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Uvod
Introduction

1. UvoD

Systém monitorovani zdravotniho stavu obyvatel-
stva Ceské republiky ve vztahu k Zivotnimu
prostiedi (ddle Systém monitorovani) je koordi-
novanym systémem sbéru udaji o kvalité slo-
Zek zivotniho prostfedi, které predstavuji pfimé
cesty expozice Clovéka zdravi skodlivym fakto-
rim, a hodnoceni jejich vlivu na zdravotni stav
ceské populace. Cilem je vytvofit validni infor-
mace pro rozhodovani statni spravy a samospravy
v oblasti politiky verejného zdravi, a v ramci fizeni
a kontroly zdravotnich rizik. Systém monito-
rovani je realizovan od roku 1994, rok 2015 je
tak dvacatym druhym rokem pravidelnych aktivit.
Takova Casova fada umoziuje hodnoceni trendi
ve vyvoji dlouhodobé sledovanych ukazatelti kva-
lity Zivotniho prostiedi i zdravotniho stavu oby-
vatel. Probihd podle technickych, organiza¢nich
a ekonomickych moznosti tak, aby jeho vystupy
byly reprezentativni pro uroveii statu, v pfipadech,
kde je to moZné i krajli nebo sidel.

Systém monitorovani byl v roce 2015 realizovan
v sedmi subsystémech:

 zdravotni dasledky a rizika znecisténi ovzdusi
(subsystém I),

e zdravotni dasledky a rizika zneciSténi pitné
a rekreacni vody (subsystém II),

e zdravotni dusledky a rusivé ucinky hluku (sub-
systém III),

e zdravotni disledky zatéze lidského organismu
cizorodymi latkami z potravinovych fetézct,
dietarni expozice (subsystém 1V),

* biologicky monitoring (subsystém V),

* zdravotni stav obyvatel (subsystém VI),

* zdravotni rizika pracovnich podminek a jejich
dasledky (subsystém VII).

Systém monitorovani je realizovan na zakladg
Usneseni vlady Ceské republiky &. 369/1991, je
obsazen v zdkoné o ochrané verejného zdravi
¢. 258/2000 Sb. v platném znéni, a je jednou
z priorit Ak¢niho planu zdravi a Zivotniho pro-
sttedi Ceské republiky, ktery byl schvélen Usnese-
nim vlady ¢. 810/1998. Vysledky slouZi jako srov-
navaci udaje o tirovni zneciSténi ,,béZného pozadi®,
prumérného pfivodu kontaminantd z ovzdusi, pitné
vody ¢i potravin, pri feSeni lokdlnich problémii,
pfi posuzovani zdravotnich dopadd pldnovanych

1. INTRODUCTION

The Environmental Health Monitoring System
(Monitoring System) is a comprehensive system of
data collection on the quality of environmental
components that constitute a direct route of human
exposure to contaminants, and the assessment of
effects on population health in the Czech Republic.
The aim of the Monitoring System is to provide
high quality background data for decision making
in the fields of public health protection, health risk
management and control. The system has been
run routinely since 1994, so the year 2015 was
the twenty-second year of the monitoring activities
allowing evaluation of the environmental and
health indicators trends. It has been taking into
account technical, organizational and economic
conditions so that its outputs are representing
the state level, in cases where this is possible
also regions.

In 2015, the Monitoring System involved seven
subsystems as follows:

* Health risks of air pollution (Subsystem I);

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

o Community noise and health (Subsystem II1);

o Contaminants in food chains and their impact on
human health, dietary exposure (Subsystem IV);

* Human biomonitoring (Subsystem V);

* Health status of the population (Subsystem VI);

* Occupational health hazards and their con-
sequences (Subsystem VII).

The Monitoring System was set out by the Govern-
ment Resolution from 1991; it is incorporated in
the Act on public health protection. The System
represents one of the priorities of the National
Environmental Health Action Plan in the Czech
Republic approved in the Government Resolution
from 1998. The results have also been used as
comparative data on “common background envi-
ronment” pollutant levels as well as average con-
taminant intakes from air, drinking water or foods
in solving local problems, in health impact assess-
ment or municipality health plans development.
The reference levels of chemicals from human
biomonitoring or prevalence/incidence data on

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



Souhrnna zprava za rok 2015
Summary Report, 2015

aktivit nebo pfi vytvafeni zdravotnich plani mést.
K tomu mohou pfispét také referencni hodnoty
obsahu chemickych latek v biologickém materidlu
Ceské populace anebo udaje o prevalenci ¢i in-
cidenci s prostfedim souvisejicich onemocnéni,
jako jsou alergie nebo onemocnéni dychacich cest.
Ukolem systému monitorovani je téZ vytvafet
Casové fady indikatorti, které dokumentuji tspés-
nost ¢i nedostatky v plnéni programd ochrany
vetejného zdravi a Zivotniho prostfedi. Poskytuje
rovnéZ informace o napliiovani Strategického
ramce udrZitelného rozvoje Ceské republiky, pii-
jatého vladnim usnesenim v roce 2010, jehoZz jed-
nim z cilt je sniZovat zdravotni rizika souvisejici
s negativnimi faktory Zivotniho prostfedi a s bez-
pecnosti potravin.

Systém monitorovani je zapojen do celoevrop-
skych informacnich siti a databazi, a jeho Cinnosti
se staly sou¢asti plnéni mezinarodnich dmluv nebo
pozadavkl Evropské komise. Projekty monito-
ringu se aktivné zapojuji do snah o tcelnou har-
monizaci monitorovacich ¢innosti v Evropé, jakoz
i do dalSich mezinarodnich projekta.

Zabezpeceni a fizeni jakosti (QA/QC) prace analy-
tickych laboratofi, které analyzuji vzorky sbirané
v ramci Systému monitorovani, je soucasti pro-
graml prace samotnych laboratofi za podpory
organizaci, kterym pfislusi. Jednd se o laboratofe
zdravotnich ustavi, jinych instituci ¢i laboratofe
soukromé. Hlavnimi ¢astmi systému zabezpeceni
jakosti analyz u laboratofi v Systému monitorovani
zUstavaji prvky procesu akreditace ¢i autorizace.
VétSina spolupracujicich laboratofi ma akredito-
vané metody podle CSN EN ISO/ICE 17025.

Podrobné vysledky monitorovani z jednotlivych
subsystémi jsou uvedeny v odbornych zpravach,
které jsou spolu se Souhrnnou zpravou a dalSimi
informacemi o Systému monitorovani uvedeny
na internetové adrese Stitniho zdravotniho ustavu
www.szu.cz/publikace/monitoring-zdravi-a-
zivotniho-prostredi.

environmental health related diseases (e.g. aller-
gies, respiratory diseases) can also contribute.
Further task of the Monitoring System is develop-
ment of indicator time series documenting progress
of public health programs. It will also provide
information on performing the Strategic Frame-
work for Sustainable Development which was
adopted by the Government Resolution in 2010;
one of its objectives is reducing the health risks
associated with negative environmental factors
and food safety.

Monitoring System joined the European infor-
mation networks and databases, and its activities
have become a part of international conventions
implementation or fulfilling the EC requirements.
Monitoring projects have been actively involved
in efforts for effective harmonization of the moni-
toring activities in Europe as well as in other
international projects.

Quality assurance and control (QA/QC) in the
analytical laboratories participating in the Moni-
toring System have been included in the activi-
ties of the laboratories under assistance of the
relevant institutions — the regional public health
institutes, other organizations and private labs.
The QA system for analyses in the Monitoring
System laboratories is based on the accredita-
tion 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 subsystem’s Technical Reports (in Czech) that
are available at the websites of the National
Institute of Public Health www.szu.cz/publikace/
monitoring-zdravi-a-zivotniho-prostredi, and this
Summary Report www.szu.cz/topics/environmental-
health/environmental-health-monitoring.

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



Zdravotni disledky a rizika znecisténi ovzdusi
Health risks of air pollution

2. ZDRAVOTNI DUSLEDKY
A RIZIKA ZNECISTENI OVZDUSI

Subsystém I zahrnuje sledovani vybranych uka-
zatelli kvality venkovniho a vnitiniho ovzdusi.
Vysledky méteni koncentraci znecistujicich latek
ve venkovnim ovzdu$i jsou ziskdvéany ze sité
21 méficich stanic, které provozuji zdravotni dstavy
(CSMON) v monitorovanych méstech a z méficich
stanic spravovanych Ceskym hydrometeorologic-
kym udstavem (CHMU), jejichZ umisténi a rozsah
méfenych latek vyhovuje poZadavkim Systému
monitorovani. Ze sit¢ AIM provozované CHMU
byla v roce 2015 do zpracovani zahrnuta data
o zdkladnich Skodlivinich, té¢Zkych kovech, poly-
cyklickych aromatickych uhlovodicich a téka-
vych organickych latkadch ze 74 méstskych stanic;
celkem systém pokryva 66 sidel a 8 prazskych
¢asti. Pro srovnani jsou do vyhodnoceni zahrnuty
i udaje o drovni venkovského pozadi ziskané v ramci
prislusnych méficich programil na dvou stanicich
EMEP provozovanych CHMU (Co-operative pro-
gramme for the monitoring and evaluation of the
long range transmission of air pollutants in Europe)
v Koseticich a na Bilém KfiZi, dale z pozadovych
stanic regionalniho vyznamu (Jesenik, Svratouch,
Kucharovice a Rudolice v Horach) a z dopravné
extrémné zatizenych stanic (,traffic hot spot®)
v Praze, Brné&, Usti nad Labem a v Ostravé.

2.1 Znecisténi ovzdusi meést

V méstech a v méstskych aglomeracich jsou
dlouhodobé hlavnimi zdroji znecisténi ovzdusi do-
prava a procesy s ni spojené (primarni spalovaci a
nespalovaci emise — resuspenze, otéry, koroze atd.)
a emise z malych zdroji. Doprava je majoritnim
zdrojem oxidd dusiku, hrubych aerosolovych ¢astic
frakci PM1o a PM; 5, jemnych Castic (PM; o a dal-
Sich frakci ultra-jemnych ¢astic), chromu a niklu,
olova (resuspenze), t€kavych organickych latek —
VOC (zaZehové motory), polycyklickych aroma-
tickych uhlovodikii — PAU (vznétové motory) a
ve svém souctu velmi vyznamné emise skleniko-
vych plynii oxidu uhelnatého a oxidu uhlicitého
(cca 107 az 10° g CO4/1 km/vozidlo). Malé/lokalng
vyznamné energetické zdroje spalovéani plynnych
a pevnych fosilnich paliv pak jsou/mohou byt ne-
zanedbatelnym zdrojem oxidi dusiku, oxidu uhel-
natého, PAU a samoziejmé aerosolovych ¢&astic.

2. HEALTH RISKS OF AIR
POLLUTION

Subsystem I includes the monitoring of selected
quality indicators of outdoor and indoor air quality.
Concentrations of airborne pollutants have been
obtained from a network of 21 measuring stations
operated by health institutes (CSMON) in the
monitored cities, and from measuring stations
supervised by the Czech Hydrometeorological
Institute (CHMI). The sites of these stations and
the spectrum of measured substances fulfil the
requirements of the monitoring system. In 2015,
data on basic pollutants, heavy metals, PAHs, and
VOC:s from 74 urban measuring stations from the
Automated Immission Monitoring (AIM) network
operated by CHMI; a total of 66 municipalities
and 8 Prague districts were covered by the Moni-
toring System. For comparison, the evaluation
included also data on rural background levels
acquired from measurement programmes at two
EMEP stations (Co-operative programme for
the monitoring and evaluation of the long-range
transboundary air pollution in Europe) operated
by CHMI in Kosetice and Bily KriZ, data from
three background stations with regional significance
in Jesenik, Svratouch, and Rudolice v Hordch as
well as data from traffic ‘hot-spots’ in Prague,
Brno, Usti nad Labem, and Ostrava.

2.1 Urban airborne pollution

In towns and urban agglomerations, the major
long-term sources of airborne pollution are traffic
and its associated processes (primary combustion
and non-combustion emissions — re-suspension,
abrasion, corrosion, etc.) and emissions from small
sources. Traffic is a major source of nitrogen oxide,
aerosol PM 9, PM; s, and fine particulate matter
(PM ¢ and other fractions of ultrafine particles),
chrome, nickel, lead (resuspended), volatile organic
compounds — VOCs (petrol engines), polycyclic
aromatic hydrocarbons — PAHs (diesel engines)
and, of high importance when considered as a sum,
greenhouse gases carbon monoxide and carbon
dioxide (approx. ]02—]03g Cco¥/1 km/vehicle).
Small/locally significant sources of solid and liquid
fossil fuel combustion are or may be non-negligible
sources of nitrogen oxide, carbon monoxide, PAHs
and particulate matter. A separate issue is pre-

SZU Praha, Ustiedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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Samostatnou kapitolu predstavuje okoli velkych
pramyslovych a energetickych zdrojii nebo oblasti
vyznamné zatiZzené dalkovym prenosem, kam patii
ostravsko-karvinskd a severoceskd aglomerace.
Je tfeba zminit i problém sekundérnich Skodlivin
véetné ozonu vznikajiciho v ovzdusi z emitova-
nych prekursord (VOC).

Tato fakta koresponduji s trovni ¢erpani imisnich
limith primérnych ro¢nich koncentraci skodlivin
v zékladnich typech méstskych lokalit (pozadova,
dopravni a primyslovd). Zatimco na republikovych
pozadovych stanicich jsou imisni limity ¢erpany
do 50 %, ve méstech a v primyslovych lokalitich
dochdzi v pfipadé suspendovanych castic PMy,
PM, 5, benzo[a]pyrenu a oxidu dusicitého indiko-
vana k jejich prekracovani.

Udaje o hmotnostnich koncentracich jsou k dispo-
zici zejména pro zakladni méfené latky, kterymi
jsou aerosolové castice frakce PMjq a oxid du-
si¢ity NO,. Podle osazeni zahrnutych méficich
stanic jsou doplnény daty o dalSich polutantech.
Pocet méficich stanic, jejichz udaje byly vyuZity
k hodnoceni potencialni expozice obyvatel a zdra-
votnich dopadd, uvadi pro jednotlivé Skodliviny
tab. 2.1.1. VyuZitelnost dat ze sité provozované
zdravotnim dstavem se sidlem v Usti nad Labem
a sitt CHMU ovlivnila probihajici rekonstrukce
siti a postupny utlum méfeni tékavych organic-
kych latek, zejména benzenu.

Kvalita ovzdusi je hodnocena ve dvou trovnich.
Prvni je zaméfena na hodnoceni koncentraci skod-
livin ve vztahu k ro¢nim imisnim limitam (IL)
stanovenym piilohou €. 1 zdkona o ochrané ovzdusi

sented by the environs of large-scale industrial and
power sources or areas loaded by significant
long-distance pollution transport such as the
Ostrava-Karvind and northern Bohemia agglo-
meration. The issue remains also the load from
secondary pollutants including ozone from emitted
precursors (VOCs).

These data correspond to the extent of complying
with the limits of the mean annual concentrations
in basic urban types of locality (background, traffic
and industrial). While on the background stations
the average concentrations draw the limit value
by more than 50% only for suspended particles
PM> s, double and multiple is the urban air pollu-
tion in case of suspended particles PM ;o and PM, s,
benzo[a]pyrene and nitrogen dioxide.

Data on mass concentration are available namely
for basic substances which are aerosol PMjy 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 expo-
sure and health impacts is shown for individual
pollutants in Tab. 2.1.1. Usefulness of the data
network operated by the Health Institute in Usti
nad Labem and Czech Hydrometeorological net-
works was influenced by the ongoing reconstruc-
tion projects and reducing the measurement of
volatile organic compounds, especially benzene.

Air quality is processed on two levels. The first
level is aimed at the evaluation as related to the
annual limits (AL) as stipulated in Annex no. 1
of Act no. 201/2012 Coll. on air protection, and

Tab. 2.1.1 Pocet méricich stanic zahrnutych do zpracovani, 2015
Tab. 2.1.1 The number of measuring stations included in the assessment, 2015

Skodlivina Pocet stanic Skodlivina Pocet stanic
Pollutant No. of stations Pollutant No. of stations
PMio 99 NO 69
PMa 5 42 NOx 71
NO2 71 CcO 19
PAU* / PAHs 36 O3 43
VOC* (benzen, toluen) 8** SO, 41
VOCs (benzene, toluene)
Kovy ve frakci PM1g 50
Metals in PMyo (As, Cr, Cd, Mn, Ni, Pb)

* polycyklické aromatické uhlovodiky / polycyclic aromatic hydrocarbons

* tékavé organické latky / volatile organic compounds

** pouze 5 stanic méfilo cely rok 2015 / five stations only have measured throughout the year 2015

8
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Tab. 2.1.2 Kategorie (typy) méstskych méricich stanic podle charakteru zatéze
Tab. 2.1.2 Categories (types) of urban measurement stations by the pattern of emission sources

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 Méstskéa obytna bez lokalnich zdroju, CZT a REZZO I, dalkové vytapéni
(komer¢ni, 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 Méstskéa 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 Méstskéa 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 Méstskéa 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$Sim vyznamem vlivu technologii nez dopravy (do 10 tis. vozidel/24 hod.)
Urban industrial with significant effect of industry, traffic up to 10 thous. vehicles/24h
9 Méstska pramyslova s vy$Sim vyznamem vlivu dopravy nez technologii (1025 tis. vozidel/24 hod.)
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 zemédélska — vliv zemédeélského zdroje — obdélavana zemédélska pida
Rural agricultural — impact of agricultural source — cultivated grounds

13 Venkovska priimyslova — prevazuijici vliv pramyslu nad dopravou
Rural industrial — influence of industry outweigh the effect of traffic

14 Venkovska primyslova s dopravni zatézi — pfevazuijici vliv dopravy nad vlivem primyslu
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 urovni 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: / Notes:

1. U prdmyslové zény se zde primarné nehodnoti typ priimyslu. A to pfesto, Ze z hlediska znecisténi ovzdusi ma v radé pripadl
podstatnéjsi roli typ primyslu nez doprava — pfikladem technologii s riznym vlivem mohou byt metalurgické procesy,
lehké montazni haly, lakovny, pivovar (bez vlastniho zdroje tepla), vyznam ma také ,vyska komin0“, fugitivni emise atd.
In industrial zones the type of industry is not evaluated. However, in many cases the type of industry plays a more important
role than traffic — metallurgical, assembly shops, painting halls, breweries (without separate heat source); important is also
chimney heights, fugitive emissions, etc.

2. U kategorii definovanych uéelem vyuZziti je kladen ddraz vzdy na majoritni zdroje znegisténi ovzdusi (tj. vzdy jeden ze tfi —
doprava, primysl, vytapéni).
In categories defined by function the emphasis is always on the major source of airborne pollution (i.e. one of three options —
traffic, industry or heating).

