 ng/g),
v chlebu pSeni¢no-zitném (n+%: 58 %; max. konc.
2,5 ng/g), oplatkach (n+%: 58 %; max. konc. 5,5 ng/g),
vece (nt+%: 58 %; max. konc. 1,6 ng/g), lupincich corn-
-flakes (n+%: 50 %; max. konc. 1,4 ng/g), miisli (n+%:
33 %; max. konc. 2,8 ng/g) a rohlicich pseni¢nych (n+%:
33 %; max. konc. 1,2 ng/g).

Nivalenol (NIV) se nachazel pouze v misli (n+%:
8 %; max. konc. 7,6 ng/g) a chlebu celozrmném (n+%:
8 %; max. konc. 13,8 ng/g).

Fusarenon X (FUS X) se vyskytoval v testovanych
potravinach s mnohem nizsi frekvenci a s niz§imi ma-
ximalnimi koncentracemi ve srovnani s dalsimi fuza-
riovymi mykotoxiny. VSechny vysledky stanoveni pro
DAS byly pod limitem kvantifikace (LOQ).

Analytickym vystupem pro potieby stanoveni dietarni
expozice trichotecenli a ZEA byl aritmeticky prameér
ziskanych vysledkl. V piipadé, ze vysledek analy-
tického stanoveni v potravinach byl mensi nez LOQ

With the exception of rice, deoxynivalenol (DON) was
present in all samples of test foods. It was found in high
frequency mainly in wheat rolls (n+%: 100%, maxi-
mum concentration/max. con./109 ng/g), plain flour
(m+%: 92%,; max. con. 34 ng/g), coarse flour (n+%:
92%,; max. conc. 22 ng/g), muesli (n+%.: 92%, max
conc. 217 ng/g), corn-flakes (n+%: 92%, max. conc.
26 ng/g), in wheat-rye bread (n+%: 92%, max. conc.
115 ng/g) and French loaf (92%, max. conc. 50 ng/g).
Other forms of DON occurred in test foods with much
lower frequency and lower peak concentrations.

T2 toxin was determined only in oat flakes (n+%:
25%, max. conc. 21 ng/g), muesli (n+%: 17%, max.
conc. 7.7 ng/g) and corn flakes (n+%: 8%, max 8.8
ng/g). HT2 only occurred in the muesli (n+%: 33%;
max. conc. 36 ng/g), oat flakes (n+%: 17%, max.
conc. 13 ng/g), corn-flakes (n+%: 8%, max. 11 ng/g)
and biscuits (n+%: 13%, max. conc. 15.6 ng/g).

Zearalenone (ZEA) was found at higher frequency in
wholegrain bread (n+%: 75%, max. conc. 11.6 ng/g),
in wholegrain rolls (n+%: 67%, max. conc. 1.7 ng/g)
g), in rye bread (n+%: 58%, max. conc. 3.3 ng/g), in
wheat-rye bread (n+%: 58%,; max. conc. 2.5 ng/g),
wafers (n+%: 58%, max. conc. 5.5 ng/g), French loaf
(n+%: 58%, max conc. 1.6 ng/g), corn-flakes (n+%:
50%; max. conc. 1.4 ng/g), muesli (n+%: 33%, max.
conc. 2.8 ng/g) and wheat rolls (n+%.: 33%, max.
conc. 1.2 ng/g).

Nivalenol (NIV) was found only in the muesli (n+%:
8%, max. conc. 7.6 ng/g) and wholegrain bread
(n+%: 8%, max. conc. 13.8 ng/g).

Fusarenone X (FUS X) occurred in the test foods with
much lower frequency and lower peak concentrations
compared to other fusarium mycotoxins. All DAS assay
results were below the limit of quantification (LOQ).

The analytical output for the determination of dietary
exposure of trichothecenes and ZEA was the arithme-
tic mean of the results obtained. If the food analyti-
cal result was less than LOQ then three values were
used to calculate the arithmetic mean: 0 (LB — Lower
bound), LOQ / 2 (MB — “Middle bound”) and LOQ
(UB — “Upper bound”).

The concentrations of fusarium mycotoxins forming
groups with similar health effect and exposure limit
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Tab. 5.4.1 Prumérna chronicka expozi¢ni davka mykotoxinu Deoxynivalenolu (sumy DON forem) (ng/kg

t.hm./den) ve vybranych popula¢nich skupinach

Tab. 5.4.1 Average chronic exposure to Deoxynivalenol (sum of DON forms) (ng/kg bw/day) in selected po-

pulation groups
Populaéni skupina / Déti 4—6 let/ Muzi 18-59 let Zeny 18-59 let
Population group Children 4-6 years Men 18-59 years Women 18-59 years
LB MB UB LB MB uB LB MB UB
Dietarni expozice / Dietary exposure 209 262 314 119 204 289 81 106 131
% expozi¢niho limitu /
% of exposure limit TDI 21 26 31 12 20 29 8 11 13

pak pfi vypoctu aritmetického praméru byly pouzity tfi
hodnoty: 0 (LB —,,Lower bound*‘), LOQ/2 (MB —,,Mi-
ddle bound*) a hodnota LOQ (UB —,,Upper bound).

Zjisténé koncentrace fuzariovych mykotoxinl tvofi-
cich skupiny s podobnym zdravotnim efektem a sta-
novenym expozi¢nim limitem byly pouzity pro vy-
pocet primérnych expozi¢nich davek a expozicnich
davek na urovni 95. percentilu pro vybrané popu-
la¢ni skupiny v CR. Jednalo se o sumu DON forem
(DON, 3-AcDON, 15-AcDON, DON-3-Glu), sumu
T2/HT2, NIV a ZEA. Bylo provedeno bodové hod-
noceni chronické dietarni expozice sumy forem DON,
sumy T2/HT2, NIV a ZEA pro 3 populacni skupiny
(déeti 46 let, muzi 18-59 let a zeny 18-59 let).

K vypocétu bodového hodnoceni dietdrni expozice
v ng/kg thm./den byla pouzita ziskana analyticka
data na tirovni aritmetického priméru (pti pouziti LB,
MB a UB, viz vyse) a primérné hodnoty spotieby jed-
notlivych potravin (aritmeticky prumeér) pro vybrané
populaéni skupiny v CR (na zékladé studie SISP04).
Primérna chronicka expozi¢ni davka sume forem de-
oxynivalenolu vybranych popula¢nich skupin je uve-
dena v tabulce 5.4.1. Expozi¢ni davky odhadované
podle modelovych hodnot spotieby potravin dosahuji
nejvysSich hodnot pro kategorii déti ve véku 4-6 let,
mimo jiné i z divodu relativné vyssi spotieby potra-
vin v piepoctu na télesnou hmotnost. K nejvyznam-
néjS$im expozi¢nim zdrojum patii rohliky pSenicné,
chléb pSenic¢no-zitny a chléb zitny.

Priméma chronicka expozi¢ni davka ve vybranych
populacnich skupinach stanovena na zaklad¢ skutecné
spotieby potravin, pro sumu DON forem nevedla k pie-
kracovani expozi¢niho limitu (tolerovatelny denni piivod,
TDI) pro nekarcinogenni efekt. Dlouhodobéd expozice
nizkym koncentracim fuzariovych mykotoxinti poskozu-
je zejména imunitni systém. Chronickd expozi¢ni davka

were used to calculate the average exposure doses
and exposure doses at the 95th percentile for selec-
ted population groups in the Czech Republic. These
were the sum of DON forms (DON, 3-AcDON, 15-Ac-
DON, DON-3-Glu), sum of T2/HT2, NIV and ZEA.
There was performed a point evaluation of chronic
dietary exposure to the sum of DON forms, sums
of T2/HT2, NIV and ZEA for 3 population groups
(children 4—6 years, men 18-59 years and women
18-59 years).

The analytical data obtained as arithmetic mean
(using LB, MB and UB, see above) and the average
food consumption (arithmetic mean) for the selected
population groups (based on the SISP04 study) were
used to calculate the dietary exposure in ng/kg body
weight/day. The average chronic exposure dose of
the sum of deoxynivalenol forms in the selected po-
pulation groups is shown in Tab. 5.4.1. Exposure do-
ses estimated by the model food consumption levels
are highest for the 4—6 year olds, due to, among other
things, the relatively higher consumption of food in
conversion to the body weight. The most important ex-
posure sources include wheat rolls, wheat-rye bread
and rye bread.

For the sum of DON forms, the average chronic ex-
posure dose in selected population groups based on
actual food consumption did not result in an excee-
dance of the exposure limit (tolerable daily intake,
TDI) for non-carcinogenic effect. Long-term exposure
to low concentrations of fusarium mycotoxins is par-
ticularly detrimental to the immune system. The chro-
nic exposure dose calculated for the 95th percentile
Jfor the sum of DON forms reached 65% TDI at the
LB level in children 4—6 years, 36.2 and 27.2%, re-
spectively, for men and women 18-59 years. Due to
other possible exposure sources (e.g. legumes, oilse-
eds, herbs), it can be assumed that the TDI could be
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vypoctend pro 95. percentil pro sumu DON forem dosahla
na arovni LB u déti 4-6 let 65% TDI, u muza a Zen 1859
let 36,2 a 27,2 % TDI. Vzhledem k dal$im moznym ex-
pozi¢nim zdrojim (napf. luSténiny, olejniny, byliny) lze
predpokladat, ze u vybranych populacnich skupin, zejmé-
na u ¢asti déti 4-6 let by mohlo dojit k piekroceni TDI.

Vzhledem k charakteru Skodlivych ucinki, které jsou
podminény chronickym piivodem sumy DON forem
(snizeni ptirtstku télesné hmotnosti u pokusnych zvitat)
a sumy T2/HT?2 (snizeni celkového poctu leukocytti u la-
boratornich potkantl), nelze na zaklad¢ zjisténych vysled-
ki prohlasit, Ze dojde k poskozeni zdravi osob ve sledo-
vanych populacnich skupinach. Zjisténa primérma (MB)
expozi¢ni davka tedy nepfedstavuje vyznamné zdravotni
riziko pro vybrané populaéni skupiny v CR.

Primérna chronicka expozicni ddvka na Grovni LB pro
sumu T2/HT2 nevedla k ptekracovani TDI pro nekarcino-
genni efekt. U déti 4-6 let dosahovala 8,9% TDI, u muza
a zen 18-59 let 2,4 a 4,8 % TDI. Odhad expozi¢ni davky
na trovni UB je v tomto piipad¢ zatiZzen nejistotou souvi-
sejici s vy$simi hodnotami LOQ. K nejvyznamnéj$im ex-
pozi¢nim zdrojim T2/HT?2 patii suSenky, pecivo jemné,
miisli a oplatky. Chronicka expozi¢ni davka (95 percentil)
pro vybrané populacni skupiny pro sumu T2/HT2 doséhla
na urovni LB u déti 4-6 let 32,7 % TDI, u muzi a zen
18-591et9,7a 12,6 % TDIL.

Chronické expoziéni davky (na zakladé aritmetického
pruméru a 95. percentilu koncentraci) pro ZEA nevedly
k piekracovani TDI pro nekarcinogenni efekt a dosahly
jednotek % TDI.

Citace:

[1] EFSA (European Food Safety Authority). Scien-
tific Opinion on principles for deriving and ap-
plying Dietary Reference Values. EFSA Journal.
2010, 8(3):1458.

[2] National Institutes of Health. Nutrient Recom-
mendations: Dietary Reference Intakes (DRI).
Dostupné z: https://ods.od.nih.gov/Health Infor-
mation/Dietary Reference Intakes.aspx

[3] WHO (World Health Organization). Guideline:
Sodium intake for adults and children. World He-
alth Organization, 2012.

[4] WHO (World Health Organization). Guideline:
Potassium intake for adults and children. World
Health Organization, 2012.

exceeded in selected population groups, especially in
children aged 4—6 years.

Due to the nature of the harmful effects caused by the
chronic intake of sum of DON forms (decrease in body
weight gain in experimental animals) and the sum of
T2/HT2 (decrease in total leukocyte count in rats),
it is not possible to claim that the health will be im-
paired in the population groups of interest. Thus, the
observed average (MB) exposure dose does not repre-
sent a significant health risk for selected population
groups in the Czech Republic.