3. Termin ,Venkovska zéna“ je vymezen/vyhrazen pro sidla do 2 tis. obyvatel a extravilany vSech sidel.
A rural zone is defined by habitats of up to 2,000 inhabitants.

4. Pfifazeni do kategorii se bere v ivahu dlouhodobd zatéz lokality.
Long-term load is taken into account for classification in various categories.

SZU Praha, Ustfedi Systému monitorovani 9
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¢. 201/2012 Sb. a k referen¢nim koncentracim
(RfK) stanovenym SZU'. Ve druhé drovni je kva-
lita ovzdu§i hodnocena v definovanych typech
(kategoriich) méstskych (a dalSich) lokalit. Krité-
riem pro zarazeni lokality méfici stanice do pfi-
slu$né kategorie je intenzita okolni dopravy, podil
jednotlivych typl zdroji vytipéni a pripadné za-
téZ vyznamnym prumyslovym zdrojem. Rozdé-
leni typt lokalit podle téchto kritérii je uvedeno
v tab. 2.1.2. Kvalita ovzdusi je v jednotlivych ty-
pech lokalit hodnocena pro zdravotné nejvyznam-
néjsi Skodliviny NO,, PM;o, As, Cd, Ni, Pb,
benzen a BaP. Kromé toho byl zpracovan odhad
zatéze méstského bézného prostfedi (tzv. mést-
ského ,,pozadi®, tj. bez extrémné vysokého zati-
Zeni dopravou a pramyslem). Tento odhad vychazi
z pramérné ro¢ni koncentrace ziskané z udaji mést-
skych méficich stanic zafazenych do kategorii 2
a7z 5. Do tohoto odhadu nebyly zahrnuty udaje
méstskych stanic v Moravskoslezském kraji, které
jsou hodnoceny samostatng, vzhledem k plo$né
vyS$Si zaté€Zi ve srovnani se stanicemi stejné kate-
gorie v ostatnich regionech republiky.

2.1.1 Zakladni mérené latky

Ve srovnéni s predchozim rokem se droven zne-
¢isténi venkovniho ovzdusi v roce 2015 ve vétSiné
sledovanych parametri mirn€ zlepsila, naméfené
hodnoty ale nevybocuji z dlouhodobého trendu.
Kvalita ovzdu$i v monitorovanych sidlech je vy-
znamné ovlivilovana meteorologickymi podmin-
kami, které lze charakterizovat vys§i Cetnosti
extremit pocasi zahrnujicich dlouhodobéjsi sucha
obdobi vysokych teplot, kratkd obdobi intenziv-
nich srazek; pokraCuje trend sniZeni poctu zimnich
inverznich situaci. Shodné s roky 2012 az 2014
byly zimni mésice v roce 2015 teplotné nadpri-
mérné. Dominantnim a v podstaté plo$né ptisobi-
cim zdrojem zneciSténi ovzdusi mést a méstskych
aglomeraci zlstavaji spalovaci a nespalovaci emise
z dopravy. Dalsi spolupiisobici zdroje (vyroba
energie, doméci vytapéni, primysl) maji vice lokalni
az regionélni vyznam. Piikladem je extenzivné
pramyslem zatiZend oblast Moravskoslezského
kraje (MSK), kde maji zdsadni vyznam emise
z velkych primyslovych zdroji a dalkovy transport
Skodlivin, kterd dlouhodobé vykazuje zvySené

to the reference concentrations (RfK )]. The second
level targets the air quality assessment in defined
types (categories) of urban areas. The assessment
criterion included not only the intensity of sur-
rounding traffic, but also the relative proportions
of different types of heating systems and possible
burden from significant industrial source. Distri-
bution 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 relevant pollutants NO,, PM;q, As, Cd, Ni,
Pb, benzene and BaP. In addition, the estimate of
the burden of the common urban environment
(ie. the urban “background”, without an extremely
heavy transport and industry) was performed. This
estimate is based on average annual concentration
data obtained from urban monitoring stations in
categories 2-5. The data of similar urban stations
in the Moravian-Silesian region 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 Primary measured substances

In comparison with the previous year, the level of
air pollution in 2015 improved slightly in most
of the monitored parameters; nevertheless the
measured values do not deviate from the long-term
trend. Ambient air quality in the residential areas
under monitoring is to a great degree influenced by
meteorological conditions. They can be characte-
rised by a higher rate of extreme and rapid weather
changes including more long-term periods of dry
weather with high temperatures, short periods of
intense precipitation;, compared to 2012, trend
of reducing the number of winter inversions has
been continuing. Pursuant to the heating seasons
2012-2014 the winter 2015 can be considered as
very mild. Airborne pollution in cities and urban
agglomerations is primarily caused by traffic as
a major and effectively non-point source. Other
sources (heating plants, domestic heating and
industry) have a more local significance. Exten-
sively burdened by industry Moravian-Silesian
Region (MSR), where crucial emissions stem
from large industrial sources and the long-range
pollution transport, has been showing increased

' Aktualni zmocnéni je obsazeno v § 27 odst. 5 zakona
€. 201/2012 Sb.

T Actual authorization is set in Act No. 201/2012 Coll.,
Para. 27.
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hodnoty Skodlivin ve venkovnim ovzdusi a patii
sem i oblasti s vys$$i koncentraci malych zdroji
na pevna paliva. To potvrzuji ro¢ni imisni charak-
teristiky oxidu dusicitého, suspendovanych ¢astic
frakce PMjp a PM, s a benzo[a]pyrenu, které
nejenom v méstskych dopravné exponovanych
lokalitach, ale i v praimyslem zatiZenych oblastech
MSK piekracuji jak doporuc¢ené hodnoty Svétové
zdravotnické organizace (WHO), tak i imisni li-
mity. Naproti tomu méfené hodnoty oxidu uhel-
natého a oxidu sifi¢itého na stanicich ve méstech
jen vyjimeéné piekrocily 5 % hodnoty kratko-
dobych imisnich limiti; nevyznamné zvySené
koncentrace oxidu sifi¢itého lze pozorovat na
nékterych stanicich v Moravskoslezském kraji.
S vyssi Cetnosti slunnych az tropickych dnil na-
risti pocet dnil a oblasti se zvySenymi koncentra-
cemi pfizemniho ozénu.

Rocni aritmetické priméry oxidu dusicitého na
pozadovych stanicich EMEP neprekrocily 8 pg/m3 ,
ve meéstech se v zavislosti na intenzité¢ okolni
dopravy pohybovaly v rozsahu od 14 pg/m3 v do-
pravné nevyznamné zatizenych méstskych/pred-
méstskych lokalitach, mezi 20 az 30 pg/m3 u stfedné
zatiZzenych stanic az k 47 pg/m3 ro¢niho priméru
v dopravné silné zatiZenych lokalitach. Nejvyssi
hodnoty jsou méfeny na dopravnich ,hot spot*
stanicich (Praha, Ostrava, Brno a Usti nad Labem),
kde se ro¢ni stfedni koncentrace pohybovaly mezi
30 az 50 pg/m’> (> 125 % imisniho limitu 40 pg/m?).
V méstech se na vysledném znecisténi oxidem
dusicitym kromé dopravy podili vyroba energie,
doméci topenisté a zejména v ostravsko-karvinské
oblasti i velké primyslové zdroje. Situace se dlouho-
dobé neméni.

Zvysena dlouhodoba expozice suspendovanym
c¢asticim frakce PMy( ve méstech ma plosny cha-
rakter a 1ze odhadovat, Ze 35 % z cca 4 miliénu
obyvatel sidel zahrnutych do zpracovani Zije
v méstech, kde je nejméné na jedné méfici stanici
naplnéno alesponi jedno ze dvou kritérii prekroceni
imisniho limitu. Vice neZz 35 pfekrocCeni kratko-
dobého 24hod. imisniho limitu (50 pg/m3/24 hodin)
bylo v roce 2015 zjiSténo na 23 stanicich (27 % mé-
ficich stanic z celkového poctu 85 hodnocenych),
ro¢ni imisni limit (40 pg/m3/rok) byl ptekrocen
na 3 méficich stanicich, a to ve Zlin€, v Ostravé
a na stanici Véinovice v Moravskoslezském kraji,
kde byla zaznamenana nejvyssi méstskd hodnota

(vl

ro¢niho aritmetického priméru (41,7 ug/m3). Vyssi

measured values of air pollutants. This is con-
firmed by annual air pollution characteristics of
nitrogen dioxide, PM 9, PM5 5 and benzo[a]pyrene,
which not only in urban locations with heavy
traffic, but also in industry burdened 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 5%
of the short-term air pollution limits; insignifi-
cantly increased concentrations of sulphur dioxide
can be observed at some stations in the MSR.
Together with a higher frequency of sunny days
with temperatures above 30 °C, the number of days
and areas with elevated concentrations of ground-
level ozone has been gradually rising.

Annual arithmetic means of nitrogen dioxide did
not exceed 8 ,ug/m3 at EMEP background stations;
the mean annual value in cities, depending on the
intensity of local traffic, ranged from 14 ,ug/m3
in by pollution not significantly burdened areas,
over 20-30 ,ug/m3 in medium load areas and up
to an annual mean of 47 yg/m3 in areas heavily
burdened by traffic. The highest values have been
recorded in ‘hot-spots’ (in Prague, Ostrava, Brno
and Usti nad Labem) where mean annual values
may exceed 50 ,ug/m3 (> 125% of the annual limit
of 40 ,ug/mj). Final nitrogen dioxide pollution in
urban areas is associated with traffic, heating plants,
domestic heating and namely in the Ostrava-Kar-
vind area also large industrial sources. The situa-
tion remains stable on a long-term basis.

Exposure to elevated values of PM gy suspended
aerosol fractions in cities is of a non-point character
and an estimated 35% of the four million inhabi-
tants of the residential areas under study live in
locations where at least one of the criteria of
exceeded limits is confirmed. In 2015, over 35 cases
of exceedance of the short-term 24h emission limit
(50 yg/m3/24h ) were detected at 23 stations (27% of
measuring stations from a total of 85 evaluations).
The annual limit (40 ,ug/m3/yr. ) was exceeded at
three stations, namely in Zlin, Ostrava and Vérrio-
vice in Moravian-Silesian Region, where the highest
urban value of the annual arithmetical mean was
recorded (41.7 ,ug/mj). Increased burden with
PM o aerosol fractions in the MSR Region is
highlighted by a difference of roughly 10 ,ug/m3

SZU Praha, Ustiedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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z4atéz Casticemi frakce PM o v MSK doklad4 rozdil
cca 10 pg/m3 mezi odhadovanou ro¢ni primér-
nou koncentraci pro meéstské pozadi v Morav-
skoslezském kraji 33,3 pg/mS/rok a koncentraci
23,7 pg/m3/rok pro ostatni sidla CR.

V jednotlivych typech méstskych lokalit, v za-
vislosti na intenzité okolni dopravy, se rocni stfedni
hodnota PM pohybovala:

* na urovni 22 pg/m3 (29 pg/m3 v MSK) v dopra-
vou pfimo nezatiZzenych méstskych lokalitdch
(kategorie 2 a 3);

* vrozsahu 21 az 26 pg/m3 (az 39 pg/m3 v MSK)
rocniho priméru v dopravné exponovanych
mistech (kategorie 4 azZ 6)

e a7 po 20 az 30 pg/m> (az 36 pg/m® v MSK)
ro¢niho priméru v primyslem silné exponova-
nych lokalitach (kategorie 8 az 10).

Z tohoto srovnani je zfejma zavislost méfenych
hodnot PM jak na intenzité dopravy, kdy se emise
z liniového zdroje/zdroji pricitaji k méstskému
pozadi, tak na vlivu lokalnich malych zdroji —
topenist. V ostravsko-karvinské aglomeraci je
obvykld kombinace zdroji (doprava a lokéalné
pusobici zdroje) doplnéna o vliv vyznamnych pra-
myslovych zdrojii a nezanedbatelny vyznam zde
ma i dilkovy transport. Nasvédcuje tomu stfedni
ro¢ni hodnota na drovni 45 az 50 pg/m3/r0k dlou-
hodobé méfena na venkovské stanici Véffiovice
lezici na spojnici ostravské aglomerace a polského
primyslem zatizeného prihrani¢i v Jastifebsko-
Rybnické oblasti (viz obr. 2.1).

Dlouhodobé pozorovany vyvoj sniZovani méfe-
nych hodnot v nékterych zatiZenych oblastech je
Casto vyrovnavan pozvolnym zhorSovanim situace
v dosud mélo zatiZenych lokalitich. V roce 2015
byla stfedni hodnota PM;q 20 pg/m3/r0k, doporu-
¢ené jako mezni Svétovou zdravotnickou organi-
zaci WHO, piekrocena na 70 z 85 (82 %) hodno-
cenych méficich stanic. Neklesajici trend vyvoje
zatéZe prostifedi aerosolovymi Casticemi frakce
PM;q v sidlech v poslednich 10 letech ukazuje
obr. 2.3. Na republikovych a regionalnich emisné
pfimo nezatiZenych pozadovych stanicich CHMU
(Kosetice, Rudolice v Horach a Jesenik) se ro¢ni
aritmeticky pramér pohyboval v rozmezi 13 az
18 pg/mS/rok. Rozd€leni Cetnosti méstskych méfi-
cich stanic podle po¢tu dnd s nadlimitnimi den-
nimi koncentracemi PM je uvedeno na obr. 2.2.

of the annual mean between estimates of average
annual values for common urban environment
33.3 ,ug/m3/year in MSR and 23.7 ,ug/m3 in other
areas in the Czech Republic.

In individual types of urban areas, depending
on the intensity of local traffic, the PM;y mean
annual value ranged:

* on the level about 22 ,ug/m3 (29 ,ug/m3 in MSR)
in localities with not direct traffic load (cate-
gories 2 and 3);

e between 21 and 26 yg/m3 (39 ,ug/m3 in MSR)
of the annual mean in heavily traffic areas
(categories 4 and 6);

* up to 20-30 ,ug/m3 (36 ,ug/m3 in MSR) of the
annual mean in localities heavily burdened by
industry (categories 8 to 10).

This comparison clearly illustrates the relation-
ship of the measured PMjy values with traffic
intensity where pollution from line sources is
attributed to the urban background as well as to
the influence of small local sources (furnaces).
In the Ostrava-Karvind agglomeration the usual
combination of sources (traffic and local sources)
is complemented by significant industrial sources
and also by long-range air pollution transport.
That is supported by the annual average value of
45-50 ,ug/mj/year recorded on a long-term basis
at the rural measuring station in Vérfiovice which
is situated on the cusp of the Ostrava agglome-
ration and the Polish industrial border zone in
the Jastrebsko-Rybnickd region (Fig. 2.1).

In the long-term observed decline of measured
values in certain high-load regions is often balanced
by a gradual deterioration in so far low-load areas.
In 2015, the WHO recommended PM ;¢ limit value
of 20 ,ug/mj/year was exceeded in 70 out of 85
(82%) of evaluated measuring stations. Environ-
mental load caused by PM;y aerosol fractions
has a tendency to be stable in the long-term in the
last decade (Fig. 2.3). The annual arithmetic mean
at nationwide and regional background CHMI
stations (KoSetice, Rudolice v Hordch and Jesenik)
ranged from 13 to 18 ,ug/mS/year. The distribution
of urban measuring stations according to the
number of days when the daily concentration of
PM ;o measured exceeded the 50 yg/m3 limit is
presented in Fig. 2.2. In comparison with 2014,
there was a significant decrease (from 45% to 28%)
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Ve srovnani s rokem 2014 doslo k vyznamnému
sniZzeni (ze 45 % na 28 %) poctu stanic, na
kterych byl denni limit pfekroCen vicekrat nez
35 dnt v roce.

Roc¢ni imisni limit suspendovanych ¢astic frakce
PM;5 (25 pg/m3) byl pfekrocen na péti méstskych
stanicich v MSK. Hodnota 10 yg/m3 ro¢niho pri-
méru, doporu¢ovana WHO jako mezni, byla pre-
kroc¢ena na vSech méficich stanicich. Podil suspen-
dovanych castic frakce PMy 5 ve frakci PMjq se
pohyboval od 52 % (stanice v Berouné) po 87 % na
stanici v Plzni. V obdobi 2007 az 2015 se pra-
mérnd hodnota podilu pohybovala mezi 72 az 76 %
(75 % v roce 2015). Vyvoj odhadované stredni
koncentrace v sidlech od roku 2004 je prezento-
van na obr. 2.3. Primérné ro¢ni koncentrace PM 5
a podil frakce PM; s ve frakci PMjo na méficich
stanicich v roce 2015 je zobrazen na obr. 2.4.

2.1.2 Kovy v suspendovanych c¢asticich
frakce PM1qo

Vv v

Uroveti znecisténi ovzdusi vétSinou sledovanych
kovl je v hodnocenych méstskych nepriimyslo-
vych lokalitdich dlouhodobé bez vyznamnéjSich
vykyvl. Dobrd shoda hodnot ro¢niho aritme-
tického a geometrického priméru u olova Pb,
arzenu As, kadmia Cd, chromu Cr a manganu Mn
sv&dci o relativni stabilité a homogenité mérenych
imisnich hodnot bez velkych sezonnich, klima-
tickych ¢i jinych vykyvid. Koncentrace niklu Ni
v poslednich péti letech setrvale klesaji (obr. 2.5).

Koncentrace As, Cd, Ni a Pb v ovzdusi sidel jsou
zhruba 2 az 3krat vyS$si ve srovnani s hodnotami
méfenych na stanicich republikového pozadi (sta-
nice EMEP v KoSeticich a na Bilém KiiZi). Vyssi
koncentrace arzenu jsou zjiStovany predevsim
v okoli vyznamnych primyslovych zdroji na sta-
nicich v Ostravé (metalurgie) nebo v lokalitich
s majoritnim zastoupenim spalovani tuhych fosil-
nich paliv. Vyssi koncentrace ostatnich kovil maji
lokélné ohrani¢eny vyskyt i vyznam. Primyslem
zatiZzené oblasti na Ostravsku jsou charakteri-
zovéany zvySenymi hodnotami Ni, Mn, Cd a Pb,
okoli Tanvaldu vy$8§imi hodnotami Cd a Pb. Zvy-
Sené hodnoty jsou nalézany v souvislosti se sta-
rymi zatéZzemi (Kutnohorsko, Piibram a okoli)
¢i v blizkosti novych primyslovych vyrob (malé
a stfedni kovovyroby).

of the number of stations in which the daily limit
was exceeded on more than 35 days a year.

The annual limit of PM>, 5 suspended fraction
25 ,ug/m3 was exceeded at five urban stations
in MSR. The WHO recommended annual limit of
10 yg/m3 was exceeded at all the measuring
stations. The ratio of suspended PM> s fraction
content in the PMjy fraction varied from 52%
(Beroun) to 87% at the station in Plzeni. During
the 2007-2015 period the mean value of this ratio
ranged from 72% to 76% (75% in 2015). The
long-term course of the mean PM> 5 value estimate
in residential areas (since 2004) is presented in
Fig. 2.3. Recorded mean annual concentrations
of PM5 5 in 2015 and the ratio of PM; s in the
PM fraction at the measuring stations are shown
in Fig. 2.4.

2.1.2 Heavy metals in PMqg suspended
fractions

The levels of airborne pollution by heavy metals
were without significant fluctuation in the majority
of the monitored urban localities. Good corre-
lation of annual arithmetical and geometrical
means of Pb, As, Cd, Cr, and Mn in most areas
denotes a relative stability and homogeneity of the
emission values measured in cities without great
seasonal, climactic or other variations. The nickel
concentrations have been steadily declining in the
last five years (Fig. 2.5).

Concentrations of As, Cd, Ni and Pb in residen-
tial areas are roughly about 2-3 fold higher
than natural rural background values recorded
at the EMEP stations in KoSetice and Bily K7iz.
Elevated As values occurs near major industrial
sources at the measuring 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 (Kutnd Hora, Pribram) or
close to new small and middle-sized metal-
industry facilities.

SZU Praha, Ustiedi Systému monitorovani
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2.1.3 Polycyklické aromatické uhlovodiky

Mezi Skodliviny organické povahy sledované
ve vybranych sidlech v ovzdusi patii latky se za-
vaznymi zdravotnimi G¢inky — polycyklické aro-
matické uhlovodiky (PAU). Jejich vySemoleku-
larni frakce je sice vdzana na jemné aerosolové
Castice (frakce PM; o a menSi), ale mohou se
vyskytovat i ve form& par. Rada z nich patfi mezi
mutageny a karcinogeny. Odhad ro¢nich stfednich
hodnot jejich zastupce benzol[a]pyren v sidlech
od roku 2000 kolisa okolo 1 az 1,5 ng/m3 S ne-
vyznamnym sestupnym trendem (obr. 2.5).

Z porovnani imisnich charakteristik PAU na sta-
nicich v jednotlivych typech méstskych lokalit
vyplyva, Ze se jednd vzdy o kombinaci vlivu dvou
hlavnich zdroji emisi, kterymi jsou domaci tope-
nisté a doprava. V primyslu a staré zatézi expono-
vané ostravsko-karvinské aglomeraci se k témto
zdrojim pfidavaji jak emise z velkych primyslo-
vych celkd, tak vyznamny piispévek dilkového
transportu. Pro zimni obdobi je charakteristicky
vyskyt epizod vys$sich hodnot, a to jak pro zvy-
Sené pozadavky na energetické (i malé) zdroje
na pevnd paliva, tak i proto, Ze jejich odstrafio-
vani fyzikalné-chemickymi procesy v atmosfére
probiha mnohem pomaleji.

V roce 2015 byla hodnota imisniho limitu pro
benzo[a]pyren (BaP), obecné pouzivany jako
indikator zatéze ovzdusi PAU, ptekrocena na 19
7 33 (58 %) do zpracovani zahrnutych stanic. Imisni
limit 1 ng/m3/rok byl nejvyznamnéji prekrocen
na péti stanicich v Moravskoslezském kraji a na
venkovské — piiméstské stanici v Kladné Svermové
(obr. 2.6). Stedni ro¢ni hodnota v roce 2015 pro
kategorii méstskych lokalit ovlivnénych primyslem
byla odhadnuta na 3,8 ng/m3 .

v v

Smés PAU tvoii fada latek, z nichZ nékteré jsou
klasifikovany jako karcinogeny lisici se vyznam-
nosti zdravotnich uc¢inkt. Odhad celkového karci-
nogenniho potencidlu smési PAU v ovzdusi vy-
chazi z porovnani potencidlnich karcinogennich
ucinka sledovanych PAU se zdvaznosti jednoho
z nejtoxictéjsich a nejlépe popsanych zastupci —
benzo[a]pyrenu. Vyjadiuje se jako toxicky ekvi-
valent benzo[a]pyrenu (TEQ BaP) a jeho vypocet
je dan souctem soucint toxickych ekvivalentovych
faktord (TEF) stanovenych US EPA (tab. 2.1.3.1)

a méfenych koncentraci jednotlivych PAU.

2.1.3 Polycyclic aromatic hydrocarbons

Amongst the organic pollutants monitored in
selected localities were compounds having serious
health effects — polycyclic aromatic hydrocarbons
(PAHs). Although their high-molecular fractions
are bound to fine aerosol particles (PM» s and
smaller fractions) they may also occur as vapour.
A number of them are classified as mutagens and
carcinogens. The estimation of the benzo[a]pyrene
annual mean values in settlements is fluctuating
around 1 to 1.5 ng/m3 with an insignificant down-
ward trend (Fig. 2.5).

Comparison of PAH characteristics collected at
measuring 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-Karvind agglomeration which more-
over suffers from emissions of large industrial
complexes and by the significant effects of long-
range air pollution. The winter period is characte-
rized by the occurrence of episodes of higher
concentrations, both due to the increased re-
quirements for energy, and their slower removal
from the atmosphere by physical-chemical pro-
cesses as well.

In 2015, the limit value for benzo[a]pyrene (BaP)
was exceeded in 19 of the 33 measuring stations
(58%). The annual limit was most exceeded at
five stations in the MSR and in specific rural
suburban station in Kladno-Svermov (Fig. 2.6).
The mean annual value for the category of
urban areas affected by industry was estimated
at 3.8 ng/m’ in 2015.

PAH compounds comprise a number of substances
of which some are classified as probable carcino-
gens with health effects of diverse impact. Estimates
of the overall carcinogenic potential of airborne
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[apyrene (BaP). The estimate
is therefore expressed as the toxic equivalent of
benzolalpyrene (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.
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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 TEF TEF

Benzo[a]pyren 1 Benzo[b]fluoranthen 0.1 Dibenz[ah]anthracen 1

Benzo[a]pyrene Benzo[b]fluoranthene Dibenz[ah]anthracene

Benzo[K]fluoranthen 0.01 Benzo[a]anthracen 0.1 Indeno[1,2,3-c,d]pyren 0.1

Benzolk]fluoranthene Benzo[al]anthracene Indeno[1,2,3-c,d]pyrene

Chrysen 0.01 | Benzo[jlfluoranthen 0.1

Chrysene Benzolj]fluoranthene

Hodnoty TEQ BaP vypoctené pro stanice, kde byl
v roce 2015 sledovéan potiebny rozsah smési PAU,
vykazuji velké rozdily mezi oblastmi. Uroveri z4-
téZe zdrojové pfimo neovlivnénych pozadovych
lokalit v CR lze odhadnout z hodnoty ro¢niho
aritmetického priméru TEQ BaP pro pozadovou
stanici Kosetice na 0,65 ng/m3 v roce 2015.

Nejvyssi hodnoty TEQ jsou dlouhodobé nalézany
na stanici Ostrava-Radvanice (11,02 ng TEQ/m3/r0k
v roce 2015), reprezentujici blizké okoli vyznam-
ného primyslového zdroje. Také na dalSich péti
pramyslem ovlivnénych stanicich v Ostravé a
Moravskoslezském kraji byly nalezeny nékolika-

nasobné vys$i hodnoty (nad 5 ng/m3) nez na
ostatnich méstskych stanicich (0,7 do 3,0 ng/m3).

Podrobnéjsi zpracovani pribéhu koncentraci BaP
v letech 2005-2015 s hodnocenim tfi riznych
sez6n roku (topné, prechodné a netopné), bylo
zpracovano pro rdzné typy lokalit — stanice Kose-
tice, SZU Praha, Karvina ZU a Ostrava-Radvanice
(obr. 2.7). Vyznam lokalné pusobicich zdroji
a vliv meteorologickych podminek je zde ziejmy.

Na venkovské pozadové stanici v Koseticich se
v letech 2005-2015 pohybovaly ro¢ni priméry
BaP v rozmezi 0,2-0,7 ng/m3; v netopné sezéné
byly méfeny hodnoty pobliZ meze stanovitel-
nosti (0,05 ng/m3); v topné sez6éné v rozmezi
0,6-1,6 ng/m3 . Prestoze posledni dva roky hod-
noty ro¢niho priméru zvolna klesaji, pretrvava-
jici vyznam malych energetickych zdroju a dalko-

vého transportu doklddaji vy$si hodnoty mérené
v topné a prechodné sezoné.

Na meéstské stiedné dopravné zatizené stanici
v Praze 10 klesly ro¢ni priméry od roku 2006
z25 ng/m3 azna (0,71 ng/m3 v roce 2015. Pokles je
pozorovatelny zvlasté v topné a prechodné sezoné.
Hodnoty méfené v netopné sezoén€ jsou srovna-

BaP TEQ values calculated for measuring stations
which in 2015 monitored the requisite range of
PAHSs reveal great differences between the areas
covered. The burden of directly by sources non-
affected background localities in the Czech Republic
can be estimated from the value of the annual
arithmetic TEQ BaP mean in KoSetice national
background station to 0.65 ng/m3 in 2015.

The highest TEQ values have been found at the
station Ostrava-Radvanice (11.02 ng TEQ/m3/year
in 2015) representing near neighbourhood of the
major industrial source. Also in five other by
industry affected stations in Ostrava and the
Moravian-Silesian Region several times higher
values (above 5 ng/m3 ) than in other urban stations
(0.7 to 3.0 ng/mj) were found.

Fig. 2.7 shows BaP concentrations during 2005-2015
for three seasons (heating, interim, non-heating)
measured at four sites (KoSetice, NIPH Prague,
Karvind and Ostrava-Radvanice) representing
different types of locality. The significance of
local sources and influence of weather condi-
tions is clear.

Mean BaP annual values in 2005-2015 fluctuated
between 0.2-0.7 ng/m3 at the rural background
station KoSetice measuring site; in the non-heating
season the values were close to the limit of deter-
mination (0.05 ng/m3) whereas in the heating
season a range of 0.6-1.6 ng/m3 was recorded.
Although the annual average values have been
slowly decreasing in the last two years, the con-
tinuing importance of small energy sources and
long-range transport is demonstrated by higher
values measured in heating and interim seasons.

The medium-traffic-loaded urban measuring site
in Prague 10 district recorded a decline of mean
annual values from 2.5 ng/m3 in 2006 to 0.71 ng/m3
in 2015. The decline is observable particularly

SZU Praha, Ustiedi Systému monitorovani
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telné s hodnotami v Koseticich, nicméné v pfre-
chodné a topné sezéné byly vice neZ dvojnasobné.

Na stanicich reprezentujicich riznou troven pri-
myslové zatéze, tj. v Karviné (méstska stanice)
a v Ostravé-Radvanicich (stanice v emisni vleCce
ArcelorMittal) neklesaji koncentrace ani v netopné
sez6né pod 1 ng/m3, v ptechodné sezoné se po-
hybovaly v rozmezi 3—10 ng/m3, v topné sezoné
dosahovaly koncentrace desitek ng/ms.

2.1.4 Tékavé organické latky

Pro benzen je stanoven ro¢ni imisni limit 5 pg/m3.
Dostupna data potvrzuji zasadni vyznam pri-
myslu a dopravy jako nejvétSich zdroji téka-
vych organickych latek a zvlasté benzenu do
ovzdu§i. Hodnoceni zatéZze méstskych oblasti
vzhledem k postupnému omezovéini méfeni ne-
bylo v roce 2015 mozZné.

2.1.5 Komplexni hodnoceni kvality ovzdusi

Komplexni hodnoceni kvality ovzdusi bylo prove-
deno pro zakladni identifikované typy meéstskych
lokalit (viz tab. 2.1.2).2 Vypocet indexu kvality
ovzdugi IKO® vychazi ze stanovenych imisnich
limitd. Do jeho zpracovani byly zahrnuty rocni
hodnoty aritmetického priméru oxidu dusicitého,
suspendovanych Castic frakce PMjg a PM; 5, arzenu,
kadmia, niklu, olova, benzenu a benzo[a]pyrenu.
Ro¢ni stfedni hodnoty IKORr pomérné vérné in-
terpretuji rozdilnosti v lokalnim zastoupeni a vy-
znamnosti spoluptsobicich typi zdroju a jejich
vlivu na kvalitu ovzdusi.

V oblastech s vlivem lokélné plisobicich malych
zdroja na tuha paliva dosahla hodnota IKOg po-
dobné jako v predchozich letech druhé tfidy kva-
lity ovzdusi (1,1 az 1,3). NiZ§i stfedni hodnoty
IKOR v méstskych lokalitach, rozdélenych v za-
vislosti na intenzit¢ dopravy (< 1,1), potvrzuji

vyznamnost vlivu spalovani tuhych paliv v doma-

during the heating and interim seasons. The values
measured at this site during the non-heating season
are comparable with those from KoSetice, although
they were more than two-fold during the heating
and interim seasons.

Measuring sites representing differing levels of
industrial load (urban site in Karvind and Arcelor-
Mittal emission trailer in Ostrava Radvanice)
showed no decline of concentrations below 1 ng/m3
even in the non-heating season, 3—10 ng/m3 in the
interim season and concentration of tens of ng/m3
in the heating season.

2.1.4 Volatile organic compounds

The annual limit for benzene has been set at the
level of 5 ,ug/mj. Available data have confirmed the
Sfundamental role of industry and traffic as being
the greatest sources of volatile organic substances,
airborne benzene in particular. Burden estimation
of urban areas by benzene was not possible due
to the gradual measurement reduction in 2015.

2.1.5 Comprehensive evaluation of air quality

In 2015, air quality was thoroughly evaluated for
identified basic urban locality types (see Tab. 2.1.2 ).2
The air quality index (AQI )3 is based on stipu-
lated limit concentrations which include annual
arithmetic means of nitrogen dioxide, PM ;9 and
PM,; s, arsenic, cadmium, nickel, lead, benzene
and benzo[a]pyrene. Annual mean AQly values
relatively closely reflect local differences and the
significance of synergistic types of source along
with their effects on air quality.

In areas with locally acting small pollution sources
using solid-fuel an AQIy reached the value 1.1-1.3,
i.e. class Il air quality. Lower mean AQI4 values
in urban localities, classified on the basis of traffic
intensity (< 1.1) confirm the role of burning fossil

V8echny hodnocené typy meéstskych lokalit vSak nejsou
vzdy pokryty v celém potfebném spekiru zajmovych latek.
V piipadé, Ze v daném typu méstské lokality bez primyslové
zatéze nebyla v roce 2015 uréita specificka latka nebo typ
latek sledovany (jednalo se vyhradné o BaP, benzen), byla
tato kategorie lokalit hodnocena podle odhadu stfedni
zatéze v méstskych lokalitdch kategorie 2 az 5, viz tab. 2.1.2.

Postup vypoctu IKO je mozno nalézt na http:/www.szu.cz/
uploads/documents/chzp/ovzdusi/organizace_mzso/
index_kvality_ovzdusi.pdf.

2 However, not all evaluated types of urban locality are
always covered for the required spectrum of substances.
When specific substances or substance types were
not monitored in the certain type (specifically BaP
and benzene in 2014) this locality type was evaluated
by estimation of mean load in urban locations of cate-
gories 2-5, see Tab. 2.1.2.

AQI calculation procedure can be found at (In Czech)
http://www.szu.cz/uploads/documents/chzp/ovzdusi/
organizace_mzso/index_kvality_ovzdusi.pdf.

3
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Tab. 2.1.5.1 Nejvyssi hodnoty podilu primérné ro¢ni koncentrace a imisniho limitu pro sledované
Skodliviny v roce 2015, srovnani s rokem 2014
Tab. 2.1.5.1 The highest quotient values of annual mean and the limit value for monitored pollutants

in 2015/2014
Sgodivina | O oy | Skodivina| OO R e e
Quotient of annual mean and limit value (%) Quotient of annual mean and limit value (%)
PM1o 104 (120/2014) NO» 118 (127/2014)
PMo 5 135 (144/2014) As 81 (99/2014)
BaP 783 (932/2014) Cd 138 (151/2014)

cich topenistich jako zdroje znecisténi méstského
ovzdu$i. Mirnéjsi zimy 2013-2014 a 2014-2015
se sice projevily v tomto ukazateli, pfesto vlivu
emisi pramyslovych zdroji v ostravsko-karvinské
oblasti odpovida odhad zvySené stfedni rocni hod-
noty IKOr > 2 (klasifikace 3. tfida IKO — zne-
¢isténé ovzdusi) a maximalni hodnota na stanici
Ostrava-Radvanice spadajici do 4. tfidy IKO s hod-
notou IKOg 3,02.

Maximalni hodnota podilu (Cerpani imisniho li-
mitu) byla nalezena pro BaP (783 %) na stanici
Ostrava-Radvanice. Primérna ro¢ni koncentrace
BaP v Zadném typu méstské lokality neklesla pod
hodnotu ro¢niho imisniho limitu. DalSi v potadi
nejvyssi hodnoty podilu primérné roc¢ni kon-
centrace a imisniho limitu dosahuji hodnoty PM
aPM, 5 v MSK (104 % a 135 %), oxidu dusicit¢ho
v dopravné exponovanych lokalitich (az 118 %),
arzenu v oblastech s vyznamnym zastoupenim
lokalnich topenist (80 %) a benzenu v okoli velkych
primyslovych zdroji. Vyjimku z jinak vyznamné
niz8ich podild ro¢ni stfedni koncentrace k imis-
nimu limitu u olova, niklu a kadmia (10 az 20 %)
predstavuji pouze zvySené hodnoty kadmia v pri-
myslovych lokalitich v okoli Tanvaldu (> 140 %)
na Ostravsku v Radvanicich a v Marianskych
Horach. Pro podobny popis situace v malych
sidlech sice stale neni dost podkladd, nicméné za
nejvyznamnéjsi lze povaZzovat suspendované Céstice
(PMp a PM; 5), BaP a arzen, jejichZ zdrojem jsou
prevazné mal4 lokdlni topeni$té na pevna paliva.

2.2 Vliv znecisténého ovzdusi na zdravi

2.2.1 Expozice obyvatel

Uplatnéni vlivi zneciStujicich latek z ovzdusi na
zdravi je zavislé na jejich koncentraci v ovzdusi
a dobé, po kterou jsou lidé témto 1atkdm vystaveni.
Skutec¢na expozice v prubéhu dne, roku a v pri-

fuels in household furnaces as a source of urban
air pollution. Despite the mild winters 2013-2014
and 2014-2015, the effects and significance of
industrial sources in the Ostrava-Karvind region
are reflected by the elevated annual mean value
of AQly > 2 (classification: class 3 AQI — polluted
air), and the maximum value of AQIl, = 3.6 at the
station Ostrava-Radvanice (class 4, AQI4 = 3.02).