The average LB exposure dose for the sum of T2/HT2
did not result in TDI exceeding for non-carcinogenic
effect. In children 4—6 years it amounted to 8.9% of
TDI, in men and women 18-59 years of 2.4 and 4.8%
of TDI. In this case, the exposure dose estimate at the
UB level is subject to uncertainty related to higher
LOQ values. The most important T2 / HT2 exposu-
re sources include biscuits, fine pastries, muesli and
wafers. The chronic exposure dose (95" percentile)
for the sum of T2/HT2 at LB level was in children
4—6 years 32.7% TDI, in men and women 18-59 years
9.7 and 12.6% TDI.

Chronic exposure doses (based on arithmetic mean
and 95™ percentile concentrations) for ZEA did not
result in TDI exceeding for non-carcinogenic effect
and reached unites of % TDL
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Obr. 5.1 Obvykly piivod vapniku pro populaci ve véku 60 a vice let
Fig. 5.1 Usual intake of calcium for population age group 60+ years
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Obr. 5.2 Obvykly piived sodiku pro populaci ve véku 1859 let
Fig. 5.2 Usual intake of sodium for population age group 18—59 years
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Obr. 5.3 Obvykly pfived drasliku pro populaci ve véku 18-59 let
Fig. 5.3 Usual intake of potassium for population age group 18-59 years
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Obr. 5.4 Pozitivni vzorky ryZe na obsah GMO v letech 2008-2018
Fig. 5.4 GMO positive samples of rice in the period 2008-2018
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6. BIOLOGICKY MONITORING

V roce 2018 probihal biologicky monitoring ve
Ctytech lokalitach: v Praze, Liberci, Ostrave a Zdaru
nad Sézavou. Studie byla zamétena na vybrané Skod-
livé 1 benefitni latky u dospélych darci krve (18-65
let). Obsah kadmia, metabolitt ftalatt a jodu byl sle-
dovan v moci, perfluorované latky (PFAS) a meta-
bolity vitaminu D v krevnim séru. Celkem bylo do
studie zafazeno 403 osob (262 muzl, 141 zen). Do
zpracovani vysledkl stanoveni latek v moci bylo za-
hrnuto celkem 311 vzorki, které spliovaly kritérium
doporucené WHO a mély obsah kreatininu v rozmezi
300-3000 mg/l moce.

Pro stanoveni obsahu metabolita ftalati v mo¢i, a také
PFAS a metabolitd vitaminu D v krevnim séru byla
pouzita vysokoucinna kapalinovd chromatografie
(HPLC) ve spojeni s tandemovym hmotnostnim spek-
trometrem (MS/MS). Ke stanoveni kadmia a jodu
v moci byla pouzita metoda hmotnostni spektrometrie
s indukén€ vazanym plazmatem (ICP-MS). Analyzy
probihaly v akreditovanych laboratofich SZU v Praze.
Vsechny analytické metody jsou akreditovany CIA.
Cast sledovanych latek je zafazena na listinu
Stockholmské umluvy o perzistentnich organickych
latkach. Ta zahrnuje latky, u nichz existuje podloze-
né podezieni na vyvojovou, reprodukéni a systémo-
vou toxicitu, karcinogenni G¢inky a na poSkozovani
hormonalni rovnovahy se zavaznymi nasledky pro
populaci.

6.1 Kadmium

Kadmium je toxicky kov, ktery méa schopnost bioa-
kumulace a hromadi se proto v potravnim fetézci.
Zdrojem pro béznou populaci je prevazné dietarni
expozice, dale koufeni tabaku a znecisténé ovzdusi
(ze spalovani uhli a z primyslové vyroby). Kadmi-
um je zafazeno Mezindrodni agenturou pro vyzkum
rakoviny (IARC) mezi prokazané lidské karcinogeny,
poskozuje funkci ledvin a vzhledem k G¢inkiim na
endokrinni systém naruSuje hormondlni rovnovéahu
v organismu. Obsah kadmia v moci charakterizuje
dlouhodobou zatéz; odhadovany biologicky polocas
v lidském téle je 30 let.

U darct krve — kutaka byla zjisténa stfedni koncentra-
ce (medidn) v moci 0,24 pg/l, u nekuiakil a pasivnich
kurakt 0,15 pg/l. Charakteristiky koncentraci kadmia
v moci jsou obsazeny v tab. 6.1.1. Vyvoj koncentrace

6. HUMAN BIOMONITORING

In 2018, human biomonitoring took place in four
locations: Prague, Liberec, Ostrava and Zd'ar nad
Sazavou. The study focused on selected harmful and
beneficial substances in adult blood donors (18-
65 years). The content of cadmium, phthalate meta-
bolites and iodine was monitored in urine, perfluori-
nated substances (PFAS) and vitamin D metabolites in
serum. A total of 403 persons (262 men, 141 women)
were enrolled in the study. A total of 311 samples that
met the WHO recommended criterion and had creati-
nine content in the range of 300-3000 mg/! urine were
included in urine results.

High performance liquid chromatography (HPLC) in
conjunction with tandem mass spectrometer (MS/MS)
was used to determine urinary phthalate metabolite
as well as PFAS and vitamin D metabolites in blood
serum. Inductively coupled plasma mass spectromet-
ry (ICP-MS) was used to determine urinary cadmium
and iodine. All analyzes were carried out in accredi-
ted laboratories of the National Public Health Institu-
te in Prague. All analytical methods are accredited by
the Czech Accreditation Institute.

Part of the substances monitored is included in the
Stockholm Convention on Persistent Organic Pol-
lutants. It involves those substances which are well-
-founded suspected of developmental, reproductive
and systemic toxicity, carcinogenic effects and im-
pairment of the hormonal balance with serious con-
sequences for the population.

6.1 Cadmium

Cadmium is a toxic metal that has the potential to bi-
oaccumulate and therefore accumulates in the food
chain. The source for the general population is pre-
dominantly dietary exposure, tobacco smoking and
air pollution (from coal and industrial production).
Cadmium is classified by the International Agency for
Research on Cancer (IARC) as a proven human carci-
nogen, impairing also renal function, and disrupting
the hormonal balance of the body due to its effects on
the endocrine system. Urine cadmium content charac-
terizes long-term burden; the estimated half-life in the
human body is 30 years.

In blood donors — smokers, the mean median concent-
ration in urine was 0.24 ug/l, in non-smokers and pas-
sive smokers 0.15 ug/l. The basic characteristics of
the urine cadmium levels are presented in Tab. 6.1.1.
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Tab. 6.1.1 Obsah kadmia a jodu v moci dospélych, 2018

Tab. 6.1.1 Urinary cadmium and iodine in adults, 2018

Kadmium / Jod /
Cadmium lodine
g/l

Pocet vzorkd / Number of samples 309 311
Geometricky pramér / Geomean 0,154 99,03
Median / Median 0,157 113,1
25. percentil / 25" Percentile 0,087 56,24
75. percentil / 75" Percentile 0,288 176,8
95. percentil / 95" Percentile 0,660 250,8
Minimum 0,025 9,360
Maximum 1,955 3316

kadmia v letech 2007-2018 v mo¢i kutaki a nekutraka
zobrazuje Graf 1. Obsah kadmia v mo¢i nekutak byl
oproti pfedchozimu sledovanému obdobi (rok 2015)
statisticky vyznamné niz$i (p<0,001), obsah kadmia
v mo¢i kutrakd se vyznamné nezménil (p=0,72). Vy-
voj obsahu kadmia v moc¢i kurdkti a nekuiaku v le-
tech 2007-2018 ukazuje obr 6.1. Z obrazku je patrné,
7e obsah kadmia v moci poklesl v poslednich zhruba
10 letech na polovinu.

Podle Némecké komise pro lidsky biomonitoring
HBM [1] jsou zdravotnimi limitnimi hodnotami
pro obsah kadmia v mo¢i u dospélé populace HBM
I 1 pg/l a HBM II 4 ug/l. Hodnota prvniho stupné
HBM 1 byla ptekrocena u ¢tyi vzorkd moce (z toho
dvou kuidktl). Hodnotu druhého stupné HBM II ne-
prekrocil v roce 2018 zadny vzorek.

6.2 Metabolity ftalatu

Ftalaty jsou syntetické slouceniny pouzivané na-
ptiklad pfi vyrobé plastt, natérovych hmot, synte-
tické ktze, hracek nebo vyrobkl urcenych k osob-
ni péci. Jedna se o skupinu asi 40 latek s riznymi
chemickymi i toxikologickymi vlastnostmi. Obavy
vzbuzuje zejména jejich schopnost rozvracet hor-
monalni systém s nasledkem poruch imunitniho
a reprodukcéniho systému. Ve vyrobcich nejsou fta-
laty pevné chemicky vazany, a proto se mohou po-
mérné snadno uvolilovat. K expozici osob dochazi
zejména pii konzumaci jidel a napoji, které byly
v kontaktu s obalovym materidlem obsahujicim fta-
laty. Dalsim zdrojem je inhalace kontaminovaného
ovzdu$i v interiérech a pouzivani piipravkd denni
péce, napt. kosmetiky. Nejdiskutovanéjsim z ftalata
je di(2-ethylhexyl) ftalat (DEHP), mezi jehoz me-
tabolity patii mono(2-ethyl-5-hydroxyhexyl) ftalat
(5-OH-MEHP) a mono(2-ethyl-5-oxohexyl) ftalat

The cadmium content in the urine of non-smokers was
significantly lower than in the previous reporting peri-
od (year 2015) (p<0.001), in smokers it did not chan-
ge significantly (p=0.72). The development of urinary
cadmium in smokers and non-smokers in 2007-2018
is shown in Fig. 6.1. It can be seen that the cadmium
content in urine has halved over the last 10 years.
According to the German Commission for Human
Biomonitoring HBM [1], the health significant limit
values for urine cadmium in adults are HBM I: 1 ug/!
and HBM 11: 4 ug/l. HBM I was exceeded in four uri-
ne samples (of which in two smokers). HBM 11 did not
exceed the second grade in 2018.

6.2. Phthalate metabolites

Phthalates are synthetic compounds used, for exam-
ple, in the manufacture of plastics, paints, synthetic
leather, toys or personal care products. It is a group of
about 40 substances with different chemical and toxi-
cological properties. In particular, their ability to di-
srupt the hormonal system, resulting in disorders of the
immune and reproductive system, is of high concern.
Phthalates are not chemically bounded in the produ-
cts and can therefore be released relatively easily. For
instance, people are exposed to foods and beverages
that have been in contact with phthalate-containing
packaging material. Other sources are the inhalation
of contaminated indoor air, and the use of day care
products such as cosmetics. The most discussed was
di(2-ethylhexyl) phthalate (DEHP), which metaboli-
tes include mono(2-ethyl-5-hydroxyhexyl) phthalate
(5-OH-MEHP) and mono(2-ethyl-5-oxohexyl) phtha-
late (5-oxo-MEHP). The use of DEHP in consumer
products has been gradually reduced. Since 1999, it
must not be used in toys for children under three years
of age in a proportion of more than 0.1% by weight.
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(5-oxo-MEHP). Pouzivani DEHP ve spotiebnich
vyrobcich je postupné omezovano. Od roku 1999 se
nesmi pouzivat v hrackach pro déti do tii let v podi-
lu vice nez 0,1% hmotnosti. V roce 2007 byl tento
zakaz roz§iten na veskeré hracky bez omezeni véku
ditéte. Od roku 2013 vstoupila v platnost smérnice
zakazujici pouziti DEHP v kosmetice a ptipravcich
uréenych pro péci o télo. Evropské normy rovnéz
reguluji pouzivani ftalati v plastovych obalech na
potraviny. Mozné pouzivani ftalatd reguluje systém
Evropské chemické politiky, tzv. REACH (Regis-
tration, Evaluation, Authorisation of Chemicals). Na
kandidatni listinu latek vzbuzujicich velké obavy
Evropské chemické agentury (ECHA) bylo zafazeno
nékolik ftalatd s prokdzanou reprodukéni toxicitou,
napt. DEHP, DBP, BBP ¢i DiBP. Kandidatni listina
obsahuje latky, které musi byt schvalovany pro pou-
Ziti, coz je mozné pouze v piipadé neexistence alter-
nativy pro danou vyrobu.