The maximum percentage of non-complying with
the limit value was found for BaP (the highest
quotient of the mean and limit values 783%) in
Ostrava-Radvanice. The average annual concentra-
tion of BaP in any type of urban locality did not
drop below the annual limit value. The next highest
quotients of annual mean concentration and the
limits were reached for PM ;o and PM; s in MSR
(104% and 135%, respectively), nitrogen dioxide
in areas exposed to traffic (up to 118%), arsenic in
areas with a high concentration of local heating
sources (up to 80%) and benzene in the vicinity
of major industrial sources. Significantly lower
quotients were detected for lead, nickel and
cadmium (10-20%) although elevated cadmium
values (> 140%) were recorded in industrial areas
(in Tanvald, Ostrava Radvanice and Marianské
Hory). There is lacking enough data for similar
description of the situation in small settlements.
Nevertheless, the most important may be considered
suspended particulates (PM ;9 and PM> s), BaP and
arsenic, which sources represents mainly small
local furnaces for solid fuels.

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
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Tab. 2.2.1.1 Rozpéti priumérnych roc¢nich koncentraci PM;(y a NO, na méricich stanicich, 2015

3
(v pg/m’)
Tab. 2.2.1.1 The range of PM ;9 and NO;, annual mean concentrations at the monitoring stations, 2015
(in pg/m’)
o Méstské prostredi / Urban environment
Skodlivina Republikové pozadi —————— & ev, T
Pollutant Rural background | Minimalni hodnota | Primeérna hodnota | Maximalni hodnota
Minimum value Mean value Maximum value
Oxid dusicity (NO2) 6.3 14.1 22.9 471
Nitrogen dioxide (NO>)
Aerosolové ¢astice frakce PMqg 15.5 16.7 25.9 41.7
Aerosol particles PM1o

béhu Zivota jednotlivce znacné kolisd a liSi se
v zévislosti na povolani, Zivotnim stylu, resp. na kon-
centracich latek v riznych lokalitach a prostiedich.

Rozpéti koncentraci charakterizujici miru znecis-
téni ovzdusi sidel suspendovanymi ¢asticemi frakce
PMp a oxidem dusi¢itym (NO,), a tedy poten-
cidlni expozici obyvatel, popisuje tabulka 2.2.1.1.
Z udaju o znecisténi ovzdusi v rtznych typech
lokalit vyplyva, Ze az na nékteré pozadové a do-
pravou neovlivnéné méstské lokality je ovzdusi
mést zatizeno do miry znamenajici podstatné zdra-
votni riziko.

2.2.2 Zdravotni dopady znecisténého ovzdusi
Suspendované castice

Aerosolové Castice obsazené ve vdechovaném
vzduchu maji Siroké spektrum ucinkd na srde¢né-
cévni a respiracni ustroji. Vzhledem k systé-
movému prozdnétlivému ucinku, plsobeni oxi-
dativniho stresu a ovlivnéni elektrické aktivity
srdecniho svalu, podpore aterosklerézy vcetné
kalcifikace srdecni artérie a dalSim ucinktim, jsou
povazovany za nejvyznamnéj$i environmentalni
faktor ovlivilujici imrtnost. Aerosolové ¢astice PM
samostatné, stejn¢ jako celd smés latek piisobi-
cich znecisténi venkovniho ovzdusi, jsou zara-
zeny od roku 2013 Mezindrodni Agenturou pro
vyzkum rakoviny (IARC) Svétové zdravotnické
organizace (WHO), mezi prokazané lidské kar-
cinogeny skupiny 1, pfispivajici ke vzniku rako-
viny plic [1].

Dlouhodoba expozice znecisténému ovzdusi ma
za nasledek zvySeni imrtnosti zejména na kardio-
vaskularni a respirani nemoci véetné rakoviny
plic, zvySeni nemocnosti na onemocnéni dycha-
ciho ustroji a vyskytu symptomi chronického

the day, year and during the life of the individual
varies greatly and differs depending on the occupa-
tion, lifestyle, and concentrations of substances
in various locations and environments.

Concentration ranges characterizing the size of
urban air pollution by PM o and nitrogen dioxide
(NO3), and thus the potential exposure of the
population is shown in Tab. 2.2.1.1. Data on air
pollution for different types of localities indicate
that only few background and by traffic unaffected
urban localities are not burdened to the extent
representing a significant health risk.

2.2.2 Health effects of air pollution
Particulate matter

In 2013, the WHO International Agency for Research
on Cancer (IARC) based on an independent review
of more than thousand studies classified a mixture
of substances that are implicated in air pollution as
Class 1 human carcinogens [1]. There is sufficient
evidence that exposure to air pollution causes
development 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 carcinogens. Aerosol particles are con-
sidered the most significant environmental factor
associated with mortality 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.

Long-term exposure to PM air pollution results
in increased mortality from cardiovascular and
respiratory diseases, including lung cancer, chronic
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zanétu pradusek, sniZeni plicnich funkci u déti
i dospélych a dalsi zdravotni dopady. Existence
prahové hodnoty expozice PM; 5 kterd by mohla
byt povaZzovana za bezpecnou pro lidské zdravi,
je odborniky stale diskutovana. Podle hodnoceni
epidemiologickych studii [2] nebylo moZné nalézt
Zaddnou takovou mez a zvySend umrtnost byla
spojena i s velmi nizkymi koncentracemi PM; s,
napf. 8,5 p,lg/m3 [3]. Kromé toho pfibyva dikazl
o vlivu expozice Casticim na vznik diabetu II. typu,
na neurologicky vyvoj u déti a neurologické po-
ruchy u dospélych [2]. Kratkodoba expozice zvy-
Senym koncentracim aerosolovych ¢astic se podili
na narGstu nemocnosti i Umrtnosti, zejména na
onemocnéni srdecné-cévni a dychaci, na zvyseni
poctu osob hospitalizovanych pro onemocnéni
kardiovaskularniho a dychaciho ustroji, zvySeni
kojenecké umrtnosti, zvySeni vyskytu respiracnich
symptomu a zhorSeni stavu zejména astmatiki.

Kvantitativni odhad zdravotnich dopadl v di-
sledku znecisténého ovzdusi byl proveden pro
expozici aerosolovym ¢asticim. Zasadnim ukaza-
telem zdravotnich dopad dlouhodobé expozice
je odhad poctu predCasné zemielych pro dospé-
lou populaci nad 30 let véku s vylou¢enim vnéj-
Sich pfi¢in umrti (drazy sebevraZdy apod.). Tento
ukazatel zahrnuje jak predCasnou Umrtnost pro
jednotlivé pfi¢iny umrti (kardiovaskularni nebo
respiracni onemocnéni, rakoviny plic atd.), tak
i umrti v diasledku kratkodobé expozice PM.
Pro odhad byla pouzita funkce koncentrace-
ucinek doporucena projektem Svétové zdravot-
nické organizace HRAPIE [4].

Pii pouziti praimérného podilu frakce PM; 5
ve frakci PM( z obdobi let 2011 aZ 2015 ve vySsi
75 % lze odhadnout navySeni celkové (pfirozené)
umrtnosti exponované dospélé populace o 4,5 %
na kazdych 10 pg/m3 primérné ro¢ni koncentrace
nad zvolenou bazalni hladinu 13,3 pg/m3 castic
frakce PM;(. Primérnd koncentrace suspendo-
vanych ¢éstic frakce PM pro méstské prostredi
v roce 2015 cinila 23,9 pg/m3. Bazalni celkova
(pfirozend) Gmrtnost obyvatel CR starsich 30 let
véku byla tedy v disledku dlouhodobé expozice
navySena zhruba o 5 %. Vzhledem k rozmezi pri-
mérnych ro¢nich koncentraci této Skodliviny od
12,7 pg/m3 do 41,7 ;1g/m3 na stanicich v riznych
typech lokalit se odhad podilu pfed¢asné zemfe-
lych v disledku expozice PM( na celkovém poctu

bronchitis, decreased pulmonary function in adults
and children and other health problems. A limit
value of PM, 5 that might be considered as safe for
human health remains a subject of debate amongst
specialists. A recent evaluation of epidemiological
studies [2] has failed to reveal such a limit, whereas
increased mortality has been correlated with very
low PM> s fractions of, for instance, 8.5 ,ug/m3 [3].
Additionally, there is a growing body of evidence
linking exposure to particulate matter and type 2
diabetes, impaired neurological development in
children and neurological dysfunction among
adults [2]. Short-term exposure to elevated con-
centrations of PM plays a role in development
of morbidity and mortality namely in cases of
cardiovascular and pulmonary disease and asso-
ciated hospitalization, infant mortality, increased
incidence of respiratory symptoms aggravation,
particularly among asthma sufferers.

Quantitative estimate of health effect caused by
air pollution have been performed as regards to
particulate matter exposure. The basic indicator of
health effects from long-term exposure is an esti-
mate of premature deaths in adult population
aged over 30 years, excluding external death
causes (accident, suicide, etc.). This indicator
therefore includes premature deaths from parti-
cular causes (cardiovascular or respiratory disease,
lung cancer, etc.) as well as deaths resulting from
short-term exposure to PM. Estimates were based
on the concentration-response function recom-
mended in the WHO HRAPIE project [4].

Using the mean ratio of the PM> 5 fraction con-
tained in PM g during the 2011-2015 period at
a 75% level enables estimation of the increase
in (natural) mortality among the exposed adult
population as 4.5% for each 10 ug/m3 of the mean
annual concentration in excess of the defined
counterfactual level of 13.3 yg/m3 of PM fraction.
The mean concentration of urban PMjg in 2015
reached 23.9 ,ug/mj. The overall mortality rate
for the CR population aged over 30 years was
therefore increased by 5% due to long-term PM
exposure. In view of the range of mean annual
concentrations of this pollutant from 12.7 ,ug/m3
to 41.7 ,ug/m3 at sites in different types of localities
the estimate of the ratio of premature deaths from
PM ;¢ exposure against overall mortality (natural)
ranged from values of less than 1% in urban
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zemielych pohyboval od hodnot pod 1 % v mést-
skych lokalitach bez dopravni zatéZe az po hod-
notu 13 % v nejvice primyslové a dopravou zati-
Zenych lokalitach.

ProtoZe v dobé zpracovani zpravy nebyly k dispo-
zici detailni demografické udaje pro rok 2015,
nebylo mozno pfi odhadu pred¢asné umrtnosti
v dtsledku expozice aerosolovym Casticim postu-
povat standardnim zpisobem pomoci vypoctu
atributivnich piipadd. Odhad byl proto proveden ze
souhrnnych dat o po&tu zemfelych z databaze CSU.
Celkovy pocet zemfelych v CR v roce 2015 ¢inil
111 173. Z ddaja za rok 2012 az 2014 lze od-
vodit, Ze podil zemfelych mladSich 30 let zhruba
¢inil 1,2 %. Konzervativni odhad podilu zemfe-
Iych nad 30 let na vnéjsi pficiny Cini 4,8 %. Pocet
zemielych, po vylouceni zemfelych do 30 let a
zemielych na vnéjsi priCiny, v roce 2015 tak mohl
¢init 104 503. Na zédkladé téchto dat Ize odhad-
nout, Ze v roce 2015 doslo zhruba k 4 800 pii-
padi pfedcasného umrti v disledku dlouhodobé
expozice suspendovanym ¢asticim.

Oxid dusicity

Oxid dusicity jakoZto slozka emisi spalovacich
procest je vysoce korelovan s ostatnimi primér-
nimi i sekundarnimi zplodinami, proto nelze jasné
stanovit, zda pozorované zdravotni Uc¢inky jsou
dasledkem nezavislého vlivu NO; nebo spise pt-
sobenim celé smési latek, zejména aerosolu [5],
uhlovodikt, ozénu a dalSich latek [6]. Hlavnim
ucinkem kratkodobého pulsobeni vysokych kon-
centraci NO, je narast reaktivity dychacich cest;
na zdkladé plsobeni na zmény reaktivity u nej-
citlivéjSich astmatik je odvozena také doporu-
¢end hodnota WHO pro 1-hodinovou NO, kon-
centraci 200 pg/m3. Nejvice jsou oxidu dusicitému
vystaveni obyvatelé velkych méstskych aglome-
raci vyznamné ovlivnénych dopravou. Z hodnot
zjisténych ro¢nich primérd vyplyva, Ze v dopra-
vou zatiZenych Castech napft. prazské aglomerace
lze u obyvatel ocekavat sniZeni plicnich funkci,
zvySeni vyskytu respiracnich onemocnéni, zvy-
Seny vyskyt astmatickych obtiZi a alergii, a to
u déti i dospélych.

PrestoZe kvantitativni vztahy expozice a zdra-
votnich uc¢inkt NO; (napf. na celkovou, kardio-
vaskularni a respira¢ni imrtnost) byly specifiko-

localities with no traffic load to 13% in the most
industrially and traffic burdened localities.

Because at the time of elaborating this report were
not available a detailed demographic data for 2015,
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 database. The total deaths count in the CR
for 2015 was 111,173 cases. Data from 2012-2014
reveal that the ratio of deaths among people
aged less than 30 years is approximately 1.2%.
A conservative estimate of deaths from external
causes among persons aged over 30 years is 4.8%.
The number of deaths after elimination of deaths
up to 30 years and deaths from external causes
in 2015 was therefore 104,503. Based on these
data an estimation of 4,800 premature deaths
in 2015 caused by long-term exposure to PM g
was performed.

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 observed
health impairment arise from independent effect
of NO, or rather the effect of the whole mixture of
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 recommended value
of WHO I-hour NO> concentration of 200 ,ug/m3
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 agglomeration, reduced
lung function, increased incidence of respiratory
diseases, increased incidence of asthmatic aggrava-
tion and allergies can be expected both in adults
and children.

Although quantitative relationships of exposure
and health effects of NO, (e.g. on total, cardio-
vascular and respiratory mortality) have been

20

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



Zdravotni disledky a rizika znecisténi ovzdusi
Health risks of air pollution

vany, nelze jednoznacné stanovit miru prekry-
vani téchto u¢inkd s pusobenim ostatnich zne-
¢iStujicich latek v ovzdu$i. Proto odbornici do-
porucuji hodnotit zdravotni dopady zneciSténi
ovzdus$i na zékladé vztahll pro suspendované
Castice, ve kterych je vliv dalSich znecistujicich
latek zahrnut [4].

Ozon

Pfizemni 0z6n neni do atmosféry emitovan, ale
vznikd fotochemickymi reakcemi oxidi dusiku
a tékavych organickych latek. Znecisténi ovzdusi
ozonem, které je typickou soucasti tzv. letniho
smogu, mize v teplém obdobi roku dosahovat miry
ovliviiyjici zdravi. Ozén ma silné drazdivé ucinky
na oéni spojivky a dychaci cesty a ve vyssich kon-
centracich zptsobuje ztizené dychani a zanétli-
vou reakci sliznic v dychacich cestach. Zvysené
citlivé vii¢i expozici ozonu jsou osoby s chronic-
kymi obstrukénimi onemocnénimi plic a astma-
tem. Kratkodoba i dlouhodobéd expozice ozénu
ovliviiuje respiracni nemocnost i imrtnost. Chro-
nickd expozice ozénu zvySuje Cetnost hospita-
lizaci pro zhorSeni astmatu u déti a pro akutni
zhorseni kardiovaskuldrnich a respirac¢nich one-
mocnéni u starSich osob [4].

Z hlediska kratkodobych efektd vede expozice
ozonu ke zvySeni celkové denni dimrtnosti v celé
populaci o 0,3 % na kazdych 10 p.lg/m3 nad hla-
dinu 70 pg/m3, pocitdno pro denni maximalni
8hodinovou koncentraci. Dopad dlouhodobé expo-
zice na umrtnost u populace pouze nad 30 let
je pak odhadovan na 1,4 % na kazdych 10 pg/m3
priméru z maximdalnich dennich 8hodinovych
koncentraci ozénu nad 70 pg/m3 béhem obdobi
duben—zari [4].

Oxid uhelnaty a oxid siFicity

Znedisténi ovzdusi oxidem uhelnatym a oxi-
dem sifiitym nepfedstavuje v méfenych sidlech
vyznamné zdravotni riziko, i kdyZ v pfipadé
oxidu sifi¢itého prah tucinku pro 24hod. koncen-
traci nebyl epidemiologickymi studiemi dosud
zjistén. Jen narazové se vyskytuji na nékterych
mistech koncentrace oxidu sifi¢itého vys$i nez
40 pg/m3 , coz predstavuje dvojnasobek cilové
hodnoty doporucené WHO s vysokou mirou pred-
bézné opatrnosti.

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 recommend to assess the health
impact of air pollution on the basis of relations of
suspended particles in which the effects of other
pollutants has been involved [4].

Ozone

Ground-level ozone is not emitted directly into
the atmosphere. It results from photochemical
reactions between oxides of nitrogen and volatile
organic compounds. Ozone, which is a typical
part of the so-called 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 disease and
asthma. Short-term and long-term exposure
to ozone affects the respiratory morbidity and
mortality. Chronic exposure to ozone increases
the frequency of hospitalization for asthma exa-
cerbation in children and acute worsening of
cardiovascular and respiratory diseases in the

elderly [4].

Increase in the daily maximum 8-hour concentra-
tion for every 10 ,ug/m3 above the level of 70 ,ug/m3
results in an increase in overall mortality of 0.3%.
The impact on respiratory mortality in the popula-
tion over 30 years of age is estimated at 1.4% for
every 10 ,ug/m3 of daily maximum 8-hour average
concentrations above 70 ,ug/m3 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
epidemiological studies. Sulphur dioxide concentra-
tions occur only occasionally over 40 ,ug/mj, which
is twice the target value recommended by the WHO
with a high degree of precaution.
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Kovy

O zdravotnich dopadech expozice stopovym mnoZz-
stvi koviim ve volném ovzdusi existuje velmi malo
védeckych poznatkil. Provedené epidemiologické
studie ukazuji na moZzné ovlivnéni ucinkii PM; 5
na kardiovaskularni systém mimo jiné i prostied-
nictvim obsazZenych kovi, zejména piechodnych,
kam patii napt. chrém, nikl, kadmium, mangan nebo
rtut [2]. Olovo stanovované ve vzorcich aerosolu
neni od plo$ného zavedeni bezolovnatého benzinu
z hlediska piimé expozice z ovzdusi zdravotné vy-
znamnou latkou. Z hlediska karcinogennich tcinkt
nepredstavuji zjisténé koncentrace kadmia a arzenu
ve vétSin€ oblasti vyznamné zdravotni riziko.

2.2.3 Hodnoceni zdravotnich rizik
karcinogennich latek

Odhad teoretického zvySeni pravdépodobnosti
vzniku nadorovych onemocnéni v disledku dlou-
hodobé expozice skodlivindm z venkovniho ovzdusi
byl proveden pro arzen, nikl a pro benzo[a]pyren.
Odhad vychazi z teorie bezprahového pusobeni
karcinogennich latek a uvaZuje linearni vztah mezi
davkou a ucinkem. Pro vypocet byly pouZity hod-
noty jednotkového rizika (UCR), coZ je velikost
rizika zvySeni pravdépodobnosti nddorového one-
mocnéni pfi celoZivotni expozici 1 pg/m3 karcino-
genni latky z ovzdusi. Hodnoty jednotkového rizika
pro hodnoceni karcinogennich latek (tab. 2.2.3.1)
byly prevzaty z materidli Svétové zdravotnické
organizace (Air quality guidelines for Europe, Air
quality guidelines, Global update 2005) a z dal-
Sich zdroji (US EPA, HEAST).

Pro obyvatele jednotlivych typt méstskych loka-
lit byla uvaZovana celoZivotni expozice sledo-
vanym latkdm na trovni ro¢nich aritmetickych
pramérd za rok 2015 a byla vypoctena mira
individudlniho rizika.

Vysledky shrnuje tab. 2.2.3.2, ve které je pro hod-
nocené Skodliviny uvedena vySe individudlniho
rizika ziskand na zdkladé koncentraci na republi-
kovych emisné piimo nezatiZzenych — pozadovych
stanicich, dale minimalni hodnota zdravotniho
rizika pro obyvatele nejméné zatiZzeného typu
méstskych lokalit a maximélni hodnota pro oby-
vatele nejvice zatiZzeného typu méstskych lokalit.
Primérnad hodnota individualniho rizika pak byla

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 ;g on the cardio-
vascular 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 expo-
sure 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,
nickel, 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 values (UCR) were used, these being the
magnitude of the risk of increased probability
of oncological disease at a life-long exposure
to 1 ,ug/m3 of the carcinogens in ambient air.
The UCR values for the assessment of carcinogens
(Tab. 2.2.3.1) were taken from WHO materials
(Air Quality Guidelines for Europe, Air Quality
Guidelines, Global Update 2005 — Particulate
Matter, Ozone, Nitrogen Dioxide and Sulphur
Dioxide and other sources (US EPA, HEAST).

For inhabitants of individual types of urban loca-
lities, lifelong exposure to monitored substances
was considered and expressed as annual arithmetic
means for 2015, allowing calculation of the extent
of individual risk.

Tab. 2.2.3.2 summarizes the results on the indi-
vidual risk for evaluated chemicals based on
recorded concentrations from rural background
stations, minimum values of health risk for inhabi-
tants of urban localities with minimal load and
maximum values for inhabitants of maximum load
urban areas. Mean values of individual risk were
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Tab. 2.2.3.1 Hodnoty UCR pro sledované latky s karcinogennim ticinkem
Tab. 2.2.3.1 Unit cancer risk values for the monitored carcinogens

UCR

Skodlivina Arzen Nikl Benzo[a]pyren Benzo[a]anthracen
Pollutant Arsenic Nickel Benzo[a]pyrene Benzo[a]anthracene
Jednotka rizika 1.5E-03 3.8E-04 8.7E-02 1.0E-04

UCR

Skodlivina Benzo[b]fluoranthen Benzo[A]fluoranthen Benzo[ghi]perlen Dibenz[ah]anthracen
Pollutant Benzo[b]fluoranthene | Benzolk]fluoranthene Benzo[ghilperylene Dibenz[ah]anthracene
Jednotka rizika 1.0E-04 1.0E-05 1.0E-06 1.0E-03
UCR
Skodlivina Chrysen Indeno[ 1,2,3-cd]pyren
Pollutant Chrysene Indeno[1,2,3-cd]pyrene
Jednotka rizika 1.0E-06 1.0E-04

Tab. 2.2.3.2 Odhad individualniho rizika expozice karcinogennim latkam ve venkovnim ovzdusi,
v poctech pripadii onemocnéni rakovinou na 10 milionu obyvatel, 2015
Tab. 2.2.3.2 Estimate of the individual risk from exposure to airborne carcinogens, in number of cancer
cases per 10 mil. population, 2015

. . o, , Méstské prostiedi / Urban environment

Skodlivina Republikové pozadi — - Y

Pollutant Rural background Minimalni hodnota Primeérna hodnota Maximalni hodnota

Minimum value Mean value Maximum value

Arzen / Arsenic 141 3.6 32.6 69.0
Nikl / Nickel 1.1 0.7 2.8 10.0
Benzo[a]pyren 313 313 1100 6811
Benzo[a]pyrene

vypoctena na zdkladé koncentraci karcinogen-
nich latek ve vSech typech méstskych lokalit.

Teoretické zvySeni rizika nadorového onemocnéni
v dasledku expozice zneciStujicim latkam z ven-
kovniho ovzdusi se jiZz nékolik let v podstaté ne-
méni a pohybuje se pro jednotlivé karcinogenni
latky v fadu 107 az 107 (riziko vzniku nadorového
onemocnéni o jeden piipad na 10 miliéonll az na
1 tisic obyvatel). Nejvétsi prispévek dlouhodobé
predstavuje expozice karcinogennim polycyklickym
aromatickym uhlovodikiim: v nejvice zatiZenych
prumyslovych méstskych lokalitich bylo dosaZeno
hodnot, které predstavuji zvyseni celozivotniho
rizika vzniku nadorového onemocnéni o témér
jeden pfipad na tisic obyvatel.
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The theoretical increase of cancer risk caused
by exposure to pollutants from the outdoor air
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long-term contribution is from exposure to carci-
nogenic polycyclic aromatic hydrocarbons (BaP):
in the most burdened industrial urban areas the
values attained represent an incremental life-
long cancer risk by almost one case per 1,000
of the population.
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Obr. 2.1 Priumérné ro¢ni koncentrace ¢astic frakce PM1¢ podle typu lokalit, 2015
Fig. 2.1 Annual mean levels of particulate matter PM1o by type of the locality, 2015
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Obr. 2.2 Rozdéleni ¢etnosti méstskych stanic podle poc¢tu dnii v roce s prekro¢enim
denniho imisniho limitu PM,,, 2015 (hodnoceno 83 méricich stanic v 46 sidlech)

Fig. 2.2 Frequency distribution of urban stations by number of days exceeding the daily
PMo limit value, 2015 (covered 83 measuring stations in 46 municipalities)
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Obr. 2.3 Odhad pribéhu stfedni ro¢ni koncentrace ¢astic PMqo a PM, 5 v méstském

Fig. 2.3 Estimation of the trend of mean PMyy and PM. s annual concentrations

Obr. 2.4 Primérné roéni koncentrace ¢astic PM2,5 na méstskych stanicich, 2015
Fig. 2.4 Annual mean concentrations of PMz 5 at the urban monitoring stations, 2015

pozadi* CR (mimo Moravskoslezského kraje), 1997-2015

in the Czech urban background* (except the Moravian-Silesian Region), 1997-2015
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Obr. 2.5 Odhad prubéhu stfedni ro¢ni koncentrace BaP, arzenu a niklu pro méstské
pozadi* CR (mimo Moravskoslezského kraje), 1997-2015

Fig. 2.5 Estimation of the mean annual levels of BaP, arsenic and nickel for the Czech
urban background* (except the Moravian-Silesian Region), 1997-2015
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* spocteno pro méstské obytné lokality kategorie 2 az 5 na zakladé kategorizace méficich stanic (viz tab. 2.1.2)
* calculated for urban residential locations in the categories 2—5 based on categorization of the measurement stations (see Tab. 2.1.2)

Obr. 2.6 Primérné ro¢ni koncentrace polycyklickych aromatickych uhlovodiki, 2015
porovnani s odhadem stredni hodnoty pro méstské pozadi

Fig. 2.6 Annual mean concentrations of polycyclic aromatic hydrocarbons, 2015
comparison with a mean value estimate for the urban background
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7 \
Obr. 2.7 Pramérné roc¢ni a sezénni koncentrace benzo[a]pyrenu na vybranych
stanicich CR, 2005-2015
Fig. 2.7 Average annual and seasonal concentrations of benzo[a]pyrene at selected
stations in the CR, 2005-2015
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Zdravotni disledky a rizika znecisténi pitné a rekreacni vody

Health consequences and risks from drinking and bathing water pollution

3. ZDRAVOTNI DUSLEDKY A
RIZIKA ZNECISTENI PITNE
A REKREACNIi VvODY

Pitnou vodou z vetejnych vodovodl bylo v roce 2015
zasobovano 94,7 % obyvatel CR. Udaje o kvalit&
pitné vody jsou od roku 2004 ziskavany pomoci
informacniho systému (IS) spravovaného Minis-
terstvem zdravotnictvi, ktery zahrnuje vsSechny
vodovody a dal$i zpisoby vefejného zasobovani
pitnou vodou v CR. Zdrojem dat jsou ve vé&tsing
rozbory zajiStované provozovateli, jejichZ prove-
deni v predepsané Cetnosti a rozsahu je uloZeno
platnou legislativou; pouze mala cast dat byla
pofizena hygienickou sluzbou v ramci statniho
zdravotniho dozoru. Do systému mohou byt vkla-
dany pouze vysledky analyz provedenych v labo-
ratofich s platnym osvédcenim o akreditaci, auto-
rizaci nebo o spravné ¢innosti laboratore. Do zpra-
covani udaja o kvalit€ pitné vody nejsou zahrnuta
data pfi havarijnich stavech. Ukazatele kvality
jsou posuzovany podle Vyhlasky ¢. 252/2004 Sb.
ve znéni pozdéjSich predpisi, ktera je harmo-
nizovéna s evropskou smérnici Rady 98/83/EC,
0 jakosti vody uréené pro lidskou spotiebu. Ve srov-
nani s touto smérnici zahrnuje c¢eska vyhlaska vice
ukazatell kvality a u nékolika ukazateld ma pii-
snéjsi limitni hodnotu, coZ smérnice pripousti.

V roce 2015 bylo monitorovano celkem 4 094 vodo-
vodi!. Pfevd’na vétsina vodovodii (3 817) pattila
k tzv. mensim, z nichZ je zdsobovano vZdy méné
nez 5 000 obyvatel. Pouze 277 vodovodi pattilo
do kategorie tzv. vét§ich, na néZ je napojeno vice
nez 5 000 obyvatel; takové vodovody vSak zaso-
buji 80 % viech obyvatel CR zasobovanych vodou
z verejného vodovodu. Celkem 41 % obyvatel je
zasobovano pitnou vodou vyrobenou z podzem-
nich zdroja, 39 % z povrchovych zdroji a 20 %
ze zdroji smiSenych. Celkovy pomér objemt pod-
zemnich a povrchovych zdroji je asi 1:1.

3.1 Kvalita pitné vody

V roce 2015 bylo provedeno pres 33 tisic odbért
pitné vody, pfi kterych bylo ziskdno vice nez

3. HEALTH CONSEQUENCES
AND RISKS FROM DRINKING AND
BATHING WATER POLLUTION

In 2015, drinking water from the public water
supply systems was available to 94.7% of the Czech
population. 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 surveillance.
The results of analyses can only be entered into the
information system if obtained by an accredited,
authorized, or good laboratory practice certified
laboratory. The data during emergency condi-
tions are not included into the processing. The
quality indicators have been evaluated by Decree
no. 252/2004 Coll. as amended, which is harmo-
nized with the European Council Directive 98/83/EC,
on the quality of water intended for human con-
sumption. In comparison with the Directive the
Czech Decree includes more quality indicators
and some indicators have stricter limit value,
which the Directive permits.

In 2015, a total of 4,094 water mains' were
monitored. The overwhelming majority of the
water mains (3,817) were smaller, i.e. serving less
than 5,000 population. Only 277 water mains were
classified as larger but served 80% of the popula-
tion of the Czech Republic connected to the public
water supply system. As many as 41%, 39%, and
20% of the population were supplied with drinking
water produced from underground, surface, and
mixed sources, respectively. The rate of under-
ground and surface sources is approximately 1:1.

3.1 Drinking water quality

In 2015, more than 33 thousand drinking water
samples were analyzed and more than 933,000

1 Zakladni jednotky pro posuzovani kvality pitné vody podie
vyhlasky Ministerstva zdravotnictvi CR 252/2004 Sb.
ve znéni pozdéjSich predpisl jsou zasobované oblasti,
coz je prakticky totozny pojem jako vefejny vodovod.
Lisi se pouze v pfipadé, kdy je jeden vodovod zasobovan
z vice zdrojli, které se od sebe svou kvalitou vyrazné
odliSuji a pred vstupem do spotfebisté se nemichaji —
pak je tento vodovod rozdélen do nékolika zasobovanych
oblasti, ve kterych je kvalita vody pfiblizné stejna.

! The basic unit used in the assessment of drinking water
quality from the public water supply system as defined
by the Decree 252/2004 Coll. as amended is the supply
zone. A supply zone is virtually the same term as a public
water supply; it differs only in case of more drinking water
sources of markedly different quality and the water is not
blended before entering the consumer place - then
the water supply is divided into several supplied areas
where water quality is about the same.
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933 tisic hodnot jednotlivych ukazatelti jakosti
vody. Limity zdravotné vyznamnych ukazatell
(limitovanych nejvyssi mezni hodnotou, NMH)
byly piekroceny celkem v 1 388 piipadech. Mezni
hodnoty3 (MH) ukazateld jakosti, charakterizu-
jicich predevsim organoleptické vlastnosti pitné
vody, nebyly dodrZeny v 5 873 pfipadech. Ve vét-
§ich vodovodech bylo z celkového poctu stano-
veni pfislusného typu limitni hodnoty zjiSténo
piekroceni NMH v 0,2 % a MH v 0,4 % stano-
veni. Podobné v men$ich vodovodech piekrocilo
NMH 0,5 % stanoveni, MH 1,8 % stanoveni. Vyvoj
jakosti pitné vody dodavané vetejnymi vodovody,
respektive vyvoj cetnosti prekroceni limitnich
hodnot ve velkych a malych vodovodech v letech
2005-2015, je znazornén na obr. 3.1. Z udaja
ziskanych v rdmci monitoringu dosud vyplyvalo,
7Ze dochazi k postupnému mirnému zlepSovani
jakosti pitné vody distribuované verejnymi vodo-
vody — coz ovSem plati pro celorepublikové zpra-
covani vysledkii a nevylucuje, Zze v nékterych
vodovodech nemohlo dojit k vyraznému zhorseni
nebo (spise) zlepseni stavu — nicméné v roce 2015
se tento trend zastavil, kdyZ bylo pozorovéano cet-
néjsi nedodrZovani NMH nez v predeslych letech.
Hlavni pficinou je sledovéani vétsiho spektra pesti-
cidnich latek a jejich metabolitti a Castéj$i nalé-
zani vyssich koncentraci.

Cetnost nedodrZeni limitnich hodnot vzriista se
zmenSujici se velikosti vodovodu (s klesajicim
poctem zasobovanych obyvatel). Nejcastéji jsou
nedodrZovany limitni hodnoty pro Zelezo, mangan
a pro hodnotu pH. Ve vétsich vodovodech je
oproti men$im vodovodim zjiStovano Cetnéjsi
prekracovani limitni hodnoty pro chloroform,
nebot chloroform vznika jako vedlejSi produkt
chlorovani vody a jeho obsah je zavisly mimo jiné
na dobé zdrzeni vody v potrubi, kterd je u vétSich
vodovodil delsi. Velké vodovody také castéji
vyuZzivaji k upravé povrchovou vodu s pfirozené
vys$S§im obsahem pfirodnich organickych latek,
ze kterych chloroform vznik4, neZ vody podzemni.

2 Nejvys8i mezni hodnota je limitni hodnotou obsahu zdra-

votné vyznamnych ukazatelG v pitné vodé (NMH). Pre-
kroceni takového limitu vyluCuje vodu z pouziti jako vody
pitné, neurci-li organ ochrany vefejného zdravi jinak.
Mezni hodnota (MH) je limitni hodnotou pro ukazatele
urcéujici zejména organoleptické vlastnosti vody. Jeji pre-
kro€eni obvykle nepfedstavuje akutni zdravotni riziko.

pieces of data on drinking water quality indicators
were obtained. The maximum limit values’ (MLVs)
for the indicators with significance for health were
exceeded in 1,388 samples analysed. Failure to
comply with the limit values® (LVs) for the drinking
water quality indicators relevant to the sensory
properties was reported in 5,873 samples analysed.
In larger water supplies, MLV or LV was exceeded
in 0.2% and 0.4%, respectively, of the totals of
the corresponding type of the limit value analyses.
Similarly, in smaller water mains, the respective
rates were 0.5% and 1.8%. The trend in the
drinking water quality from the public supply
system in 2005-2015 is shown in Fig. 3.1. The data
obtained within monitoring show that there is
a gradual moderate improvement in the quality of
drinking water distributed by public water supply
systems. This applies to the nationwide results
processing and does not exclude that in some water
mains could be a significant deterioration or
(more likely) improvement. However, in 2015 this
trend stopped when it was observed numerous non
compliances with NMH than in previous years.
The main cause is the monitoring of a wider
spectrum of pesticides and their metabolites and
more frequent finding of higher concentrations.

The frequency of non-compliances with the limit
values increases with decreasing size of water
supply (decreasing population supplied). The most
commonly exceeded limits were those for iron and
manganese and for the pH. The rate of failures
to comply with the limits increases with the
decreasing water main size. The limit in larger
water mains is more often exceeded for chloroform.
This is due to the fact that the chloroform is
a by product of chlorination and its contents is
thus dependent inter alia on the residence time
of water in the pipe, which is longer for larger
water main. Large water mains also frequently
use surface water for treatment with naturally
higher content of natural organic matter from
which chloroform is produced than groundwater.

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

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 health risk. Non-compliance with LV usually
does not pose an acute health risk.
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V mensich vodovodech byly Castéji prekracovany
limitni hodnoty pro dusi¢nany a ostatni ukazatele.