V roce 2018 byly sledovany vybrané metabolity fta-
lath v moc¢i — mono(2-ethylhexyl) ftalat (MEHP);
mono(2-ethyl-5-hydroxy-hexyl)ftalat (SOH-MEHP);
mono(2-ethyl-5-oxo-hexyl)ftalat (5-oxo-MEHP); mo-
no-ethyl ftalat (MEP); mono-isobutyl ftalat (MiBP);
mono-n-butyl ftalat (MnBP). Nejvyssi obsah byl
nalezen u MEP, MiBP a MnBP, coz jsou metabolity
di(etyl)ftalatu (DEP), diisobutyl-ftalatu (DiBP) a di-
-n-butyl ftalatu (DnBP), které jsou pouzivany zejména

Tvwr

In 2007, this ban was extended to all toys without age
restrictions. Directives prohibiting the use of DEHP
in cosmetics and body care products have entered into
force since 2013. European standards also regulate
the use of other phthalates in plastic food containers.
The possible use of phthalates is regulated by the Eu-
ropean Chemical Policy (REACH). The European
Chemicals Agency (ECHA) list of substances of very
high concern included several phthalates with proven
reproductive toxicity, e.g. DEHP, DBP, BBP or DiBP.
The candidate list contains substances that must be
approved for use, which is only possible in the absen-
ce of an alternative for the production.

In 2018, the following metabolites of phthalates in
urine were monitored — mono(2-ethylhexyl) phthala-
te (MEHP); mono(2-ethyl-5-hydroxyhexyl) phthalate
(5OH-MEHP); mono(2-ethyl-5-oxo-hexyl) phthalate
(5-oxo-MEHP); mono-ethyl phthalate (MEP),; mono-
-isobutyl phthalate (MiBP); mono-n-butyl phthalate
(MnBP). The highest levels were found for MEP, MiBP
and MnBP, which are metabolites of di(ethyl) phtha-
late (DEP), diisobutyl phthalate (DiBP) and di-n-bu-
tyl phthalate (DnBP), mainly used in personal care
products. The lowest content was found for MEHP,
5-OH-MEHP, 5-oxo-MEHP, suggesting progressive
reduction of DEHP. These results are consistent with
the phthalates pattern in urine of children from 2016
study, where the metabolites of DiBP and DnBP pre-
dominated as well. The basic characteristics of the

Tab. 6.2.1 Metabolity ftalati v moci dospélych, 2018
Tab. 6.2.1 Urinary phthalate metabolites in adults, 2018
MEHP | 5-OH-MEHP | 5-oxo-MEHP MEP MiBP MnBP
Pocet vzorkt / Number of samples 31
g/l
Geometricky praimér / Geomean 2,484 5,557 3,279 34,12 15 27,79
Median / Median 2,224 5,201 3,104 25,18 13,85 26,89
25. percentil / 25" Percentile 1,371 3,195 1,353 12,01 9,364 16,24
75. percentil / 75" Percentile 3,484 9,943 5,736 75,67 23,42 45,47
95. percentil / 95" Percentile 17,27 38,19 19,58 761,0 62,10 90,37
Minimum 0,304 1,419 1,353 1,774 2,314 3,795
Maximum 232,6 237,5 149,4 5969 175,9 296,4
pg/g kreatininu / creatinine

Geometricky primér / Geomean 2,646 5,918 3,492 36,33 15,98 29,60
Median / Median 2,321 5,663 3,346 26,80 16,31 29,71
25. percentil / 25" Percentile 1,442 3,339 1,935 13,06 9,725 19,94
75. percentil / 75" Percentile 4,051 10,02 5,519 76,18 23,71 45,06
95. percentil / 95" Percentile 15,03 33,16 19,98 748,4 48,31 82,07
Minimum 0,394 0,586 0,559 1,653 1,865 4,623
Maximum 182,5 187,4 17,2 5756 239,4 183,9
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u metabolitl di(2-ethylhexyl) ftalatu (MEHP, 5-OH-
-MEHP, 5-oxo-MEHP), coz svédci o jeho postupném
vyluc¢ovani z pouzivani. Tento vysledek je v souladu
se vzorkem ftalati v moci déti, u nichz podle studie
z roku 2016 rovnéz pievazovaly metabolity ftalatd
DiBP a DnBP. Zéakladni charakteristiky hodnot meta-
bolitd ftalati v moci dospélych jsou uvedeny v tab.
6.2.1. Pro dospélou populaci byla Némeckou komisi
pro biologicky monitoring stanovena zdravotné vy-
znamna limitni hodnota pro sumu dvou DEHP meta-
bolitt (5-OH-MEHP+5-0x0o-MEHP) 750 pg/l moce
[1], pro Zeny ve fertilnim véku 300 pg/l. Zadny z ana-
lyzovanych vzorkii moce v roce 2018 ptislusnou li-
mitni hodnotu neptekrocil.

6.3 Jod

Jod patii mezi esencialni prvky v organismu. Je ne-
zbytny pro syntézu hormont s§titné zlazy, reguluje
mnoho fyziologickych procesii véetné rastu, vyvoje,
metabolismu a reprodukénich funkei. Zdrojem jodu
je potrava (jodizovand sl a vyrobky ji obsahujici,
moiské ryby a fasy). Nedostatek jodu stejné jako jeho
nadbytek miiZze mit negativni vliv na funkci §titné Z1a-
zy. Optimalni hodnoty jodurie (mnozstvi jédu vylou-
¢eného moci) se podle Svétové zdravotnické organi-
zace (WHO) pohybuji mezi 100 a199 pg/l.

Stfedni koncentrace jodu v moci (median) cinila
113 pg/l. Zakladni charakteristiky obsahu jodu v moci
dospélych ukazuje tab. 6.1.1. Nedostatecné zasobeni
jodem bylo zjisténo u témét pétiny dospélych, mirny
nedostatek méla zhruba ¢tvrtina osob. V optimalnim
rozmezi se pohybovalo 39 % osob. Zvysené hod-
noty jodurie mélo 14 %, nadmérna saturace jodem
se vyskytla u 2 % sledované populace. V porovnani
s rokem 2015 byl zjistén vyznamné vyssi pocet do-
spelych nedostatecné zasobenych jodem, viz obr. 6.2.
Z blizsiho pohledu je zfejmé, Ze nejen u muzi (medi-
an hodnot 136 pg/l v roce 2015, 126 pg/l v roce 2018),
ale zejména u zen (123 pg/l v roce 2015, 84 ng/l
v roce 2018) se snizilo mezi lety 2015 a 2018 zaso-
beni jodem. Mozna pfi¢ina mize byt v rozvoji snah
o dodrzovéni zasad zdravé vyzivy a snizovani piijmu
(jédované) soli, Cast&ji praveé u zen.

6.4 Perfluorované latky
a jejich derivaty

Perfluorované latky (PFAS) je spole¢ny nazev pro
skupinu fluorovanych alkylovanych sloucenin, jejichz

urine phthalate metabolite values in adults are shown
in Tab. 6.2.1. For the adult population, a health-rela-
ted limit value for the sum of two DEHP metabolites
(5-OH-MEHP + 5-oxo-MEHP) of 750 ug/L urine was
determined by the German Commission for Human
Biomonitoring [1], for women of fertile age 300 ug/L.
None of the urine samples analyzed in 2018 exceeded
the respective limit value.

6.3 lodine

lodine is one of the essential elements in the body.
It is essential for thyroid hormone synthesis, re-
gulating many physiological processes including
growth, development, metabolism and reproductive
functions. The source of iodine is food (namely io-
dized salt and products containing it, seafood and
algae). lodine deficiency as well as iodine excess
may have a negative effect on thyroid function. Ac-
cording to the World Health Organization (WHO),
the optimal ioduria values (the amount of iodi-
ne excreted in the urine) range between 100 and
199 ug/l.

The median urinary iodine concentration in adults
amounted to 113 ug/l. The basic characteristics
of iodine levels are shown in Tab. 6.1.1. Insuffi-
cient iodine supply was found in almost one fifth
of adults, with about a quarter of people having
a slight deficiency. Only 39% of persons were in
the optimum range. Increased ioduria levels were
found in 14%, and 2% of the population survey-
ed had excessive iodine saturation. Compared to
results from 2015, a significantly higher number
of adults insufficiently supplied with iodine were
found in 2018, see Fig. 6.2. From a closer look it
is clear that not only in males (median values of
136 ug/l'in 2015, 126 ug/l in 2018), but especially
in females (123 ug/l in 2015, 84 ug/l in 2018) the
iodine supply have decreased between 2015 and
2018. A possible cause may be continuing efforts to
comply with the principles of healthy nutrition and
lowering salt (enriched by iodine) intake, which is
more common in women.

6.4 Perfluorinated substances
and their derivatives

Perfluorinated substances (PFAS) is a common
name for a group of fluorinated alkylated com-
pounds of which perfluorooctanoic acid (PFOA)
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Tab. 6.4.1 Perfluorované slouceniny v krevnim séru dospélych (v ng/ml), 2018
Tab. 6.4.1 Perfluoroalkyl substances serum levels in adults (in ng/ml), 2018

PFOA | PFOS | PFNA | PFHxs | PFDA PFUdA
Pocet vzorkd / Number of samples 395
Geometricky pramér / Geomean 1,362 2,836 0,272 0,310 0,141 0,064
Median / Median 1,475 2,738 0,281 0,314 0,143 0,067
25. percentil / 25" Percentile 1,053 1,681 0,190 0,215 0,093 0,044
75. percentil / 75" Percentile 2,073 4,492 0,404 0,473 0,203 0,096
95. percentil / 95" Percentile 3,188 12,94 0,685 0,999 0,425 0,174
Minimum 0,150 0,137 0,026 0,014 0,014 0,007
Maximum 9,888 89,03 4,192 3,018 1,631 0,356

nejvyznamnéjSimi zastupci jsou kyselina perfluoro-
oktanova (PFOA) a perfluorooktansulfonat (PFOS).
Radi se mezi perzistentni organické polutanty Zivot-
niho prostiedi s bioakumulaénim potencidlem. Tyto
latky se pouzivaji k Gipraveé povrchl predmétl, napft.
koberct, kaze, textilu, papiru, ¢alounéného nabyt-
ku, potravinovych oballl nebo v ¢isticich ptipravcich
a natérovych hmotach. Perfluorooktanova kyselina se
pouziva jako emulgator pii vyrobé polytetrafluore-
thylenu, pf. teflon. Je zatazena na kandidatni listinu
ECHA latek vzbuzujicich velké obavy vyzadujicich
autorizaci. Cestami expozice je predev§sim konzuma-
ce potravy a pitné vody, vdechovani domaciho prachu
a pfenosem z rukou do Ust. Studiemi na zvifatech byla
prokazana vyvojova, reprodukcni a systémova toxi-
cita, karcinogenni ucinky a poskozovani hormonalni
rovnovahy.

V roce 2018 bylo v krevnim séru dospélych analyzo-
vano celkem 12 zastupcti PFAS. Ve vsech vzorcich
(100 %) byly nad mezi kvantifikace (LOQ) zjisté-
ny nasledujici analyty: kyselina perfluoroktanova
(PFOA), kyselina perfluorononanova (PFNA) a per-
fluorooktansulfonat (PFOS). Obsah ptekracujici LOQ
u vice nez poloviny vzorkt byl zjistén také u kyseliny
perfluoroundekanové (PFDA) (99,5 %), perfluorohe-
xansulfonatu, (PFHxS) (99,5 %) a kyseliny perfluo-
roundekanové (PFUdA) (97,2 %). Zakladni charakte-
ristiky hodnot jsou uvedeny v tab. 6.4.1. Obsah ostat-
nich sledovanych latek, jako PFBS, PFHxA, PFHpA,
PFDoA, PFTrA a FOSA se pohyboval v 55 az 100 %
ptipadi pod mezi kvantifikace.