V nékterych vodovodech jsou nalézany nadlimitni
koncentrace fady pesticidnich latek. Celkem bylo
provedeno 31 619 stanoveni koncentraci zhruba
170 pesticidt ve vétsich vodovodech a 66 718 sta-
noveni v men$ich vodovodech. Nejcastéji jsou
v téchto vodovodech piekracovany limitni hod-
noty pro chloridazone-desphenyl, ve vétSich vodo-
vodech 68 % vzorki (32 prekroceni ze 47 stano-
veni), v menSich vodovodech 37 % vzorkt (17 pre-
kro¢eni z 46 stanoveni), dale pro metazachlor
ESA (29 % a 19 %), acetochlor ESA (27 % a 19 %)
nebo pro metolachlor ESA (19 % a 10 %). Tato
statistika je vSak zkreslena nizkym poctem analyz
oproti ostatnim ukazateldm.

V 62 vybranych rizikovych vodovodech je sle-
dovan obsah uranu v pitné vod¢. Cilovou limitni
hodnotu prfekrocilo 1 ze 13 stanoveni ve vétSich
vodovodech a 44 ze 142 stanoveni v menSich
vodovodech.

Cetnost piekroceni limitnich hodnot pro mikro-
biologické ukazatele je zndzornéna na obr. 3.2
a pro zdravotné vyznamné chemické ukazatele
na obr. 3.3.

Celkem 68 % obyvatel (7,1 milionu) bylo v roce 2015
zdsobovano pitnou vodou z distribucnich siti,
v nichZ nebylo nalezeno Zadné prekroceni limitu
ani u jednoho ze zdravotné vyznamnych ukazateld.
Naproti tomu ve 142 prevazné nejmensich vodo-
vodech, zasobujicich zhruba 981 tis. obyvatel,
bylo nejméné u jednoho zdravotné vyznamného
ukazatele nalezeno ptekroceni limitni hodnoty
ve vSech provedenych stanovenich.

Z hlediska zdravotniho rizika jsou nejproblema-
ti¢téj$imi kontaminanty pitné vody dusi¢nany a
chloroform. PfekroCeni limitni hodnoty dusic-
nana (50 mg/l) bylo zjisténo celkem v 0,8 %
pripaddi. V 74 vodovodech stiedni rocni kon-
centrace dusi¢nanl pfekrocila limitni hodnotu
pro obsah dusi¢nant (rozmezi 50,1-110 mg/l);
20 téchto vodovodii ma platnou vyjimku. Obsah
chloroformu nad limitni hodnotou (30 pg/l) byl
zjistén v 0,8 % ptipadid. V 13 vodovodech za-
sobujicich celkem 24,5 tisic obyvatel dosahla ¢i
prevysila stfedni ro¢ni koncentrace chloroformu
limitni hodnotu.

In the smaller ones non-compliance with the limits
for nitrates and all the other indicators is more
frequently found.

In some water supply systems excess of limit
concentrations of a number of pesticides were
found. A total of 31,619 analyses of pesticide con-
centrations were performed in about 170 larger
water supplies and 66,718 in the smaller water
supply systems. Most often were over limit values
Sfound for Chloridazone-desphenyl, in larger water
supplies 68% of the samples (32 exceedings of
47 determinations), in smaller water supplies 37%
of the samples (17 exceedings of 46 determina-
tions), followed by metazachlor ESA (29% and
19%), acetochlor ESA (27% and 19%) or metola-
chlor ESA (19% and 10%). This statistic, how-
ever, is distorted by the low number of analyses
compared to other indicators.

A total of 62 selected water supplies in risk of
uranium in drinking water were monitored. The
target limit value was exceeded in 1 of 13 samples
in larger water mains and 44 of 142 samples in
smaller water supply systems.

Non-compliance with the microbiological indica-
tors is represented in Fig. 3.2 and non-compliance
with the limits for chemical indicators with signifi-
cance for health in Fig. 3.3.

In 2015, 68% (7.1 million) of the population were
supplied with water from the distribution systems
in which no exceedance of any limit was recorded
for any indicator with significance for health.
On the other hand, at least one of the maximum
limit values for any indicator with significance for
health was exceeded in all analyzed samples in 142
mostly smallest supply systems serving altogether
981 thousand population.

Nitrates and chloroform appear to be the most
problematic contaminants of drinking water. The
limit value (50 mg/L) for nitrates was exceeded in
0.8% of the analysed samples. In 74 water mains
the annual mean concentration of nitrates was equal
to or higher than the limit value (with a range of
50.1-110 mg/L). Twenty of these water mains had
an exemption granted for the content of nitrates.
The limit value for chloroform (30 ug/L) was
exceeded in 0.8% of the analysed samples. In 13
water mains serving a total of 24.5 thousand popu-
lation, the annual mean concentration of chloro-
form was equal to or higher than the limit value.
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Zdravotni vyznam optimalniho obsahu vapniku
a hor¢iku v pitné vodé€ je nesporny. Z monito-
ringu vyplyvd, Ze jen 25 % obyvatel je zasobo-
vano pitnou vodou s doporucenou optimalni kon-
centraci vapniku (40-80 mg/1) a hot¢iku pouhych
5 % obyvatel (20-30 mg/l, obr. 3.4). Vodou s opti-
malni tvrdosti (2-3,5 mmol/l) je zasobovano jen
30 % obyvatel. Proto je snizovani obsahu téchto
prvki domaci upravou vody v naprosté vétSiné
piipadii neZadouci.

Ozateni z pitné vody je plisobeno prevazné pii-
tomnosti radonu, pfispévek ostatnich radionuklidd
(izotopy radia, uranu) k ozafeni z pitné vody je
velmi nizky. Podle tdaji evidovanych v databazi
suiB* byla smérnd hodnota pro objemovou akti-
vitu radonu (50 Bg/l) v roce 2015 prekrocena
v 11 % pripadi. Mezni hodnota (300 Bg/l) byla
prekrocena u Sesti vodovodi; u téchto vodovod
se projevila koncici Zivotnost v minulosti instalo-
vanych odradonovacich zafizeni a situace je fe-
Sena jejich postupnou obnovou. Primérné ozareni
z vody v dasledku pritomnosti Rn-222 (efektivni
davka z ingesce i inhalace) je moZno odhadnout na
0,06 mSv/rok, coz je asi stokrat nizs$i nez z radonu
pronikajiciho do budov pfimo ze zemé. Celkové
zpisobi obsah radionuklidd pfitomnych v pitné
vod¢ (radon, izotopy uranu, radia a olova) efek-
tivni davku v praméru asi 0,07 mSv/rok. Piijjmem
pitné vody je Cerpano asi 5 % obecného limitu
(1 mSv/rok) daného vyhlaskou Statniho uradu pro
jadernou bezpecnost €. 307/2002 Sb., o radiacni
ochrang, ve znéni pozdéjsich predpisd.

Schvalené vyjimky

Pro 80 vodovodi platila v roce 2015 vyjimka pro
zdravotné vyznamné ukazatele schvalend orga-
nem ochrany verejného zdravi. Mirnéjsi hygienicky
limit, nez stanovi vyhlaska ¢. 252/2004 Sb., byl
nejCastéji povolen pro dusi¢nany (43 vodovodu
zasobujici celkem 24,3 tisic obyvatel). Povolena
limitni hodnota se pohybovala v rozmezi od 60
do 130 mg/l. Z dalSich zdravotné vyznamnych
ukazateld byla vyjimka udé€lena také pro uran
(10 vodovodd, 12,6 tisic obyvatel, 15-30 ug/l)

There is an increasing body of evidence on the
health significance of the optimal calcium and
magnesium content of drinking water. The moni-
toring has shown that only 25% of the popula-
tion are supplied with water with the recom-
mended calcium concentration (40-80 mg/L) and
only 5% of the population are supplied with water
with the recommended magnesium concentration
(20-30 mg/L, Fig. 3.4). Thirty percent of the
population are supplied with water with optimal
hardness (2-3.5 mmol/L). Therefore, in most
cases, it is undesirable to modify the content of
these elements in households.

Radiation in drinking water is usually due to the
presence of radon; the contribution of other radio-
nuclides (radium and uranium isotopes) is very
low. According to the database of the State Office
of Nuclear Safety the reference level of radon
activity was exceeded in about 11% of the samples
analysed in 201 5%, The limit value (300 Bg/L) was
exceeded in six water mains in 2015; in these water
supplies the service life of the older installed equip-
ment was ending and the situation was dealt by its
gradual restoration. 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 estimated effective
dose of 0.07 mSv/year on average, i.e. in about 5%
of the general limit of 1 mSv/year laid down by the
State Office for Nuclear Safety in the Regulation
30772002 on radiation protection, as amended.

Granted exemptions

In 2015, 80 water mains had exemptions granted
by the public health protection authority. Less
stringent public health limits than those set in
Regulation 252/2004 applied most often to nitrates
(43 water mains serving a total of 24.3 thousand
population). The tolerable limit values ranged
from 60 to 130 mg/L. Other indicators signifi-
cant for health with the granted exemptions were
e.g. uranium (10 water mains, 12.6 thousand
population, 15-30 ug/L) and other particular

4 Kazdy provozovatel vefejného vodovodu ma povinnost
jednou roéné nechat stanovit hodnoty celkové objemové
aktivity alfa a beta a objemovou aktivitu radonu. Z poc¢tu
dodanych vysledkl v$ak vyplyva, Zze ne kazdy tuto po-
vinnost spinil, resp. zaslal vysledky do databaze SUJB.

4 Each operator of a public water supply system has
an obligation to determine annually the total volume activity
alpha and beta and the volume activity of radon. From the
number of data in the database it results, however, that not
everyone discharged this obligation or sent the data.
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a dalsi jednotlivé vyjimky pfevaziné pro pesticidy.
Podle ddaji v databazi IS platil v 28 vodovodech
(31 tisic obyvatel) alespoii po ¢ast roku 2015
uplny ¢i dil¢i zdkaz uzivani vody z vodovodu jako
vody pitné.

3.2 Expozice kontaminantiim z pitné vody

Ze vSech kontaminantd v pitné vodé je privod
dusi¢nanll nejvyssi; pitim pitné vody z vefej-
nych vodovodu je prﬁmémé5 Cerpano 5-7 % cel-
kového denniho pfijatelného pﬁvodu6 dusi¢nanii
(pti denni konzumaci 1,5 litru pitné vody z vodo-
vodu). U chloroformu byl zjiStén priméry piivod
z pitné vody predstavujici zhruba jedno procento
denniho tolerovatelného pfivodu. Koncentrace
ostatnich hodnocenych kontaminantii v pitné vodé
¢asto nepresahuji mez stanovitelnosti pouZité ana-
Iytické metody, a proto expozici témto latkam
nelze kvantifikovat. S jistotou lze vSak fici, Ze
primérna expozice je mensi nez 1 % pfrislusSného
expozic¢niho limitu.

Ackoliv primérny piivod dusi¢nand pitnou vodou
predstavuje pro obyvatele CR jen nékolik procent
celkového denniho pfijatelného piivodu, zhruba
750 tisic obyvatel zdsobovanych vefejnym vodo-
vodem pfijme dusi¢nanti denné pitnou vodou vice
nez 20 % jejich celkového pfijatelného privodu.
JestliZze by byl obsah dusi¢nanti na trovni limitni
hodnoty (50 mg/l), prispivala by takova pitna voda
pfi spotfebé 1 I/den u dospé€lého clovéka k celko-
vému piijatelnému pifivodu dusi¢nant 21 %, pfi
spotiebé 2 I/den pak 42 %. Rozdéleni obyvatel
podle velikosti expozice kontaminantim z pitné
vody v roce 2015 je uvedeno na obr. 3.5. Ve srov-
nani s rokem 2014 do$lo u nékterych kontami-
nantii k teoretickému nartistu poctu obyvatel
s velikosti pfivodu mezi 1 % a 10 % expozi¢niho
limitu, zejména u arzenu. Nejde zde o zhorSovani
kvality pitné vody, ale podili se na tom sladéni

exemptions mainly to pesticides. Based on the
Information System data, the supplied water was
either prohibited or restricted for use as drinking
water at least for a part of 2015 in 28 water mains
serving 31 thousand population.

3.2 Exposure to contaminants
from drinking water

As for the intake of contaminants from drinking
water, exposure to nitrates clearly predominates,
reaching about 5-7% on averag65 of the overall
acceptable daily intake® of nitrates (for a daily
consumption of 1.5 litre of tap water per person).
The average daily intake of chloroform from
drinking water was roughly 1% of the tolerable
daily intake. As the concentrations of the other
contaminants in drinking water often do not reach
the detection limits of the respective analytical
methods used, it is not possible to quantify expo-
sure to these substances. However, it can be said
with certainty that, on an average, it is lower
than 1% of the respective exposure limit.

The mean intake of nitrates from drinking water
in the Czech Republic accounts for about 5-7% of
the overall acceptable daily intake; nevertheless,
about 750 thousand population of the Czech
Republic are supplied with drinking water that
accounts for more than 20% 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 liters/day by 42%.
The distribution of the population by magnitude
of exposure to contaminants from drinking water
in 2015 is shown in Fig. 3.5. In comparison
with 2014, the theoretical increase of population
occurred with the magnitude of intake in the range
between 1% and 10% of the exposure limit in some
contaminants, particularly for arsenic. This is not
due to the deterioration in the quality of drinking

Velikost expozice kontaminantt v CR byla ziskéna po-
moci stfedni koncentrace (medianu) koncentraci ve vodo-
vodech ziskanych rozbory vzorkd vody béhem roku. Prd-
mérna expozice za vSechny vodovody pak byla zvazena
poétem zasobovanych obyvatel, s vysledkem zhruba
5-6 % denniho pfijatelného privodu P¥i pouziti 90% kvan-
tilu koncentraci dusié¢nanti jde o hodnotu ve vys$i 7-8 %.

Celkovy pfijatelny/tolerovatelny denni pfivod kontaminantu
je takovy pfivod potravinami, vodou, prachem apod.,
ktery podle soucasnych poznatk(l nepredstavuje zdra-
votni riziko ani pfi celozZivotni expozici.

° The magnitude of exposure to contaminants in the Czech
Republic was obtained as the median of concentrations
reported in the supply zones during the year. The mean
exposure for all supply zones was weighted by the
number of population. For the 90% quantile of con-
centrations, the exposure to nitrates was 7-8% of the
acceptable daily intake.

The overall tolerable daily intake of a contaminant is its
total intake from food, drinking water, dust, etc. that does
not pose a health risk, even if considered on a lifelong
basis, according to the latest knowledge.
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parametri pro vypocet expozice s ostatnimi sub-
systémy monitoringu, a zejména navyseni uvazo-
vané konzumace pitné vody z vodovodu z 1 litru
na 1,5 litru denné.

Z hodnoceni velikosti expozice cizorodym latkdm
z pitné vody, pro které je stanoven expozi¢ni limit
(arzen, chlorethen, dusitany, dusi¢nany, hlinik,
kadmium, mangan, méd, nikl, olovo, rtut, selen,
chloroform) nevyplyva pravdépodobnost posko-
zeni zdravi z hlediska nekarcinogennich ucinki.
Je vSak mozné, 7e v pfipad€, Ze musi byt udé-
lena vyjimka, je organem ochrany zdravi urcena
skupina spottebiteld jako ohrozena (obvykle ko-
jenci a malé déti nebo t€hotné Zeny), a pak je tato
skupina ze zasobovani vyloucena nebo pfijem
takové vody omezen, aby nemohlo dojit k poSko-
zeni zdravi.

3.3 Karcinogenni riziko z pitné vody

Pro vypocet predpovédi teoretického zvySeni
pravdépodobnosti vzniku nédorovych onemoc-
néni v disledku chronické expozice organickym
latkam (1,2-dichlorethan, benzen, benzo[a]pyren,
benzo[b]fluoranthen, benzo[k]fluoranthen, bromdi-
chlormethan, bromoform, chlorethen (vinylchlorid),
dibromchlormethan, indeno[/,2,3-cd]pyren, tetra-
chlorethen, trichlorethen) z privodu pitné vody byl
pouzit linearni bezprahovy model podle metody
hodnoceni zdravotniho rizika. Smérnice rakovin-
ného rizika byly prevzaty z materialu US EPA [1].
Pro vypocet ro¢niho ptispévku odhadu zvySeni
rizika byla pouZita hodnota primérné hmotnosti
¢lovéka 70 kg, stiedni délka Zivota 70 roki a
celoZivotni expozice (pfepoctena na rocni expozici
a riziko) a stfedni hodnota spotfeby pitné vody
1,5 litru denné. Podle vypoctu teoretického zvySeni
pravdépodobnosti vzniku nddorovych onemocnéni
v dtsledku chronické expozice karcinogennim
latkam, provedeného s¢itanim uc¢inkd jednotli-
vych latek podle doporuceni agentury US EPA,
muZe konzumace pitné vody z vetejného vodovodu
teoreticky piispét k rocnimu zvyseni pravdépodob-
nosti vzniku nadorovych onemocnéni pfiblizné
dvéma pfipady na 10 miliént obyvatel.

Vypoclty expozice a rizika byly provedeny podle
standardniho postupu, nicméné pouZité expozicni
faktory jsou vzdy zatiZeny urcitou mirou nejistoty,
jako naptiklad omezené spektrum sledovanych

water, but because of harmonization of parameters
for the exposure calculation with other monitoring
subsystems, and in particular the increase in con-
sidered consumption of drinking tap water from
1 litre to 1.5 litres per day.

From the assessment of exposure to contaminants
in drinking water, for which the exposure limit
was set (arsenic, chloroethene, nitrites, nitrates,
aluminum, cadmium, manganese, copper, nickel,
lead, mercury, selenium, chloroform) it does not
result the likelihood of health complaints in terms
of non-carcinogenic effects. It is possible, how-
ever, that in the event that it should be granted
an exemption, the public health authority designates
a vulnerable group of consumers (usually infants
and young children or pregnant women), and
then this group is excluded from the supply or
consumption of such water 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-dichloroethane,
benzene, benzo[a]pyrene, benzo[b]fluoranthene,
benzo[k]fluoranthene, bromodichloromethane,
bromoform, chloroethene (vinyl chloride), dibromo-
chloromethane, indenol 1,2,3-cdpyrene, tetrachloro-
ethene, and trichloroethene) from drinking water
intake, the linear no-threshold model was used in
accordance with the health risk assessment method.
The US EPA guidelines for carcinogen risk assess-
ment were followed [1]. For the calculation of the
annual contribution to the estimated incremental
cancer risk, an average body weight of 70 kg,
mean life expectancy of 70 years, lifelong expo-
sure (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 calcu-
lation, it follows 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. Never-
theless, the considered exposure factors always
imply a certain level of uncertainty, e.g., due to
the limited spectrum of the monitored substances
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zdravotné vyznamnych latek, individuélni velikost
konzumace pitné vody z vodovodu, riiznid mira
vstiebani sledovanych latek v organismu apod.
To mohlo vést k nad- i podhodnoceni situace.
Inhalaéni a dermdlni expozice, které jsou u né-
kterych kontaminant podobné vyznamné jako
konzumace, nebyly uvaZovéany, protoze chybi
specifické udaje o chovani Ceské populace pii
vyuzivani vody v domdacnosti.