Ve srovnani s hladinami PFAS zjisténymi v krev-
nim séru dospélych osob v roce 2015 byly hodnoty
z roku 2018 vyznamné vyssi, zejména u PFOA, PFOS
a PFHxS. Neni vsak vylouceno, ze k tomuto rozdi-
lu v hodnotach pfispéla zména analyzujici laboratote
v roce 2018. Porovnani s hodnotami zjisténymi jinde
v Evropé je zndzornéno na obr. 6.3.

and perfluorooctane sulfonate (PFOS) are well
known. They belong to the persistent organic en-
vironmental pollutants with bioaccumulative po-
tential. These substances are used to treat product
surfaces such as carpets, leather, textiles, paper,
and upholstered furniture, for adding to food pac-
kaging, cleaning products and paints. Perfluoro-
octanoic acid is used as an emulsifier in the po-
Iytetrafluoroethylene production, e.g. Teflon. It is
included in the ECHA Candidate List of substan-
ces of very high concern requiring authorization.
The route of exposure is mainly food and drinking
water, inhalation of domestic dust and transfer
from hand to mouth. Animal studies have shown
developmental, reproductive and systemic toxicity,
carcinogenic effects and impairment of hormonal
balance.

In 2018, a total of 12 PFAS representatives were
analyzed in adult blood serum. In all samples
(100%) the following analytes were found above
the limit of quantification (LOQ): perfluoroocta-
noic acid (PFOA), perfluorononanoic acid (PFNA)
and perfluorooctane sulfonate (PFOS). Also, per-
fluoro-n-decanoic acid (PFDA) (99.5%), perfluoro-
hexanesulfonate, (PFHxS) (99.5%) and perfluoro-
-un-decanoic acid (PFUdA) (97.2%) were found to
exceed LOQ in more than half of the samples. Basic
characteristics of the values are given in Tab. 6.4.1.
The levels of other monitored substances such as
PFBS, PFHxA, PFHpA, PFDoA, PFTr4 and FOSA
was below LOQ in 55 to 100% of cases.

Compared to PFAS levels found in adult serum in
2015, 2018 values were significantly higher, espe-
cially for PFOA, PFOS and PFHxS. However, it is
not excluded that a change in the analyzing labo-
ratory in 2018 contributed to this difference in va-
lues. A comparison with the levels found elsewhere
in Europe is shown in Figure 6.3.
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Tab. 6.5.1 Obsah 25-hydroxy vitaminu D v séru dospélych (v nmol/l), 2018
Tab. 6.5.1 Serum 25-hydroxy vitamin D levels in adults (in nmol/L), 2018

Cely rok / Jaro/ Léto / Podzim / Zima /

All year Spring Summer Autumn Winter
Pocet vzorkli / Number of samples 398 102 95 99 102
Geometricky primér / Geomean 60,82 53,45 82,97 59,64 51,41
Median / Median 64,01 58,59 81,74 60,51 53,56
25. percentil / 25" Percentile 48,24 41,25 68,71 50,33 39,07
75. percentil / 75" Percentile 79,52 73,57 101,5 72,57 69,19
95. percentil / 95" Percentile 112,5 98,96 148,6 102,8 84,36
Minimum 13,50 16,39 16,84 13,50 18,37
Maximum 204,0 1242 204,0 116,6 99,44

6.5 Vitamin D 6.5 Vitamin D

Vitamin D patii do skupiny vitamind rozpustnych
v tucich a vytvaii se v kiizi plisobenim slune¢niho UV
zafeni, malou cast lze ziskat z potravy. Dlouhodoby
nedostatek vitaminu D je aktualnim problémem vetej-
ného zdravi, nebot je stale jasnéji prokazovan jeho ne-
gativni vliv na celou fadu dé&jii v lidském organismu.
Nejlepsim ukazatelem stavu zasobeni vitaminem D je
metabolit 25(OH)D v krevnim séru, ktery zohlednuje
vitamin D vytvofeny v kazi i pfivod potravou nebo
potravinovymi dopliky. Vitamin D velmi pfiznivé
podporuje imunitni systém cloveéka. Jeho nedostatek
zpusobuje poskozeni kosti, ptispiva ke vzniku kardi-
ovaskuldrnich a nddorovych onemocnéni a cukrovky.
V roce 2018 byly ziskany prvni informace o saturaci
dospélé populace vitaminem D v ramci lidského bi-
omonitoringu SZU. V krevnim séru dospélych byly
analyzovany metabolity vitaminu D — 25-hydroxyvi-
tamin (25-OH-D = 25-OH-D2 + 25-OH-D3). V sou¢-
tu byl z velké vétSiny zastoupen metabolit 25-OH-D3.
Dostatecné zasobeni organismu vitaminem D (méfe-
no pomoci koncentraci 25(OH)D v séru) neni zcela
jednoznacné definovano. Tradi¢né jsou hodnoty pod
25 nmol/l v Evropé povazovany za deficitni. Komi-
se pro referencni dietarni pfivod Institutu mediciny
Spojenych Stath definuje hranici pro riziko nedosta-
te¢ného zasobeni ve vysi 30 nmol/l. Rada odborniki
povazuje za rozumnou mezni hodnotu pro dostate¢né
zasobeni 50 nmol/l [5], nicméné odborna pracovni
skupina subkomise pro klinické¢ smérnice Endokrin-
ni spolecnosti doporucuje pro prevenci nemoci obsah
25(OH)D v séru nad 75 nmol/1 [6].

Z celkového poctu sledovanych dospélych (N=403)
mélo optimalni hodnotu nad 75 nmol/l pouze 32 %
osob. Je znamo, ze hladiny 25(OH)D maji vyraznou
sezonalitu v zavislosti na intenzité slunecniho zafeni.

Vitamin D belongs to a group of fat soluble vitamins
which forms in the skin under the influence of solar
UV radiation; only a small portion can be obtained
from food. Long-term vitamin D deficiency is a cur-
rent public health problem, as its negative impact on
a wide range of processes in the human body is incre-
asingly demonstrated. The best indicator of vitamin
D supply status is the serum 25(OH)D metabolite. It
takes into account vitamin D both produced in the skin
and from food or dietary supplements. Vitamin D sup-
ports the human immune system. Its deficiency causes
bone damage, and contributes to the development of
cardiovascular and cancer diseases and diabetes.

In 2018, the first information on the saturation of the
adult population with vitamin D was obtained in the
framework of human biomonitoring. D-25-hydroxy-
vitamin (25-OH-D = 25-OH-D2 + 25-OH-D3) was
analyzed in adult blood serum. In total, the metabolite
25-OH-D3 was largely represented.

Sufficient supply of vitamin D (measured by serum
concentrations of 25(OH)D) is not clearly defined.
Traditionally, the values below 25 nmol/L are consi-
dered deficient in Europe. The Institute of Medicine
(US) Subcommittee on Interpretation and Uses of Di-
etary Reference Intakes defines a threshold for a sup-
ply shortage 30 nmol/L. A number of experts consider
a reasonable limit for sufficient supply of 50 nmol/L
[3], however, the Endocrine Society Subcommittee on
Clinical Guidelines recommends a serum content of
25(OH)D above 75 nmol/L for disease prevention [6].
Ofthe total number of adults monitored (N = 403), only
32% of subjects had optimal values above 75 nmol/L.
1t is well known that 25(OH)D levels have a pronoun-
ced seasonality depending on the intensity of sunlight.
A major vitamin D deficiency was observed, as in other
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Zasadni nedostatek vitaminu D byl pozorovan, po-
dobné jako v jinych studiich, v zimnich a jarnich
mesicich (tab. 6.5.1, obr. 6.4). Stfedni hodnota (me-
dian) 25(OH)D v zimnim obdobi (prosinec—unor) ¢i-
nila 54 nmol/l, naproti tomu v letnim (Cerven—srpen)
82 nmol/l. V zimnich mésicich bylo pouze 59 % osob
dostatecné az optimaln¢ saturovano vitaminem D, za-
timco v 1été to bylo 96 %.
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studies, in the winter and spring months (Tab. 6.5.1,
Fig 6.4). The mean levels (median) of 25(OH)D in the
winter period (December—February) was 54 nmol/L,
while in the summer (June—August) 82 nmol/L. In the
winter months, only 59% of people were sufficiently
or optimally saturated with vitamin D, while in the
summer it was 96%.
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Obr. 6.1 Obsah kadmia v moc¢i kuiaku a nekuiaki, median hodnot, 2007-2018
Fig. 6.1 Urine cadmuim levels in smokers and non-smokers, median values, 2007-2018
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Obr. 6.2 Rozdéleni dospélych podle obsahu jodu v moci, rok 2015 a 2018 (v % osob)
Fig. 6.2 Distribution of adults by the urine iodine levels, 2015 and 2018 (in % of persons)
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Obr. 6.3 Obsah PFOA a PFOS v séru v evropskych zemich, median hodnot
Fig. 6.3 Serum PFOA and PFOS levels in European countries, median values
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Obr. 6.4 Obsah 25(OH)D v krevnim séru dospélych podle ro¢nich obdobi, 2018
Fig. 6.4 Seasonal fluctuations of the serum 25(0OH)D levels in adults, 2018

100 %
B 75-250 nmol/l optimaini
90 % saturace / optimum
80 %
0,
70% [ 5074 nmol/l dostate¢na
60 % saturace / sufficiency
0
50 %
40 % [] 25-49 nmoln
nedostate¢na saturace /
30 % insufficiency
(o]
20 %
B <25nmol
10 % hypovitaminéza /
hypovitaminosis
0%
Jaro Léto Podzim Zima
Spring Summer Autumn Winter
N =102 N =102 N =95 N =99
60 SzU Praha, Ustfedi Systému monitorovani

NIPH Prague, Headquarters of the Monitoring System



Zdravotni rizika pracovnich podminek a jejich disledky
Occupational health hazards and their consequences

7. SETRENI ZDRAVOTNIHO
STAVU OBYVATEL

Vroce 2018 probihala ptiprava narodniho Setfeni zdra-
votniho stavu dospé€lé populace zahrnujici lékarské
vySetfeni (EHES), zaméfené na vyskyt hypertenze,
obezity a diabetu, coZ jsou vyznamné rizikové faktory
vzniku kardiovaskularnich onemocnéni. Byla navaza-
na spoluprace s vice nez 80 vySetfovacimi misty po
celé republice. Setfeni probéhne v obdobi 2019/2020
v ndvaznosti na dotaznikové Setfeni o zdravi (EHIS).

Zdravotni stav obyvatel
Health status of the population

7. POPULATION HEALTH
SURVEYS

In 2018, a national health survey on the adult popu-
lation has been prepared including medical exami-
nation (EHES). It will be focused on the hypertension,
obesity and diabetes prevalence, which are the major
risk factors of cardiovascular disease. The cooperati-
on has been established with more than 80 investigati-
on points all over the country. The survey will be con-
ducted in 2019/2020 in connection with the national
health questionnaire survey (EHIS).

Zdravotni rizika pracovnich podminek a jejich dusledky
Occupational health hazards and their consequences

8. ZDRAVOTNI RIZIKA
PRACOVNICH PODMINEK
A JEJICH DUSLEDKY

8.1 Monitorovani expozice na zakladé
udaju z kategorizace praci
a pracovist’

K monitorovani expozice rizikovym faktorim prace
a pracovnich podminek slouzi systém kategorizace
praci. V jeho ramci ma kazdy zaméstnavatel povinnost
zhodnotit riziko a zafadit prace, které jsou na jeho pra-
covistich vykonavany, do jedné ze 4 kategorii, v zavis-
losti na vyskytu rizikovych faktord prace a na jejich
zavaznosti. Z Gdaji v Informaénim systému Kategori-
zace praci (IS KaPr) vyplyva, ze k datu 12. 6. 2019 bylo
zatazeno do vSech kategorii prace (2, 2R, 3, 4) celkem
2682377 osob, coz je 0 16313 osob vice nez za mi-
nulé obdobi od 31. 12. 2017 (tab. 8.1.1). V kategori-
ich rizikové prace (2R, 3, 4), bylo evidovano 525817
0sob, tj. 0 4361 zaméstnanci mén¢ nez za obdobi od
31. 12. 2017. Do kategorie 4 (pracovisté vysoce rizi-
kova) bylo v CR zatazeno 12797 osob, coZ je o 606
zamg&stnancti mén¢ nez za obdobi od 31. 12. 2017.

Aktudlni pocet zaméstnancu v krajich zarazenych do
jednotlivych kategorii prace je uveden v tabulce 8.1.1.
a na obr. 8.1. Nejvice zaméstnanci v kategoriich

8. OCCUPATIONAL HEALTH
HAZARDS AND THEIR
CONSEQUENCES

8.1 Exposure monitoring based on
data from work and workplace
categorization

Monitoring exposure to occupational risk factors and
working conditions is subject to the work categori-
zation system. In this system it is the responsibility
of each employer to evaluate occupational risk and
to categorize the relevant work performed under one
of 4 categories, as related to the incidence of occu-
pational risk factors and their importance. Data from
the Work Categorization Information System reveals
that up to June 12, 2019, a total of 2,682,377 persons
have been registered in all work categories (2, 2R, 3,
4), i.e. 16,313 more persons than in the same peri-
od last year. The categories of work at risk (2R, 3, 4)
comprised 525,817 persons, and in category 4 (high-
-risk workplaces) 12 797 persons were registered, i.e.
606 more than in the same period last year.

The sum of employees categorized by individual work
categories in the administrative regions is presented
in Tab. 8.1.1. The largest number of employees at
risk categories (2R, 3, 4) were in the Moravia-Silesia
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Tab. 8.1.1 Pocet exponovanych zaméstnancii v kategoriich prace podle krajii k 12.6.2019
Tab. 8.1.1 The number of exposed employees in work categories by the Region, on June 12, 2019

2}%2%%_%"?4 Kategorie 2 Kategorie 2R Kategorie 3 Kategorie 4
Kraj Category 2+2R+3+4 Category 2 Category 2R Category 3 Category 4
Reglon Celkem Zeny Celkem Zeny Celkem Zeny Celkem Zeny Celkem Zeny
Total Women Total Women Total Women Total Women Total Women
Praha 252842| 101616| 211967 91192 2018 649 38 320 9772 537 3
Jihocesky 152 832 60 179 | 123545 49753 815 377 27 546 10 011 926 38
Jihomoravsky 287 925| 112205| 244 831 97 749 3475 1789 38 967 12 625 652 42
Karlovarsky 73963 32293 66 390 30239 213 26 7 301 2019 59 9
Kralovéhradecky 139 623 56 632 | 113225 47 493 5654 1582 20 035 7 472 709 85
Liberecky 104 018 41817 87 100 36 483 1090 254 15 553 5053 275 27
Moravskoslezsky | 368 502| 124 655| 259 938 98 076 14 044 5180 90 583 21097 3937 302
Olomoucky 185 637 69092 | 143555 55 569 8 165 3044 32960 10 356 957 123
Pardubicky 126 007 47 027 103928 41 316 4508 1065 17 000 4584 571 62
Plzerisky 167 585 65923 | 135930 56 696 3602 1922 26 967 7210 1086 95
Stredocesky 306 401| 110429| 255119 95 488 8 040 2548 42223 12 353 1019 40
Ustecky 230 152 93819 | 181226 76 348 2326 1076 45615 16 308 985 87
Vysocina 142 824 51962 | 117 588 46 074 5379 1420 19 482 4439 375 29
Zlinsky 144 047 58511| 112 199 45682 4123 1707 27 016 10 952 709 170
Neuvedeno / N.a. 19 0 19 0
Celkem / Total 2682377 (1026 160 |2 156 560 | 868 158 63 452 22639 | 449568 | 134251 12797 1112
Tab. 8.1.2 Pocet evidovanych expozic zaméstnancu podle faktoru, stav k 12. 6. 2019
Tab. 8.1.2 The number of registered exposures by the factor, on June 12, 2019
Faktor Kategorie / Category Eactor
2 2R 3 4 2+2R+3+4 2R+3+4
Biologickeé cinitele 171 207 9817 20779 64 201 867 30 660 | Biological agents
Fyzicka zatéz 1242177 8788 112 999 11 1363 975 121798 | Physical load
Hiuk 611 457 24 544 248 749 1527 886 277 274 820 | Noise
Chemické latky 290 694 8931 13324 1545 314 494 23800 | Chemicals
lonizujici zareni 50 0 0 0 50 0 | lonizing radiation
Neionizujici zareni 14 211 270 25 823 0 40 304 26 093 | Non-ionizing radia-
a elmag. pole tion and elmag. field
Prace ve zvySeném 103 3 113 1 220 117 | Work in increased
tlaku vzduchu air pressure
Pracovni poloha 1065 851 1545 37 480 0 1104 876 39 025 | Working posture
Prach 235 874 5787 54 651 5214 301526 65652 | Dust
Psychicka zatéz 820 095 1923 35549 0 857 567 37 472 | Mental health load
Vibrace 191 708 6 515 54 375 6 398 258 996 67 288 | Vibrations
Vybrané prace 1089 0 27 0 1116 27 | Selected jobs
Zatéz chladem 251 348 31 5101 0 256 480 5132 | Cold load
Zatéz teplem 135 820 966 12 957 49 149 792 13972 | Heat load
Zrakova zatéz 224 175 183 15 001 0 239 359 15184 | Visual load
Neurceno 13 0 4 0 17 4 | Not determined

Tab. 8.1.3 Pocet exponovanych zaméstnanci podle poctu soucasné pusobicich faktoru, stav k 12. 6. 2019
Tab. 8.1.3 The number of employees exposed to concurently acting risk factors, on June 12, 2019

Pocet rizikovych faktorti / No. of risk factors

Pocet zaméstnancti / No. of employees

1 556 817
2 573 565
3 431 561
4 301 138
>4 350 446
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rizikové prace (2R, 3, 4) je v kraji Moravskoslez-
ském (108 564), kde doslo ve srovnani s obdobim od
31.12. 2017 ke zvySeni o 5874 zamé&stnancll. Nasle-
duje Stiedocesky kraj, kde se pocet zaméstnanct v ka-
tegoriich rizikové prace snizil o 4259 zaméstnanci
a Ustecky kraj. V Praze bylo evidovano 40875 osob,
coz je 0 4822 mén¢ nez v minulém obdobi.

Nejvice zaméstnanct ve vSech kategoriich prace (2,
2R, 3, 4) je evidovano podle faktoru Fyzicka zatéz
— 1363975 osob (oproti minulému obdobi nartst
0 3 %), Pracovni poloha — 1104876 osob (nartst
0 3 %) a Hluk — 886277 osob (pokles o 10 %). V ka-
tegoriich rizikové prace (2R, 3, 4) je nejvice evido-
vanych zaméstnanct v riziku faktoru Hluk — 274 820
osob (oproti minulému obdobi pokles o 2 %), Fyzicka
zatéz — 121798 osob (nartst o 6 %), Vibrace — 67288
osob (pokles o 1 %), Prach — 65652 osob (pokles
02 %), viz tab. 8.1.2.

Pocty exponovanych osob a pocty expozic jsou od-
lisné. Duivodem je skute¢nost, Ze zaméstnanci mohou
byt pfi praci exponovani i vice nez jednomu faktoru.
V tabulce 8.1.3 je uveden Udaj o poctu osob expo-
novanych podle poctu soucasné pusobicich faktord.
Vice nez jednomu faktoru je v praci vystaveno 75 %
zameéstnanctl, vice nez Ctyfem soucasné pusobicim
faktori pak 16 %.

Uvedené pocty evidovanych osob nelze povazovat za
neménné. V dalSim obdobi bude dochazet vzhledem
k relativné rychlé obméné vyrobnich programi u ma-
Iych a stfednich podniki k z&niku a vzniku pracovist'.
Je otazkou, zda IS KaPr bude schopen v aktualnim case
tyto zmény zaevidovat. Bude dochazet ke zménam po-
¢tu praci v jednotlivych kategoriich. V pribéhu ¢asu
dochazi také k legislativnim zménam, které zahrnu-
ji1nové poznatky o ptisobeni Skodlivin na ¢lovéka.

8.2 Registr profesionalnich expozic
karcinogenim REGEX

Predmétem analyzy jsou data pochdzejici z databaze
vedené od roku 2009, ktera byla vytvofena jako sa-
mostatny modul IS KaPr a nezahrnuje data, ktera byla
ziskana v minulosti a ktera jsou ulozena v puvodni
databazi REGEX.

Pocet osob registrovanych v letech 2009-2018 v Re-
gistru osob profesionalné exponovanych karcinogentim

(108,564, i.e. 5,874 more than last period), followed
by Central Bohemian Region where the number of em-
ployees in the risk work categories decreased by 4,259
persons, and Usti n. L. In Prague, a total of 40,875
persons were registered in risk work categories, which
is less than in the last period by 4,822 persons.

The largest numbers of exposed persons in all work
categories (2, 2R, 3, 4) are registered in the following
categories: Physical Load — 1,363,975 persons (a 3%
increase compared to the last period), Working Po-
sture — 1,104,876 persons (3% increase), and Noise —
886,277 persons (10% decrease). Registrations at risk
categories (2R, 3, 4) are as follows: Noise — 274,820
(2% decrease), Physical Load — 121,798 (6% increa-
se), Vibrations — 67,288 (1% decrease), Dust — 65,652
(2% decrease), see Tab. 8.1.2.

The numbers of exposed employees and registered ex-
posures are different, since occupational burden may
comprise more than one factor. Tab. 8.1.3 presents
the data on exposed persons related to the number
of acting factors. This shows that 75% of employees
registered in the work categorization system are expo-
sed to more than one factor and 16% of employees are
exposed to more than four factors.

The listed numbers of registered persons cannot be
considered stable. In the next period due to the rela-
tively rapid change of production programs in small
and medium-size companies, the abolishment and
the creation of workplaces will occur. There will be
changes in the number of works in each category. The
question is whether 1S KaPr will be able to register
these changes at the real time. Continuously, there
also have been legislative changes that include new
findings on the effects of pollutants on humans.

8.2 Register of Occupational Exposures
to Carcinogens

Analyses are based on data from a database which
was created in 2009 as an independent module of the
Work Categorization Information System. This data-
base does not include data recorded in the past and
saved in the original REGEX database.

In the period 2009-2018, the number of persons re-
gistered in the Register of Occupational Exposures to
Carcinogens was 9,633. Information on the volume
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Tab. 8.2.1. Pocet registrovanych osob v databazi REGEX
Tab. 8.2.1. The number of registered persons in the REGEX database

Kraj / Pocet osob / Kraj / Pocet osob / Kraj / Pocet osob /
Region No. of persons Region No. of persons Region No. of persons
Hlavni mésto Praha 923 Liberecky 243 StredoCesky 971
Jihocesky 169 Moravskoslezsky 2165 Ustecky 280
Jihomoravsky 219 Olomoucky 601 Vysocina 1320
Karlovarsky 155 Pardubicky 714 Zlinsky 751
Kralovéhradecky 770 Plzensky 352 Celkem / Total 9633

Tab. 8.2.2. Pocet osob registrovanych v IS REGEX podle hospodarskych aktivit v obdobi 2009—¢erven 2018
Tab 8.2.2 The number of registered persons by the economic activity in 2009-June 2018