3.4 Jakost vody ve verejnych a komeréné
vyuzivanych studnach

V ramci celostatniho monitoringu jsou informac-
nim systémem PiVo sbirdny také udaje o jakosti
pitné vody pochazejici z verfejnych studni a indi-
vidudlnich zdroji vyuZivanych k podnikatelské
¢innosti, pro jejiz vykon musi byt pouZivana pitnd
voda (komer¢ni studny). V roce 2015 bylo ode-
brano 6 113 vzorkid z 313 vetejnych a 2 359 ko-
mercnich studni. Z celkového poctu pres 150 tisic
stanovenych hodnot ukazateld jakosti pitné vody
bylo zaznamenéno 3 714 ptipadii nedodrZeni limit-
nich hodnot ukazateld, z toho limity zdravotné vy-
znamnych ukazateld byly prekroceny v 680 pfi-
padech. Tento pocet nedodrZzeni limitu vztazen
k poctu stanoveni tohoto typu limitni hodnoty zna-
mena nedodrzeni NMH v 1,1 % stanoveni. Rela-
tivn€ Cetné byly ndlezy nedodrZeni limitnich hod-
not vSech mikrobiologickych ukazateli jakosti
pitné vody, napt. intestindlni enterokoky (4,7 %),
Escherichia coli (3,4 %), koliformni bakterie (10,5 %),
Clostridium perfringens (2,7 %). Z dalSich uka-
zatelll byly nejcastéji nedodrZeny limitni hodnoty
pH (13,6 %), manganu (11,2 %), chlorida (6,6 %),
dusi¢nant (4,7 %), metolachloru ESA (22,7 %) nebo
desphenyl-chloridazonu (33,3 %). Vysoky podil
prekroceni limitni hodnoty u poslednich dvou uka-
zatell je opét dan relativné nizkym poctem vzorki.

3.5 Ukazatele pfimého poskozeni zdravi
z pitné vody

Pokud jde o akutni poskozeni zdravi po konzumaci
pitné vody (otrava, infekéni onemocnéni), infor-
mace o pripadném poskozeni zdravi pitnou vodou
vychazi z pfimého hlaSeni pracovnikii odboru ko-
munalni hygieny krajskych hygienickych stanic
o zaznamenanych ndkazach, otravach ¢i jinych one-
mocnénich, ke kterym doslo v souvislosti s jakosti
a uzivanim pitné vody ze sledovanych vodovod

with significance for health, individual variation
in tap water consumption and absorption of the
monitored substances in the body, etc. They might
result in risk underestimation or overestimation.
Inhalation and dermal exposure that are similarly
significant as the ingestion of some contaminants
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 2015,
6,113 samples were collected from 313 public and
2,359 commercial wells. Of a total of 150 thousand
obtained results, 3,714 did not comply with the
limit values for the drinking water quality indica-
tors. Of that, the limits (MLVs) for the indicators
with significance for health were exceeded in 680
of the analysed samples which mean 1.1% of
analyses relevant for this limit type. Failures to
comply with the limits for microbial indicators
of drinking water quality, e.g. enterococci (4.7%),
E. coli (3.4%), coliforms (10.5%), Clostridium
perfringens (2.7%), etc., were relatively common.
Failures to comply with the limits for other indi-
cators were most frequently observed e.g. for pH
(13.6%), manganese (11.2%), chlorides (6.6%),
nitrates (4.7%), metolachlor ESA (22.7%) or
desphenyl-chloridazon (33.3%). High propor-
tion of the limit value exceedings for the last two
indicators is given by the relatively low number
of samples.

3.5 Drinking water related human health
impairment

In the case of acute injury after consumption of
drinking water (poisoning, infectious diseases),
information on the potential harm of drinking
water is based on direct reporting of the Depart-
ment of communal hygiene in regional health
authorities of recorded infections, poisoning, or
other illnesses that occurred in relation to the
quality and the use of drinking water from a public
water supply monitored and public (or used for
public water supply) wells. In 2015 in seven
regions were recorded and reported eight such
events. There were two suspected epidemic (Zlin
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a vefejnych (popf. pro zdsobovani vefejnosti po-
uzivanych) studni. V roce 2015 bylo v sedmi kra-
jich zaznamenano a hlaseno osm takovych udalosti.
Jednalo se o dvé suspektni epidemie (Zlinsky a
Liberecky kraj) a Sest potvrzenych epidemii z pitné
vody (Praha a kraje Jihomoravsky, Jihocesky,
Moravskoslezsky, Zlinsky a Vysocina). Zdrojem
infekce byla v Sesti pfipadech (z toho jeden sus-
pektni) voda z komer¢ni studny, ve dvou piipadech
(z toho jeden suspektni) voda z vefejného vodo-
vodu (jednalo se o dva nejvét§si provozovatele
vodovodii v CR). Ve srovnéni s rokem 2014, kdy
byly hlaSeny pouze dvé takové udélosti, byl zazna-
menan nartst epidemii, pricemz v Praze - Dejvi-
cich se s téméf 11 tisici ptipady jednalo o nejvétsi
epidemii z pitné vody v CR za poslednich vice
nez 50 let [1]. PfestoZe pficinou epidemii jsou
prevazné komerc¢ni studny, epidemie z vody ve ve-
fejném vodovodu maji nesrovnatelné vyssi pocet
exponovanych a nemocnych osob.

3.6 Monitoring kvality rekreacnich vod
ve volné prirodé

Zdravotni rizika z rekreacnich vod, pokud pomi-
neme utonuti a Urazy, jsou spojena predevsim s kon-
taminaci patogennimi mikroorganismy, rozvojem
sinic a fas a na nékterych mistech také s cerkario-
vou dermatitidou (projevuje se intenzivnim své-
dénim). Masovy vyskyt sinic a fas a vyznamné zne-
¢isténi pfirodniho i antropogenniho pivodu muze
také negativné ovlivnit atraktivitu rekreacnich vod
pro koupajici se osoby. Systematicky je moni-
torovan vyskyt indikatorti fekalniho znecisténi
(E. coli a intestinélni enterokoky), sinic a fas a pii-
rodniho zneci$téni a znecisténi odpady. Vysledky
monitorovani se hodnoti prevazné na zakladé po-
sledniho odbéru kromé indikétori fekalniho zne-
¢isténi, u kterych se provadi po kazdé koupaci se-
z6né tzv. klasifikace z dat za predchozi Ctyfi roky.

Do informac¢niho systému jsou zasildna data
o kvalit¢ vody pro koupini béhem koupaci se-
zony. Organy ochrany vefejného zdravi pravi-
delné provadi souhrnné hodnoceni podle vy-
hlasky ¢. 238/2011 Sb. (v platném znéni), a pii-
sluSnych metodickych doporuceni a oznacuji
kvalitu koupaci vody pomoci pétibodové stup-
nice. Aktudlni kvalita koupacich vod je pristupna
vefejnosti na webovych strankach krajskych hy-
gienickych stanic, na strankdch Narodniho geo-

and Liberec Region) and six confirmed outbreaks
from drinking water (Prague and the South
Moravia, South Bohemia, Moravia-Silesia, Zlin
and the Highlands Regions). The source of infec-
tion was water from commercial water wells in
six cases (one suspected), and water from public
water supply in two cases (one of them suspected),
concerning two biggest operators of water systems
in the Czech Republic. In comparison with 2014,
when there were reported only two such events,
there was an increase in epidemics in 2015.
In Prague - Dejvice with almost 11 thousand cases
it was the largest epidemic from drinking water
in the Czech Republic over the past 50 years [1].
Although the cause of epidemic is mainly com-
mercial wells, epidemics from water in public water
mains have a much higher number of exposed and
afflicted persons.

3.6 Monitoring of the bathing water quality

Health risks of recreational waters leaving aside
the drowning and injuries are mainly associated
with contamination by pathogenic microorganisms,
development of algae and in some places also with
cercarial dermatitis (manifested by intense itching).
Mass occurrence of cyanobacteria and algae, and
significant pollution of natural and anthropogenic
origin may also negatively affect the attractiveness
of recreational 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 pollution 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 guide-
lines rating the areas on a scale from 1 to 5.
The most recent recreational water quality data
are accessible by the public at the websites of
the regional public health agencies, National Geo-
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portalu INSPIRE’ spravovaném agenturou CENIA
a na webové strance Koupaci V0dy8. Vyvoj kvality
koupacich vod v letech 2004 aZ 2015 je uveden na
obr. 3.6, na némZ je kazda lokalita charakterizo-
véana nejhor$im hodnocenim béhem koupaci sezény.
V poslednich letech se pocet hodnocenych kou-
pacich vod pohybuje pies 250 (v roce 2012 — 261;
2013 — 258; shodné 2014 a 2015 — 251). Nejvét-
$im problémem tuzemskych pfirodnich vod na-
dale zstdva masovy vyskyt sinic tvoricich vodni
kvéty, a to zejména béhem letnich mésict a zacat-
kem podzimu. Zhor$ené hodnoceni kvili nalezim
indikéatorti fekalniho zneciSténi je méné Casté.
V roce 2015 byly ze ¢tyt vod ke koupéni hlaSeny
pripady cerkariové dermatitidy.

Ze ziskanych dat je také kazdy rok zpracovana
zprava podle pozadavki EU a zaslana Evropské
komisi. Tato zprava, do které jsou zahrnuty pouze
vyznamnéjsi koupaci vody ve volné pfirodé (podle
smérnice 2006/7/ES se na nich koupe velky pocet
lidi), je zaloZena pifedevSim na vysledcich sle-
dovani indikatort fekalniho zneciSténi. Kvalitu
rekreacnich vod v CR je podle kritérii EU moZno
hodnotit jako pomémé dobrou. Z pocatku monito-
rovani byl podil vyhovujicich koupacich vod nizky
vzhledem ke znacnému poctu vod s nedostatecnym
vzorkovanim; postupné pocet koupacich vod vyho-
vujicich limitnim pozadavkiim EU stoupal. Zatimco
v roce 2004 vyhovélo pozadavkiim 49 % z celko-
vého poctu sledovanych 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 2015. Od roku 2012
Evropska komise hodnoti a klasifikuje koupaci vody
v EU podle novych pravidel uvedenych ve smér-
nici 2006/7/ES (viz § 9 vyhlasky ¢. 238/2011 Sb.).
V letech 2012-2015 vyhovéla novym limitnim
pozadavkiim EU (byla zarazena alespon do ka-
tegorie prijatelnd jakost vody) vétSina koupacich
vod v CR — pfiblizn& 90 %, v roce 2015 pak kon-
krétné 142 z celkovych 153, tj. 92,8 %.

Citace:

[1] Kozisek, F. Dejvicka havérie a epidemie nebyla
nahoda — Pficiny a prabéh dejvické epidemie
v kvétnu 2015. Vodni hospodarstvi, 2016, 66(1): 1-7.

[2] Risk-Based Concentration Table, May 2014

Update, United States Environmental Protection
Agency, Philadelphia 2014.

portal INSPIRE’ maintained by the CENIA agency
and Bathing water portalg. Development of the
bathing water quality in the years 2004-2015
is shown in Fig. 3.6, where each site is characte-
rized by the worst assessment during the bathing
season. The number of evaluated bathing waters
is over 250 (in 2012 — 261, 2013 — 258, 2014
and 2015 — 251). The most serious problem of
recreational waters remains a mass occurrence
of cyanobacteria forming water blooms, especially
during the summer months and early fall. Dete-
riorated rating due to indicators of fecal con-
tamination is less often. In 2015, in four loca-
lities occurrence of cercarial dermatitis cases
were recorded.

From the data obtained, reports are produced
in accordance with the EU requirements and
submitted to the European Commission. This
report, in which are included only significant
bathing waters in open air (under Directive
2006/7/EC there bathe a large number of people)
is based primarily on the results of monitoring
indicators of fecal contamination. The recrea-
tional water quality in the Czech Republic can be
rated as relatively good. At the very beginning,
the proportion of the compliant recreational water
areas was low because of the low sampling
frequency in many of them. In 2004, the comp-
liance rate was 49% in comparison with 87%
in 2011. The number of bathing water quality
monitoring points, the data from which have
been reported to the EU, dropped from 176
in 2004 to 153 in 2015. Since 2012 the European
Commission evaluates and classifies the EU
bathing waters according to the new regulations
published in the Directive 2006/7/ES (in the
Decree 238/2011 Coll. — § 9). Nevertheless, the
new EU limits were met, i.e. the bathing water
quality was rated at least as acceptable, in most,
i.e. in 142 (93%) of 153 outdoor bathing areas.
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Obr. 3.1 Cetnost nedodrzeni limitnich hodnot podle velikosti zasobované oblasti,

2008-2015

Fig. 3.1 Exceedance of the DW quality limit values by size of the supply zone,

2008-2015
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Obr. 3.2 Cetnost nedodrzeni limitni hodnoty pro mikrobiologické a biologické
ukazatele, 2015
Fig. 3.2 Exceedance of the limit values for microbiological and biological
indicators, 2015
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Obr. 3.3 Cetnost nedodrzeni nejvy$si mezni hodnoty pro zdravotné vyznamné
latky, 2015
Fig. 3.3 Exceedance of the maximum limit value for chemicals, 2015
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trichloroethene, boron, benzene, antimony.

Obr. 3.4 Rozdéleni obyvatel podle obsahu horéiku a vapniku v dodavané
pitné vodé, 2015

Fig. 3.4 Distribution of population by magnesium and calcium content
in the tap water, 2015

Horcik Vapnik
Magnesium Calcium
Optimalni hodnota

Optimum value g q 3%

optimum vale 5 %
20 % ‘

| (I = N | 1 [ N
<10 mg/l. 10-20 mg/l 20-30 mg/l > 30 mgl/l <30 mg/l 30—40 mg/l 40-80 mg/l >80 mgl/l

72 %

25%

Optimalni hodnota
Optimum value

13 %

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



Souhrnna zprava za rok 2015
Summary Report, 2015

7 N\
Obr. 3.5 Rozdéleni obyvatel podle expozice chemickym latkam z pitné vody, 2015
Fig. 3.5 Distribution of the population by exposure to chemicals from drinking

water, 2015
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Obr. 3.6 Vyvoj kvality koupacich vod podle souhrnného hodnoceni CR, procentualni
zastoupeni kategorii, 2004—2015
Fig. 3.6 Trend in bathing water quality by summary national evaluation, percentage
of categories, 2004-2015
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4. ZDRAVOTNI DUSLEDKY
A RUSIVE UCINKY HLUKU

Subsystém III zahrnuje monitorovani hluku opako-
vanym 24-hodinovym méfenim v méficich mistech
a dotaznikové Setieni ve sledovanych lokalitach.
Monitorovani probihalo od roku 1994 do roku 2006
kazdoroéné v 19 méstech CR. Od roku 2009 pro-
biha méreni periodicky s intervalem 2-3 roky,
od roku 2011 je realizovano v 9 méstech (Havli¢-
kiv Brod, Hradec Kralové, Jablonec nad Nisou,
Olomouc, Ostrava, Plzefi, Praha 3, Usti nad Orlici
a Znojmo). V kazdém mést€ jsou vybrany dvé
lokality s rozdilnou intenzitou hluku, v kazdé loka-
lit€ je zvoleno jedno méfici misto. Posledni méteni
hluku probéhlo v roce 2014, v kazdém méficim
misté dvakrat, na jafe a na podzim. Metodika mé-
feni byla popsana v souhrnné zpraveé za rok 2014.

4.1 Vyvoj noéniho hluku 1994-2014

V roce 2015 se hodnoceni vysledki monitoringu
hluku zaméfilo na problematiku no¢niho hluku.
Noc predstavuje dobu spanku a fyziologické rege-
nerace organismu a proto je tiché prostfedi v tomto
Case obzvlasté dilezité pro zdravi. Dostatecné pro-
kazanymi zdravotnimi u¢inky hluku v no¢ni dobé
jsou zmény fyziologickych funkci béhem spanku
(zmény kardiovaskularni aktivity, zmény mozkové
¢innosti prokdzané pomoci elektroencefalografu),
zhorSeni kvality spanku (obtiZné usinédni, probou-
zeni se, zkraceni celkové doby spanku, zvySeni
pohyblivosti ve spanku) a zvySeni uzivani 1éku
na spani [1]. Pouze omezené dikazy existuji pro
ucinky no¢niho hluku na obezitu, deprese u Zen
a psychické poruchy [2]. Caste¢né dikazy byly
podany také pro piisobeni no¢niho hluku na zhor-
Seni poznédvacich schopnosti, hypertenzi a infarkt
myokardu; u téchto poruch byla souvislost s hlu-
kem dostatecné prokdzéana pro piisobeni po celych
24 hodin (indikéator Lgy,) [3]. Senzitivni skupinou
populace vzhledem k no¢nimu hluku jsou déti,
star$i osoby, nemocni, té¢hotné Zeny a lidé pracu-
jici na smény. Déti maji sice vyssi prah probuzeni,
ale pro ostatni u¢inky no¢niho hluku jsou stejné
nebo vice citlivé nez dospéli [2].

Pro analyzu vyvoje no¢niho hluku byla pouZzita
metoda linedrniho regresniho modelu. V letech
1994-2006 byly zjistény dlouhodobé trendy vyvoje

4. COMMUNITY NOISE
AND HEALTH

Subsystem Il comprises monitoring of noise levels
by repeated measurements at measuring sites and
a questionnaire survey in the monitored localities.
Monitoring has been conducted from 1994 to 2006
on an annual basis in 19 cities in the Czech
Republic. Since 2009, measurements have been
conducted in 2-3 yearly intervals, and since 2011
have involved a total of 9 cities (Havlickiiv Brod,
Hradec Krdlové, Jablonec nad Nisou, Olomouc,
Ostrava, Plzeri, Praha 3, Usti nad Orlici and
Znojmo). In each city two localities with varying
noise intensity were selected with one measuring
site chosen per locality. The last noise measure-
ments were carried out in 2014 in spring and
autumn, twice at each site. The methodology is
described in the 2014 report.

4.1 Changes in nightime noise-levels
1994-2014

In 2015, analysis of noise monitoring led to moni-
toring of night-time noise. The night-time period
is fundamental for sleep and physiological regene-
ration; hence a noise-free environment during this
period is especially important for good health.
The health effects of night-time noise are well
documented (cardiovascular activity, EEC measured
changes), worsened sleep quality (altered phases
of going to sleep, waking, decreased sleep duration
and increased mobility during sleep) as well as
increased use of hypnotics [1]. Limited data are
available as regards the effects of night-time noise
on obesity, depression in women and mental distur-
bances [2]. There is some evidence connecting
night-time noise with deteriorated cognitive func-
tions, hypertension and myocardial infarction;
these specific problems are adequately docu-
mented for 24-hour periods (Lg,y,) [3]. Population
groups sensitive to night-time noise are children,
the elderly, patients, pregnant women and shift
workers. Although children have more sensitive
waking levels they are at least as sensitive, or
more, to the effects of other night-time noise as
are adults [2].