Hospodarska aktivita / Pocet osob /
Economic activity No. of persons
Kovodélnici, strojirensti délnici a pracovnici v pfibuznych oborech /
Metalworkers, engineering workers and workers in related branches 1631
Kvalifikovani pracovnici v lesnictvi, rybarstvi a myslivosti / Skilled workers in forestry, fishery and hunting 1
Kvalifikovani pracovnici v zemédélstvi / Skilled workers in agriculture 6
Montéazni délnici vyrobkl a zafizeni / Assembly workers of products and equipment 141
Obsluha stacionarnich stroju a zafizeni / Operator of stationary machines and equipment 2321
Obsluha stroji a zafizeni, montéfi / Machine operators, fitters 2
Odborni pracovnici v obchodni sféfe a vefejné sprave / Professional staff in business and public administration 2
Odborni pracovnici v oblasti zdravotnictvi / Specialist staff in the health sector 383
Pomocni a nekvalifikovani pracovnici / Labourers, unskilled workers 1
Pomocni pracovnici v oblasti t€zby, stavebnictvi, vyroby, dopravy a v pfibuznych oborech /
Labourers in mining, construction, manufacturing, transportation and related fields 128
Pracovnici osobni péce v oblasti vzdélavani, zdravotnictvi a v pfibuznych oblastech /
Personal care workers in education, health and related fields 306
Pracovnici v oblasti ochrany a ostrahy / Security workers 2
Pracovnici v oblasti osobnich sluzeb / Workers in personal services 3
Pracovnici v oblasti prodeje / Sale workers 25
Pracovnici v oblasti uméleckych a tradi¢nich femesel a polygrafie /
Workers in the field of art and traditional crafts and polygraphy 330
Pracovnici v oboru elektroniky a elektrotechniky / Workers in the field of electronics and electrical engineering 92
Remesinici a kvalifikovani pracovnici na stavbach (kromé elektrikard) /
Craftsmen and skilled workers at construction sites (except electricians) 301
Ridici pracovnici v oblasti spravy podniku, obchodnich, administrativnich a podptirnych &innosti /
Executives in business administration, commercial, administrative and support service activities 4
Ridici pracovnici v oblasti vyroby, informaénich technologii, vzd&lavani a v pribuznych oborech /
Executives in manufacturing, information technology, education, and related fields 5
Ridi¢i a obsluha pojizdnych zafizeni / Drivers and operators of mobile devices 174
Specialisté v oblasti védy a techniky / Specialists in science and technology 44
Specialisté v oblasti vychovy a vzdélavani / Specialists in education 7
Specialisté v oblasti zdravotnictvi / Health specialists 2232
Technicti a odborni pracovnici v oblasti védy a techniky / Technicians and associate professionals
in the field of science and technology 436
Uklize€i a pomocnici / Cleaners and helpers 44
Utednici pro zpracovani &iselnych tdaji a v logistice / Officials for the processing of numerical data and logistics 7
VSeobecni administrativni pracovnici, sekretafi a pracovnici pro zadavani dat a zpracovani /
General administrative staff, secretaries and staff for data entry and processing 2
Zakonodarci, nejvyssi statni Urednici a nejvyssi predstavitelé spole¢nosti /
Lawmakers, top government officials and top representatives 1
Zpracovatelé potravin, dfeva, textilu a pracovnici v pfibuznych oborech /
Food, wood, textile processors and related workers 1014
Celkem / Total 9 645
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Tab. 8.2.3 Pocet registrovanych osob podle karcinogenniho agens
Tab 8.2.3 The number of registered persons by the carcinogenic agent

Karcinogen / Carcinogen NF;C_J%?}pOeSrggé G
1,3-Butadien / 1,3-Butadiene 116
Benzen / Benzene 313
Benzo[alpyren / Benzo[a]pyrene 576
Cytostatika / Cytostatics 2746
Dichlormethan / Dichloromethane 10
Dichroman draselny / Kalium dichromate 22
Dimethylsulfat / Dimethyl sulfate 48
Ethylenoxid / Ethylene oxide 38
Formaldehyd / Formaldehyde 178
Horninové prachy / Rock dusts 166
Chrom (V1) a jeho slou€eniny / Chromium (VI) and compounds 221
Ostatni slou¢eniny chromu (véetné chromanu olovnatého) / Other chromium compounds (incl. Lead chromate) 292
Kadmium / Cadmium 49
Latka s vétou R45: Muze vyvolat rakovinu / Substance with R45: May cause cancer 556
Latka s vétou R49: Muze vyvolat rakovinu pfi vdechnuti / Substance with R49: May cause cancer after inhalation 22
Nikl / Nickel 183
Slou€eniny niklu, jako Ni/ Nickel compounds, as Ni 298
Oxid kademnaty / Cadmium oxide 75
Pesticidni latky / Pesticides
Polycyklické aromatické uhlovodiky / PAHs 0
Prace spojené s expozici polycyklickym aromatickym uhlovodikiim ... (cely nazev viz naf. vl. €. 178/2001 Sb. v
platném znéni) / Works in exposure of PAHS... 43
Prach — azbestova vldkna — amfibolové azbesty / Dust — asbestos fibres — amphibole asbestos 0
Prach — azbestova vlakna — chryzotil / Dust — asbestos fibres — chrysotile
Prach — ¢ernouhelnych dolli / Dust — pit coal mines 458
Prach — dinas / Dust — Dinas 98
Prach — grafit / Dust — graphite 268
Prach — koks / Dust — coke 282
Prach — kfemen / Dust — silica 296
Prach — ostatni kfemicitany (s vyjimkou azbestu) / Dust — other silicates except of asbestos 473
Prach — Samot / Dust — fire-clay 47
Prach — talek / Dust — talc 2003
Prach chromu / Chromium dust 112
Prach z tvrdych dfevin / Hardwood dust 1214
Slévarensky prach / Foundry dust 1297
Styren / Styrene 480
Tetrachlorethen / Tetrachloroethene 23
Tetrachlormethan / Tetrachloromethane 12
Trichlorethen / Trichlorethene 11
Vinylchlorid / Vinylchloride 0
Vulkanizaéni dymy / Vulcanization fumes 165
Vulkaniza¢ni dymy rozpustné v cyklohexanu / Vulcanization fumes soluble in cyclohexane 13

byl 9633. Informaci o objemu dat ziskavanych z jednot-
livych regionti CR poskytuje tab. 8.2.1. Mezi jednotlivy-
mi regiony jsou znacné rozdily. Nejvice registrovanych
profesionalné exponovanych osob je v krajich Morav-
skoslezském (2165 osob), Vysocina (1320), Stiedoces-
kém (971), Praha (923), naopak nejméne v Karlovar-
ském (155) a JihoCeském (169) kraji.

Ptehled o tom, pii kterych ekonomickych aktivitach,
koédovanych podle metodiky NACE-CZ, dochazi

of data from particular Czech regions is presented in
Tab. 8.2.1. There are significant differences between
individual regions. The largest numbers of persons
with occupational exposure were in the Moravia-Sile-
sia (2,165) and Vysocina (1,320) regions, on the other
hand, the smallest numbers were registered in the
Karlovy Vary (155) and South Bohemia (169) regions.

Tab. 8.2.2 presents an overview of the economic acti-
vities as recognized by the NACE-CZ methodology
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k expozici karcinogennim agens, prezentuje tab. 8.2.2.
TTi nejcastéjsi ekonomické aktivity, pii kterych jsou
pracovnici exponovani karcinogentiim, jsou zdravotni
péce (2232 + 383 osob), kovod€lnici, strojirensti dél-
nici a pracovnici v piibuznych oborech (1631 osob),

obsluha stacionarnich strojii a zafizeni (2321 osob).

Pokud jde o expozice jednotlivym karcinogennim
agens, nejcastéjSim diivodem k registraci je expozice
cytostatikim (2746 osob), expozice slévarenskému
prachu (1297 osob) a tieti nejcastéjsi expozici je pro-
fesionalni expozice prachu tvrdych diev (1214 osob).
Celkovy piehled o expozicich jednotlivym karcinoge-
nim uvadi tab. 8.2.3.

8.3. Monitorovani zdravotnich ucinku
rizikovych faktort prace — Narodni
zdravotni registr nemoci z povolani

Vyskyt profesiondlnich onemocnéni zahrnujicich
nemoci z povolani a ohrozeni nemoci z povolani je
jednim z ukazatelti zdravotniho stavu populace a pra-
covnich podminek. Nemoc z povolani je definovéna
v nafizeni vlady ¢. 290/1995 Sb., kterym se stanovi
seznam nemoci z povolani, ve znéni pozdé&jSich pred-
pist.. Zatim posledni novelizace byla provedena na-
fizenim vlady ¢. 168/2014 Sb. Podle tohoto nafizeni
se za nemoci z povolani povazuji nemoci vznikajici
nepiiznivym pusobenim chemickych, fyzikalnich,
biologickych nebo jinych Skodlivych vlivl, pokud
vznikly za podminek uvedenych v seznamu nemoci
z povolani. Nemoci z povolani se rozumi téz akutni
otrava vznikajici nepfiznivym plsobenim chemic-
kych latek. Ohrozenim nemoci z povolani se podle
§ 347 zakona ¢. 262/2006 Sb., zakoniku prace, rozu-
mi takové zmény zdravotniho stavu, jez vznikly pii
vykonu prace nepiiznivym plsobenim podminek, za
nichz vznikaji nemoci z povolani, av§ak nedosahuji
takového stupné poskozeni zdravotniho stavu, ktery
1ze posoudit jako nemoc z povolani, a dalsi vykon pra-
ce za stejnych podminek by vedl ke vzniku nemoci
z povolani.

P#i monitorovani osob, jejichz onemocnéni bylo uzna-
no jako nemoc z povolani, se postupuje podle vyhlas-
ky €. 116/2012 Sb., o predavani udaji do Néarodniho
zdravotnického informac¢niho systému, ktery je defi-
novan v Hlav¢ III zakona ¢. 372/2011 Sb., o zdravot-
nich sluzbach, ve znéni pozdéjsich predpist a jehoz
soucasti je Narodni registr nemoci z povolani.

that lead to exposure to carcinogens. The three most
[frequent occupational activities exposing to carcino-
gens are health care (2,232 + 383 persons), metal
workers, mechanical labourers and related workers
(1,631 persons), the operator of stationary machines
and equipment (2,321 persons).

In terms of exposure to specific carcinogens the most
frequent reason for registration is exposure to cyto-
static drugs (2,746 persons), occupational exposure
to foundry dust (1,297 persons) and hard wood dust
(1,214 persons). A summary of exposure to individual
carcinogens is presented in Tab. 8.2.3.

8.3 Monitoring of health effects —
National Register of Occupational
Diseases

Occurrence of occupational diseases including occupa-

tional diseases and occupational diseases threat is one of
the population health and working conditions indicators.

Occupational disease is defined in Government Order
No. 290/1995 Coll., which lays down the list of occupa-

tional diseases, as amended. The latest amendment was

implemented by the Government Order No. 168/2014

Coll. According to that regulation, occupational dis-

eases are those which result from the adverse effects of
chemical, physical, biological or other harmful impact,

if they arose under the conditions laid down in the list of
occupational diseases. Occupational disease also means

acute poisoning due to adverse effects of chemicals. Ac-

cording to Section 347 of Act No. 262/2006 Coll., The
Labour Code, the threat of occupational diseases is un-

derstood to mean changes in the state of health that have
arisen in the course of the work due to adverse condi-

tions under which occupational diseases arise, but do

not reach such a degree of damage to health to be classi-

fied as an occupational diseases, but further work under
the same conditions would lead to it.

The monitoring of persons whose disease has been
recognized as an occupational disease is governed
by Decree No. 116/2012 Coll., on the transmission
of data to the National Health Information System,
which is defined in Title I1I of Act No. 372/2011 Coll.,
on health services, as amended, and which includes
the National Register of Occupational Diseases.

In 2018, a total of 1,034 cases of professional disease
in 1,282 employees (503 women and 531 men) were
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Tab. 8.3.1 Hl4Sené nemoci z povolani a ohroZeni nemoci z povolani v letech 2008-2018
Tab. 8.3.1 Reported cases of occupational diseases and threat of occupational disease in 2008—2018

occupational diseases

2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
,F\’,Z‘fr?égfg}%”ggents 1115 | 1107 | 1050 | 1054 | 911 | 876 | 1065 | 911 | 1051 | 1117 | 1034
gg';zzi;,gsg}i(;;:a":;inti?;lce'kem 1403 | 1313 | 1292 | 1266 | 1099 | 1042 | 1250 | 1092 | 1297 | 1370 | 1282
Z toho: / From that:
nemoci z povolani 1327 | 1245 | 1236 | 1210 | 1042 | 983 | 1214 | 1035 | 1242 | 1278 | 1222

ohrozeni nemoci z povolani

threat of occupational disease 76 68 56

56 57 59 36 57 55 92 60

Profesionalni onemocnéni — muzi

Professional diseases — men 767 739 734

746 687 545 598 542 678 566 531

Profesionalni onemocnéni — zeny

Professional diseases — women 636 574 558

520 412 331 467 369 619 551 503

Incidence na 100 000 nemocensky
pojisténych zaméstnancu

Incidence rate per 100,000 307 309 300

303 | 246 | 236 | 283 | 244 | 284 | 293 | 271

medically insured employees

V roce 2018 bylo v Ceské republice u 1034 pracov-
nikt (503 Zen a 531 muzi) hlaseno celkem 1282 pro-
fesionalnich onemocnéni, z toho bylo 1222 nemoci
z povolani a 60 ohrozeni nemoci z povolani (viz tab.
8.3.1). Incidence profesiondlnich onemocnéni byla
27,1 pripadi na 100 tisic zaméstnancii v civilnim
sektoru nemocensky pojisténych podle zakona ¢.
187/2006 Sb., ve znéni pozd¢jsich predpist. Ve srov-
nani s rokem 2017 se snizil celkovy pocet hlaSenych
profesionalnich onemocnéni o 83 piipadd, tj. o 7.4 %.
Incidence profesionalnich onemocnéni se snizila o 2,2
ptipadi na 100 tisic pojisténct v civilnim sektoru.
Z hlediska vyvoje pocet nemoci z povolani klesal do
roku 2006, od roku 2007 kolisa bez patrného trendu
(viz obr. 8.2).

Nejvice nemoci z povolani bylo vyvolano ptisobe-
nim fyzikalnich faktor (kapitola II — 695 ptipadl),
nasledovaly nemoci dychacich cest, plic, pohrudnice,
pobfisnice (199 ptipadit), nemoci kozni (166 ptipadir)
a nemoci prenosné a parazitarni (153 ptipadir). Vyvoj
nemoci z povolani od roku 2014 (v€etn¢ ohrozeni ne-
moci z povolani) podle kapitol ukazuje tab. 8.3.2.

Vznik hlasenych nemoci z povolani v jednotlivych
krajich CR v letech 2014 aZ 2018 je zobrazen v tab.
8.3.3. Nejvice nemoci z povolani bylo diagnostikova-
no v Moravskoslezském kraji (celkem 363, tj. 29,7 %
vsech hlasenych ptipadl). Nejpocetnéjsi kategorii hla-
Senych nemoci z povolani v Moravskoslezském kraji
ptedstavovala onemocnéni zplsobena fyzikalnimi

reported in the Czech Republic. Of these, 1,222 were
categorized as occupational disease and 60 as threat
of occupational disease (see Tab. 8.3.1). The inci-
dence rate was 27.1 cases per 100 thousand employ-
ees in civic sector of health insurance under the Law
No. 187/2006 Coll. as amended. Compared to 2017,
the total number of reported occupational diseases
decreased by 83 cases, i.e. by 7.4%. The incidence of
occupational diseases decreased by 2.2 cases per 100
thousand civic insured persons. In the long-term, in
the period 2000—2006, the number of newly reported
occupational diseases was decreasing, since 2007 it
has been fluctuating without clear trend (see Fig. 8.2).

Most occupational diseases were caused by Physical
factors (Chapter 1l — 695 cases), followed by Respira-
tory diseases (199 cases), Skin diseases (166 cases)
and Communicable and parasitic diseases (153 cas-
es). The development of occupational diseases since
2014 (including occupational diseases) by chapters is
shown in Tab. 8.3.2.

The origin of the reported occupational diseases in
individual regions of the Czech Republic in 2014 to
2018 is shown in Tab. 8.3.3. Most occupational dis-
eases were diagnosed in the Moravian-Silesian Re-
gion (a total of 363, i.e. 29.7% of all reported cases).
The most numerous category of occupational diseases
reported in the Moravian-Silesian Region was caused
by physical factors — 274 in total, i.e. 39.4% of all
cases reported under Chapter Il of the occupational
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Tab. 8.3.2 Nemoci z povolini a ohroZeni nemoci z povolani podle kapitol seznamu nemoci z povolani,

20142018

Tab. 8.3.2 Occupational diseases and threat of occupational disease by the Chapter of the List of occupatio-

nal diseases, 2014-2018

. 2014 2015 2016 2017 2018
Cislo a nazev kapitoly ool ol ol ol ook
Chapter number and title elkem | elkem | elkem| elkem| elkem|
P Total % Total % Total % Total % Total %
| Nemoci zplsobené chemickymi latkami /
Diseases caused by chemicals 12 1.0 7 0.6 6 0.5 7 0.5 9 0.7
Il. | Nemoci zpusobené fyzikalnimi faktory /
Diseases caused by physical factors 552 442 601 55,0| 665 53,5| 767 60,0| 754 58,8
Ill. | Nemoci dychacich cest, plic, pohrudnice,
pobfisnice / Diseases of the respiratory 274 21,9 216 19,8 184 14,8 155 121 200 15,6
tract, lungs, pleura and peritoneum
IV. | Nemoci kozni / Diseases of the skin 179 14,3 149 13,6 181 14,6 177 13,8 166 12,9
V. | Nemoci pfenosné a parazitarni / Infecti-
ous and parasitic diseases 230 18,4 117 10,7 205 16,5 171 13,4 153 11,9
VI. | Nemoci zplisobené ostatnimi faktory a ¢i-
niteli / Diseases caused by other factors 3 0,2 2 0,2 1 0,1 1 0,1 0 0
and agents

faktory — celkem 274, tj. 39,4 % vSech piipadt hlase-
nych v rameci kapitoly II. seznamu nemoci z povolani.
Slo zejména o nemoci z pietézovani konéetin, nemoci
z vibraci a o silikdzu nebo pneumokoniézu uhlokop,
véetné nadorového onemocnéni plic. V Sesti krajich
doslo v roce 2018 k nartstu poctu hlasenych nemoci
z povolani o 1 az 30 ptipadd. U 16 pracovnikll vznikla
nemoc z povolani pii praci v zahranici.

V roce 2018 nejcasteji onemocnéli pracovnici v odvétvi
ekonomické ¢innosti ,,vyroba motorovych vozidel, pii-
veésti a navest™ (159 ptipadt). Tam prevazovala onemoc-
néni z pretézovani koncetin (126 ptipadt), dale profe-
sionalni dermatézy (19 piipadt), alergicka onemocnéni
dychacich cest a plic (celkem 19 piipadit). V sestupném
poradi nasledovala odvétvi ,,zdravotni a socialni péce*
se 139 hlasenymi piipady (zejména prenosna a parazitar-
ni onemocnéni — 122 piipadt, z toho svrab 82 piipadt),
a odvétvi ,,t¢zba a dobyvani* se 136 piipady (zejména
nemoci zpisobené ¢ernouhelnym prachem s obsahem
volného krystalického oxidu kiemicitého, véetné nado-
rovych onemocnéni plic — 72 piipadt). V dalsich odvét-
vich ekonomickych ¢innosti byl pocet hlaSenych nemoci
z povolani v rozmezi 1-112 piipada.

Podle kategorizace predmétné prace zaméstnavatelem
vzniklo nejvice nemoci z povolani u pracovnikd pfi
praci nerizikové, zatfazené do kategorie 1 a 2 — celkem
555, tj. 45 % onemocnéni. Tam vznikaly zejména ne-
moci kozni (108 ptipadll), nemoci pfenosné a parazitar-
ni (102 piipadt) a alergické nemoci plic a hornich cest
dychacich (42 ptipadit), u nichz dopfedu nelze moznost

diseases list. In particular, these were diseases of limb
overload, vibration disease and silicosis or pneumo-
coniosis, including lung cancer. In six regions, the
number of reported occupational diseases increased
by I to 30 cases in 2018. Occupational diseases oc-
curred in 16 workers while working abroad.

In 2018, workers in the economic activity ‘motor
vehicle production, trailers and semi-trailers’ (159
cases) were the most frequently ill. There was a pre-
valence of limb overload disease (126 cases), pro-
fessional dermatoses (19 cases), allergic diseases of
the respiratory tract and lungs (a total of 19 cases).
In descending order, the “health and welfare” sector
with 139 reported cases (mainly transmissible and pa-
rasitic diseases — 122 cases, of which 82 cases were
scabies), and the “mining and quarrying” sector with
136 cases (mainly black powder diseases with content
of free crystalline silica, including lung cancer — 72
cases). In other sectors of economic activity, the num-
ber of occupational diseases reported ranged between
1 and 112 cases.

According to the categorization of work by the em-
ployer, most of the occupational diseases developed in
workers in the non-risk work category 1 and 2 — a to-
tal of 555, i.e. 45% of the diseases. In this category,
mainly skin diseases (108 cases), transmissible and
parasitic diseases (102 cases), and allergic diseases
of the lungs and upper respiratory tract (42 cases)
have developed, for which the possibility of the di-
sease cannot be predicted in advance because of the
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Tab. 8.3.3 Nemoci z povolani a ohroZeni nemoci z povolani podle kraje vzniku, 2014-2018
Tab. 8.3.3 Occupational diseases and threat of occupational disease by the region of origin, 2014-2018

2014 2015 2016 2017 2018
Kraj / Region Muzi Zeny Muzi Zeny Muzi Zeny Muzi Zeny Muzi Zeny
Males | Females | Males | Females| Males | Females | Males | Females| Males | Females
HI. mésto Praha 9 20 8 1 13 7 12 19 15 16
JihoCesky 54 54 56 43 50 58 77 38 30 45
Jihomoravsky 26 35 37 43 34 21 41 35 38 44
Karlovarsky 6 5 4 6 2 7 4 6 25 51
Kralovéhradecky 14 38 31 19 29 69 17 48 5 6
Liberecky 12 14 9 9 10 18 11 34 11 20
Moravskoslezsky 296 101 259 136 270 116 289 149 258 17
Olomoucky 43 47 23 38 43 61 51 94 87 61
Pardubicky 16 30 41 14 39 51 35 35 27 45
Plzerisky 52 47 54 64 64 64 51 72 44 104
StfedoCesky 77 38 51 18 36 23 25 27 60 26
Ustecky 37 100 23 21 29 81 12 35 23 55
Vysogina 1 3 14 1 15 19 10 8 10 13
Zlinsky 4 23 14 20 22 23 15 20 14 16
Zahranic¢i / Outland 25 4 13 0 18 1 7 1 16 0
Celkem / Total 691 559 639 453 678 619 657 621 663 619

onemocnéni predvidat, protoze se zde uplatiuje také
individualni vnimavost jednotlivych osob. Pii praci
zatazené zaméstnavatelem do rizikové kategorie 2R az
4 vzniklo celkem 538 (44 %) pripadu. U 129 (11 %)
ptipadti nebyla kategorizace prace zaméstnavatelem
dosud provedena nebo se prace nekategorizuje.

V roce 2018 bylo u 51 pracovnikd hlaSeno celkem
60 ptipadi ohrozeni nemoci z povolani. Nejvice pii-
padii ohrozeni nemoci z povolani bylo hlaseno z kraje
Olomouckého a Moravskoslezského (14, resp. 13, tj.
23 %, resp. 22 % ptipadi). Postizeni byli pfedevsim
pracovnici ,,vyroby motorovych vozidel, pfivést
anaveésa” (CZ NACE C29 celkem 10, tj. 17 % piipa-
dh) a pracovnici ,,vyroby elektrickych zatfizeni* (CZ
NACE C27 celkem 9, tj. 15 % ptipadit). Nejcastéji
bylo diagnostikovano ohrozeni nemoci z povolani po-
Skozenim perifernich nervit z dlouhodobé nadmérné
jednostranné zatéze koncetin (34, tj. 57 % piipadt)
a ohrozeni poskozenim perifernich nervli z vibraci
(16, tj. 27 % ptipadl). V ramci téchto dvou polozek
byl lehky syndrom karpélniho tunelu diagnostikovan
ve 49 piipadech.

Detailni rozbor profesionalnich onemocnéni hlase-
nych v Ceské republice v roce 2018 je k dispozici
na http://www.szu.cz/uploads/NRNP/aktual Hlase-
ni_NzP 2018.pdf.

individual sensitivity of individual persons. The work
assigned by the employer to the risk category (2R
to 4) resulted in a total of 538, i.e. 44% of cases. In
129 (11%) cases, categorization of work by the em-
ployer has not yet been carried out or the work is not
categorized.

In 2018, a total of 60 cases of occupational disease
were reported in 51 workers. Most cases of occupati-
onal disease were reported from the Olomouc and
Moravian-Silesian regions (14 and 13, i.e. 23% and
22%, respectively). Above all, the employees of “ma-
nufacture of motor vehicles, trailers and semi-trai-
lers” (CZ NACE C29 in total 10, i.e. 17% of cases)
and workers of “production of electrical equipment”
(CZ NACE C27 in total 9, i.e. 15% of cases) were af-
fected. The most frequently diagnosed was the threat
of occupational disease due to peripheral nerve da-
mage from long-term excessive unilateral load of the
limbs (34, i.e. 57% of cases) and the risk of peripheral
nerve damage from vibration (16, i.e. 27% of cases).
Within these two items, mild carpal tunnel syndrome
was diagnosed in 49 cases.

A detailed analysis of the professional diseases re-
ported in the Czech Republic in 2018 is available (in
Czech) at http://www.szu.cz/uploads/NRNP/aktual _
Hlaseni NzP_2018.pdf.
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Obr. 8.1 Zaméstnanci zarazeni v kategoriich rizikové prace v krajich, stav k 12. 6. 2019
Fig. 8.1 Employees registered in the risk work categories in regions, on June 12, 2019

Kraj / Region:

Moravskoslezsky
Stfedocesky
Ustecky kraj []  Zeny - kategorie 2R Women - category 2R
‘JihomoraVSky B Zeny - kategorie 3 Women - category 3
Olomoucky .
Praha B Zeny - kategorie 4 Women - category 4
Zlinsky 1 Muzi - kategorie 2R Men - category 2R
Plzerisky B Muzi - kategorie 3 Men - category 3
JihoCesky B Muzi - kategorie 4 Men - category 4
Kralovéhradecky
Vysocina
L Celkem v kategoriich rizikové prace 158 002 Zen a 367 815 muz(.
Pardubicky A total of 158,002 women and 367,815 men in the risk work categories.
Liberecky
Karlovarsky

0 20 40 60 80 160 120
Pocet [v tisicich]
Number [in thousands]

Zdroj: Informaéni systém kategorizace praci
Source: Information system of work categorization

Obr. 8.2  Vyvoj potu nové hlasenych profesionalnich onemocnéni v CR, 2000-2018
Fig. 8.2 Trend in professional diseases incidence in the Czech Republic, 2000-2018
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Zdroj: Narodni registr nemoci z povolani
Source: National Register of Occupational Diseases

70 SZU Praha, Ustiedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System



Zavéry
Conclusions

9. ZAVERY

Vysledky Systému monitorovani za rok 2018 piines-
ly nové udaje do casovych tad, ze kterych je moz-
né usuzovat na vyvoj zdravotni zdvaznosti expozice
cizorodym latkam ze slozek zivotniho prostiedi. Za
nejvyznamnéjsi povazujeme nasledujici zjisténi:

e Znecisténi ovzdusi dlouhodobé neklesad a stale
znamend zdravotni riziko pro obyvatele mést.
Kvalita ovzdusi je vyznamné ovliviiovana mete-
orologickymi podminkami, které se méni vlivem
klimatickych zmén. Sucho a mala frekvence sra-
zek se pravdépodobné podilely na zvyseni zne-
¢isténi ovzdusi mést suspendovanymi ¢asticemi
v roce 2018. Podle odhadu pfispély koncentra-
ce aerosolovych ¢astic v bézném ovzdusi sidel
ke zhruba péti a pal tisicim pred¢asnych umrti.
Kvalita ovzdusi se nezlepSuje ani ve méstech
Moravskoslezského kraje, kde je dlouhodobé
zjisStovana trvale vyss$i aroven znecisténi ovzdu-
$i ve vSech typech méstskych lokalit nez v ostat-
nich oblastech CR.

e Imisni limity stanovené z hlediska zdravotniho
pusobeni jsou v nejvyssi mife piekracovany pro
zastupce polycyklickych aromatickych uhlovo-
dikt benzo[a]pyren. Karcinogenni polycyklické
aromatické uhlovodiky také zplisobuji nejvetsi
prispévek ke zvyseni celozivotniho rizika vzni-
ku nadorového onemocnéni, ve znecisténych
oblastech o témér jeden piipad na deset tisic
obyvatel.

* Kvalita pitné vody z vefejnych vodovodi je
v Ceské republice dlouhodobé na dobré Grov-
ni. Nékteré predev§im malé vodovody mohou
nicméné byt problematické z hlediska vyssiho
obsahu kontaminantl, zejména pesticidl, arze-
nu, uranu, dusi¢nant a dalSich. Pravdépodob-
nost akutniho ¢i chronického poskozeni zdravi
pitim pitné vody je doposud nizka.

e V dtsledku roz$ifeni spektra monitorovanych
pesticidnich latek a jejich metaboliti v pitné
vodé spolu se zlepSenim laboratornich metod se
méni nahled na vyskyt pesticidnich latek v pitné
vodé. Pesticidni latky staly nejcastéjsim divo-
dem pro udéleni vyjimky vodovodu pro nadli-
mitni obsah Skodlivin v pitné vod¢; dosud byly

9. CONCLUSIONS

The Report of the Monitoring System for 2018 brings
the data into the time series from which it is possible to
evaluate the trends in the magnitude and health severity
of the environmental exposures of the Czech populati-
on. We consider the following as the most important:

» Air pollution in settlements has not been decrea-
sing in the long term and still poses a health risk to
urban residents. Air quality is significantly influen-
ced by meteorological conditions fluctuating due to
the climate change. Drought and low precipitation
frequency were likely to have contributed to the
increase in urban air pollution by suspended par-
ticulate matter in 2018. It was estimated that con-
centrations of particles in the common urban envi-
ronment have contributed to about five and a half
thousand premature deaths. Air quality is not im-
proving even in the towns of the Moravian-Silesian
Region, where a permanently higher level of air pol-
lution in all types of urban localities than in other
areas of the Czech Republic has been detected in the
long term.

» The limit values set from the point of view of he-
alth effects are exceeded to the greatest extent for
the representatives of polycyclic aromatic hydro-
carbons benzo[a]pyrene. Carcinogenic polycyclic
aromatic hydrocarbons also make the greatest
contribution to increasing the lifetime risk of can-
cer, in contaminated areas by nearly one case per
10,000 inhabitants.

» The quality of drinking water from the public wa-
ter systems is consistently good. However, some of
mainly the smaller waterworks can be problematic
in view of the higher content of contaminants, espe-
cially pesticides, arsenic, uranium, nitrates and
others. The probability of acute or chronic health
damage by drinking water is still low.

» As a result of extending the spectrum of monitored
pesticides and their metabolites in drinking water,
together with improvements in laboratory met-
hods, the opinion of the presence of pesticides in
drinking water have been changing. The pestici-
des became the most frequent reason for granting
an exception to the water supply due to contami-
nation above the limit; so far the main cause of
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hlavni pfi¢inou vyjimek dusi¢nany. Nejcastéji
byly ptekracovany limitni hodnoty pro ace-
tochlor ESA, alachlor ESA a acetochlor OA.

Z hlediska ekonomického i zdravotniho neni
feSenim budovat na vétSiné Upraven vod drahé
technologie na odstranéni pesticidnich latek.
Jednak se tim netfe$i kontaminace Zzivotniho
prostfedi, a také stavajici metody neodstraiu-
ji vS8echny pesticidni latky stejné Géinné nebo
maji nezadouci vedlejsi plisobeni. Je nutno za-
¢it ucinné regulovat pouzivani alespon téch nej-

vvvvvv

ské praxi.

Ptivod fady minerdlnich latek potravou je niz-
§1, neZ je doporucovano mezinarodnimi odbor-
nymi organizacemi, a to zvlasté u zen ve vSech
vekovych skupinach a také u starSich muzt nad
60 let. Nedostatecny piivod muze mit fadu zdra-
votnich dusledkt, které jsou obvykle popiso-
vany pro samostatné mikronutrienty, nikoli pro
kombinovanou malnutrici. Naopak nadmérny je
ptivod sodiku u muza jiz od 11 let véku. Velmi
pravdépodobné se tento stav negativné projevu-
je na zdravi populace.

V porovnani s pfedchozi periodou monitorin-
gu v roce 2015 byl biologickym monitoringem
zjistén vyssi pocet dospélych nedostate¢né zaso-
benych jodem, vyznamné zejména zen. Mozna
pfic¢ina mlze byt v rozvoji snah o dodrzovani za-
sad zdravé vyzivy a snizovani pfijmu (jodované)
soli, Castéji praveé u zen.

Ceska dospéla populace neni b&hem zimniho
a jarniho obdobi dostate¢né zdsobena vitaminem
D. Velka cast obyvatel (40 %) ma v tuto dobu
mirny az tézky deficit.

Pokud jde o ftalaty, nejvyssi je zatéz popula-
ce di(etyl)ftalatem (DEP), diisobutyl-ftalatem
(DiBP) a di-n-butyl ftalatem (DnBP), které jsou
obsazeny zejména ve vyrobcich osobni péce.
Z téchto latek se zatim pouze u DiBP podaftilo
prokazat reprodukéni toxicitu. Relativné nizka
zatéz doposud nejvyznamnéj$im ftaldtem s re-
produkéni toxicitou — di(2-ethylhexyl) ftalatem
(DEHP) — potvrzuje snahy o jeho redukei v pou-
zivani a nahrazovani jinymi latkami.

the exemptions was nitrates. Most frequently the
limit values for acetochlor ESA, alachlor ESA and
acetochlor OA were exceeded.

From the economic as well as health point of view, it
is not a solution to introduce costly technologies for
removing pesticides at most water treatment plants.
On the one hand, this does not address environmen-
tal contamination, and also the existing methods do
not remove all pesticides equally efficiently or have
undesirable side-effects. Effective regulation of the
use of at least the most problematic pesticides in
agricultural practice is needed.

Dietary intake of a number of essential minerals is
lower than recommended by international organi-
zations, especially for women of all ages and also
for older men over 60 years of age. Insufficient inta-
ke can have a number of health consequences, which
are usually described for single micronutrients, not
for combined malnutrition. On the other hand, sodi-
um intake in men has been excessive since the age
of 11. This condition is very likely to have a negative
impact on the health of the population.

Compared to the previous monitoring period in 2015
a higher number of adults with insufficient iodine
supply, mainly women, was found by human biomo-
nitoring. The possible cause may be in the elevating
of efforts to comply with the principles of healthy nu-
trition and therefore reduction of (iodized) salt intake

The Czech adult population is not sufficiently sup-
plied with vitamin D during the winter and spring
seasons. A large part of the population (40%) has
a mild to severe deficit at this time.

For phthalates, the highest burden of the populati-
on is by di(ethyl)phthalate (DEP), diisobutyl ph-
thalate (DiBP) and di-n-butyl phthalate (DnBP),
which are mainly found in personal care products.
Of these substances, only DiBP has been evidenced
to have reproductive toxicity so far. The relatively
low burden of still the most important phthalate with
reproductive toxicity — di (2-ethylhexyl) phthalate
(DEHP) — confirms the efforts to reduce it in use and
replace by other substances.

Other hormone-disrupting substances are common-
ly found in the population, such as perfluorinated
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* V organismu populace se bézné nachazeji dal-

§i latky narusujici hormonalni systém, napiiklad
v roce 2018 sledované perfluorované slouceni-
ny Siroce pouzivané zejména k Upravé povrchi.
U vSech osob byla nalezena kvantifikovatelna
mnozstvi kyseliny perfluoroktanové (PFOA)
a perfluorooktansulfonatu (PFOS), coz jsou latky
zafazené v pfiloze A Stockholmské imluvy a ur-
¢ené pro svou zdravotni nebezpecnost k elimina-
ci z pouzivani. Téméf u vSech osob byla zjisténa
kvantifikovatelnd mnozstvi i dalSich latek: kyse-
liny perfluorononanové (PFNA), perfluoro-n-de-
kanové (PFDA), perfluoroundekanové (PFUdA)
a perfluorohexansulfonatu, (PFHxS). V porovnani
s minulym rokem monitorovani 2015 byl v orga-
nismu populace v roce 2018 nalezen vys$si obsah
téchto latek, avsak s hodnocenim trendu je tieba
pockat na dal$i monitorovaci obdobi.

alkylated substances monitored in 2018, widely used
in surface treatment. Quantifiable amounts of per-
Sfluorooctanoic acid (PFOA) and perfluorooctane
sulfonate (PFOS), which are listed in Annex A of the
Stockholm Convention and intended for their health
hazards to be eliminated from use, were found in all
persons. Almost all persons have quantified amounts
of the other PFAS: perfluorononanoic acid (PFNA),
perfluoro-n-decanoic acid (PFDA), perfluorounde-
canoic acid (PFUdA) and perfluorohexanesulfonate
(PFHxS). Compared to the previous year of monito-
ring 2015, a higher content of these substances was
found in the organism of the population in 2018, but
the trend evaluation should wait for the next moni-
toring period.
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