Linear regression was used to analyse the develop-
ment of night-time noise. In 1994-2006 long-term
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pro ukazatel L,. Bylo testovdno, zda je trend
vyznamné rostouci, klesajici, ¢i nulovy (stabilni
situace). V letech 2009, 2011 a 2014 byly vy-
sledky méfeni porovnany s trendy ocekavanymi
podle tohoto modelu (tab. 4.1.1).

Vyvoj hlukového ukazatele pro noc L, v obdobi
1994-2006 byl v 10 lokalitich stabilni s na-
hodnym kolisanim hodnot. Ve tifech lokalitach
(Havli¢ktv Brod — Prazska a Zizkova ulice a
Olomouc — Foerstrova ulice) byl prokazan sta-
tisticky vyznamny nartist nocniho hluku. Ve dvou
lokalitach (Hradec Kralové — Labska kotlina a
Praha 3 — Konévova ulice) nocni hluk naopak
statisticky vyznamné klesal (viz tab. 4.1.1).

N

v Plzni — Klatovska ulice, nasledovaly Praha 3 —
Konévova a Havlickav Brod — PraZska ulice. Nej-
ti$si byla lokalita Jablonec nad Nisou — MSenska,
nésledovaly lokality Praha 3 — Pod Lipami a Hradec
Kralové — Labska kotlina. Ve vétSiné sledova-
nych lokalit zistaval v roce 2014 zachovan trend
vyvoje z obdobi 1994-2006, vyjimku tvoii obé
lokality v Olomouci. V lokalité ulice I. P. Pavlova
byly zjistény vys$i hladiny no¢niho hluku, nez
odpovida drivéj§imu stabilnimu trendu. Naopak
v lokalit¢ Olomouc — Foerstrova ulice, kde byl
do roku 2006 zaznamenan rostouci trend noc¢ni
hlu¢nosti, byly v roce 2014 hodnoty niz§i nez
ocekavané. K obdobnym zménam doslo v téchto
lokalitach i u celodenniho hluku. Zmény je mozné
vysvétlit dostavbou méstského okruhu v roce 2007,
kterd odvedla tranzitni dopravu z uli¢ni sité mésta
Olomouc a pravdépodobné zpusobila celkové
zmény dopravni situace. Vyvoj hlukového uka-
zatele pro noc L, v obou lokalitich v Olomouci
znazorinuje obr. 4.1.

Pfi souhrnném hodnoceni vSech lokalit za celé
sledované obdobi neni primérnid zména statis-
ticky vyznamna, celkovy vyvoj no¢niho hluku
1ze hodnotit jako neménny.

Vyvoj no¢niho hluku (L) byl porovnan s vyvojem
celodenniho hluku (Lgy,), ktery byl popsan v sou-
hrnné zpravé monitoringu za rok 2014. V obdobi
1994-2006 ma L, neménny trend v 10 loka-
litdch, zatimco Lgy,, je stabilni situace v 9 lokali-
tach. V roce 2014 odpovidd noc¢ni hluk drive
zjiSténému trendu ve 13 lokalitich, trend se zmé-
nil pouze ve dvou lokalitach, zatimco trend celo-

trends for the L, were detected, and subsequently
tested for increase, decrease or stability. In 2009,
2011 and 2014 actual measurement results were
compared with the trends projected by this model
(Tab. 4.1.1).

The night-time L, descriptor for 1994-2006 was
stable in 10 localities with random fluctuations
of measured values. In three localities (Havlickiiv
Brod — Prazskd and Zizkova streets, and Olomouc —
Foerstrova street) a statistically significant night-
time increase of noise was detected, whereas in
two of the measured localities (Hradec Krdlové —
Labskd kotlina and Praha 3 — Konévova street)
night-time noise decreased at a statistically signifi-
cant level (see Tab. 4.1.1).

The noisiest night-time locality in 2014 was in
Pilsen — Klatovskd street, followed by Praha 3 —
Konévova street and Havlickiiv Brod — PraZskd
street. The lowest noise load was recorded in
Jablonec nad Nisou — MSsenskd, Praha 3 — Pod
lipami and Hradec Krdlové — Labskd kotlina.
In 2014, the majority of monitored localities re-
tained the trends recorded in 1994-2006, with the
exception of both measuring sites in Olomouc:
the I. P. Pavlova locality had increased night-time
noise levels against the previous stable trend,
whereas the Olomouc — Foerstrova street loca-
lity, in which increasing night-time noise levels
were recorded up to 2006, had unexpectedly lower
noise levels in 2014. Similar changes in these
localities were noted during day-time noise. These
changes are explainable by the completion of the
city traffic circuit in 2007 which diverted transit
road traffic from the Olomouc city streets, hence
probably changing the overall traffic profile.
The night-time noise descriptor L, for both of the
Olomouc localities is presented in Fig. 4.1.

Mean changes in all monitored localities over
the whole monitored period are not statistically
significant; the overall development of night-time
noise may be considered unchanged.

Night-time noise changes (L,) were compared
to day-time noise changes (Lg,,) described in
the 2014 monitoring report. For the 1994-2006
period L, has an unchanged trend in 10 localities,
whereas Ly, is stable in 9 localities. In 2014,
night-time noise levels corresponded to previously
detected trends in 13 localities with changes in only
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Tab. 4.1.1 Vyvoj nocniho hluku v monitorovanych lokalitach v obdobi 1994-2014/2015
Tab. 4.1.1 Development of night-time noise levels in monitored localities during the 1994-2014/2015

periods
1994-2006 2009/20102 2011 2014/2015%
Lokalita L, [dB]
' nl®=1 | trend?) trend?) trend’) trend)
Locally rozpeti | ong) Ln [dB] trend”) Ln [dB] trend”) L 2] trend”)
range

HB Zizkova 40-47 rist 47.8 potvrzen 47.0 potvrzen 46.0 potvrzen
increase confirmed confirmed confirmed
HB Prazska 59-63 rist 64.1 potvrzen 64.8 potvrzen 64.2 potvrzen
increase confirmed confirmed confirmed
HK Labska kotlina | 45-47 pokles 43.6 nizsi 46.6 vysSsi 44 .4 potvrzen
decrease lower higher confirmed
JN MSenska 36-43 stabil. 39.4 potvrzen 38.7 potvrzen 40.4 potvrzen
stable confirmed confirmed confirmed
JN B. Némcové 52-56 stabil. 51.6 potvrzen 49.5 nizsi 51.1 potvrzen
stable confirmed lower confirmed

OL I. P. Pavlova 46-47 stabil. 50.0 vyssi 51.2 vyssi 51.0 vyssi

stable higher higher higher

OL Foerstrova 66—-69 rast 61.2 nizsi 59.5 nizsi 60.5 nizsi

increase lower lower lower
OV Havlickovo n. | 43-46 stabil. 46.7 potvrzen 46.8 potvrzen 46.4 potvrzen
stable confirmed confirmed confirmed
OV 17. listopadu 62-66 stabil. 64.0 potvrzen 61.6 potvrzen 61.1 potvrzen
stable confirmed confirmed confirmed
PM Skrétova 47-50 stabil. 48.6 potvrzen 49.1 potvrzen 48.7 potvrzen
stable confirmed confirmed confirmed
PM Klatovska 66—68 stabil. 67.7 potvrzen 67.7 potvrzen 67.6 potvrzen
stable confirmed confirmed confirmed
P3 Pod Lipami 41-50 stabil. 44.4 potvrzen 42.7 potvrzen 43.0 potvrzen
stable confirmed confirmed confirmed
P3 Konévova 65-68 pokles 66.8 potvrzen 65.4 potvrzen 64.3 potvrzen
decrease confirmed confirmed confirmed
UO Jilemnického | 57-59 stabil. 58.1 potvrzen 58.5 potvrzen 57.5 potvrzen
stable confirmed confirmed confirmed
ZN Rooseveltova | 58-61 stabil. 60.1 potvrzen 60.6 potvrzen 60.0 potvrzen
stable confirmed confirmed confirmed

VSechny hodnoty jsou bez pouziti korekce pro odrazy, pro dodrzeni kontinuity.

") stabil. = stabilni, nahodné kolisani hodnot
potvrzen = trend zjistény v obdobi 1994-2006 z(stava zachovan
nizsi = zjisténé hodnoty jsou niz8i nez ocekavané na zakladé trendu z obdobi 1994-2006
vy$Si = zjisténé hodnoty jsou vySSi nez ocekavané na zékladé trendu z obdobi 1994-2006

2) Mé&feni probéhlo v roce 2009 s vyjimkou lokality HB Prazska, kde bylo nahrazeno v roce 2010.

%) Méfeni probéhlo v roce 2014, s vyjimkou lokalit HB Prazska, OV Havlickovo namésti a OV 17. listopadu, kde bylo jedno

z méreni nahrazeno v roce 2015.

All values are presented without correction for echoes to ensure continuity.

") stable = stable, with random fluctuations
confirmed = trend detected in the 1994—-2006 period remains unchanged
lower = detected values are lower than expected judging by 1994-2006 trends
higher = detected values are higher than expected judging by 1994-2006 trends

2) Measurements taken in 2009 with the exception of the HB Prazska locality, where one of two measurements was realized
in 2010.

9 Measurements taken in 2014 with the exception of HB PraZska, OV Havlickovo square and OV 17. listopadu localities
where one of two measurements was realized in 2015.
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denniho hluku se zménil v Sesti lokalitach. Z toho
Ize usuzovat, Ze nocni hluk ma o néco stabilngjsi
charakter.

Vysledky reprezentuji méstské lokality situované
uprostfed sidelni zdstavby s ukoncenym staveb-
nim vyvojem.

Citace:

[1] Night noise guidelines for Europe, execu-
tive summary, WHO, WHO Regional Office
for Europe, Copenhagen, Denmark: 20009.
ISBN 978 92 890 4173 7.

[2] Good practice guide on noise exposure and
potential health effects, EEA, Copenhagen,
Denmark: 2010. ISBN 978 92 9213 140 1.

two localities; day-time noise trends have changed
in six localities. From this it can be surmise that
night-time noise exhibits a more stable profile.

The results are representative of urban central
localities in sites where no further building deve-
lopment is occurring.

References:

[1] Night noise guidelines for Europe, execu-
tive summary, WHO, WHO Regional Office
for Europe, Copenhagen, Denmark: 2009.
ISBN 978 92 890 4173 7.

[2] Good practice guide on noise exposure and
potential health effects, EEA, Copenhagen,
Denmark: 2010. ISBN 978 92 9213 140 1.
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7 S\
Obr. 4.1 Vyvoj noéniho hluku v Olomouci, I. P. Pavlova, 1994-2014/2015,
hlukovy ukazatel L, [dB]
Fig. 4.1 Trend in night-time noise in Olomouc, I. P. Pavilova, 1994-2014/2015,
noise descriptor L, [dB]
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Pozn.: V§echny hodnoty jsou bez pouZziti korekce pro odrazy.
Note: All values are without correction for reflections.
Obr. 4.2 Vyvoj noéniho hluku v Olomouci, Foersterova, 1994-2014/2015,
hlukovy ukazatel L, [dB]
Fig. 4.2 Trend in night-time noise in Olomouc, Foersterova, 1994-2014/2015,
noise descriptor L, [dB]
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Pozn.: VSechny hodnoty jsou bez pouZziti korekce pro odrazy.
Note: All values are without correction for reflections.
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5. ZDRAVOTNI DUSLEDKY
ZATEZE LIDSKEHO ORGANISMU
CIZORODYMI LATKAMI
Z POTRAVINOVYCH RETEZCU,
DIETARNI EXPOZICE

V monitorovacim obdobi roku 2015 se subsystém
tradicné skladal z nékolika dil¢ich projektt. Vedle
¢asti zahrnujicich laboratorni analyzy probihal
i dil¢i projekt zaméfeny na vzorkovani potravin,
v souladu s metodickymi poZadavky na hodnoceni
dietarni expozice zaloZené na principech tzv. Total
Diet Study (TDS). Prvni ¢ast projektu, systém vzor-
kovani potravin reprezentujici ,,obvyklou ¢eskou
dietu®, je prabézné¢ modifikovan tak, aby bylo do-
sazeno pomérného pokryti regionti CR pii odbéru
vzorkl potravin. Druha ¢ast projektu byla vénovana
monitoringu vyskytu potravin na bazi geneticky
modifikovanych (GM) organismi na trhu v CR.
Jednd se spiSe o napliiovani principli pfedbézné
opatrnosti ve vztahu k mozné pfitomnosti nékte-
rych neschvélenych, tedy zdravotné netestovanych
GM produktti na trhu v CR, ale také o kontrolu
kvality ve smyslu klamani spotfebitele, protoZe
pfitomnost GMO musi byt znacena. Tato Cast
tak reaguje na pozadavky EK, nevladnich organi-
zaci, a predevsim Siroké spotiebitelské vefejnosti,
které neni lhostejny vztah mezi potravinami, vy-
Zivou a zdravim. Takové aktivity jsou chapéany
jako management zdravotné-hygienickych nejistot.
Treti ¢ast subsystému, monitoring dietarni expo-
zice populace vybranym Skodlivym chemickym
latkdm, je casti legislativné pevné zakotvenou
v fadé predpistt EU i CR. VyuZiva metodického
designu znamého jako TDS, jeZ je vhodny pro
surveillance chronické dietarni expozice. Od bézné
kontroly potravin se lisi pfedevsim tim, Ze zahrnuje
cely model chovani spotiebitele (véetné kulindrni
upravy potravin) a pracuje s celou paletou obvykle
konzumovanych potravin (nikoli pouze riziko-
vych skupin), coZ je vyhodny zptsob, jak pro-
vadét presnéjsi charakterizaci zdravotnich rizik.
V roce 2015 probihal druhy rok z dvouleté periody
vzorkovani a analyz (2014-2015). Ctvrté &ést byla
zamétfena na hodnoceni privodu nutrientd. Tato
pulace. Zaméfuje se na charakterizaci zdravotnich
rizik spojenych s nedostateCnym pfivodem vy-
branych nutrientd. V roce 2015 probihal u této
¢asti sbér a hodnoceni dat, kterd budou publiko-
vana v roce 2017.

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

In 2015 monitoring season, the subsystem was
composed of several project parts. Besides project
parts including laboratory analyses, there was
a project part focused on food sampling pro-
vided by dietary exposure assessment methods
based on the Total Diet Study (TDS) methodo-
logy. The first part — food sampling system based
on dietary patterns of the Czech population is
continuously modified in order to cover all CR
regions. The second part monitored the incidence
of genetically modified (GM) organisms on the
Czech market. This preventive health control
(the identification of untested GM products on
the Czech market) and quality control (GMO
should be labeled) was conducted to satisfy
the requirements of the European Commission
as well as non-governmental organizations and
public demand for healthy food, i.e. the require-
ments of people preoccupied with relationship
between nutrition, diet and health. Such acti-
vities are perceived as a way of managing un-
certainty in the health and hygiene field. The
third part of the subsystem covered by the EU
and CR legislation deals with monitoring of
dietary exposure of the population to selected
harmful chemical substances. It employs the
Total Diet Study (TDS) methodology suitable for
chronic dietary exposure surveillance. This metho-
dology, unlike regular food controls, includes
model of concumer behaviour (including food
preparation and cooking) and full spectrum od
food (not only risk foods) in order to perform
a more precise health risks assessment. A two year
sampling and analysing period continued in 2015,
the second year of the period (2014-2015). The
fourth part of the project focused on nutrient
intake. It provided new information on nutrition
for the population and analysed health risk
associated with insufficient nutrient intake. The
data collected and analysed in 2015 will be
published in 2017.
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5.1 Systém vzorkovani potravin
reprezentujicich obvyklou dietu
populace v CR

Odbéry vzorkll potravin byly v obdobi 2014-2015
realizovany v 32 kvétné vybranych sidlech re-
publiky (tab. 5.1.1), s ohledem na pocet obyvatel
(tab. 5.1.2), rozd€lenych do 4 tzemnich regionil
(kvadrant®). V kazdém vybraném sidle byl odbér
vzorkil provadén ve tfech rtiznych prodejnach po-
travin tak, aby bylo dodrZzeno pomérné zastoupeni
velikosti prodejen podle skutec¢nych preferenci
spotiebiteld. Pocet vzorkovacich mist vychazi z ka-
pacitnich/finan¢nich moznosti tak, aby navazoval
na predchozi systém vzorkovani a byl reprezen-
tativni z hlediska tzemi republiky. Béhem dvou-
let¢ého monitorovaciho cyklu byly vzorky odebi-
rany v 96 riiznych prodejnach, v 8 ¢asovych obdo-
bich tak, aby byl zahrnut ocekavany vliv sezénnich
zmén v zasobovani potravinami.

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

In the period from 2014-2015, collection of food
samples was carried out in 32 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 municipa-
lity size, samples were collected in each loca-
tion in three shops to reflect the size of outlets
in line with consumer preferences. The number
of sampling sites depends on financial and capa-
city options and the system follows the pre-
vious sampling covering all regions nationwide.
In two-year monitoring cycle, samples were col-
lected from 96 different outlets over 8 periods
of time in order to reflect seasonal changes in

food supply.

Tab. 5.1.1 Mista odbéru vzorki potravin v trzni siti 2014-2015
Tab. 5.1.1 Sampling localities in the market network 2014-2015

Termin |/ Term |
14.1.-25. 2. 2014
13.1.-24. 2. 2015

Termin Il / Term Il
18. 3.-29. 4. 2014
17. 3.-27. 4. 2015

Termin lll / Term 1ll
20.5.-16. 9. 2014
19. 5.-15. 9. 2015

Termin IV / Term IV
7.10.-18. 11. 2014
6.10.-24. 11. 2015

Beroun

Odolena Voda a okoli
Ostrava

Jihlava

Plzen

Habry a okoli
Hostivice a okoli
Kopfivnice

Zlin

Tabor

Kladno

Litovel a okoli
Brno

Pisek

Louny
Nymburk
Policka a okoli
VySkov

Ceské Budsjovice
Ji¢in

Chrudim

Mikulov a okoli
Sedl¢any a okoli
Mladéa Boleslav
Litoméfice
Bruntal

Brno

Vlasim a okoli
Praha
Sumperk
Kyjov
Humpolec
Praha
Olomouc
Tel€ a okoli

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

Obec % obyvatelstva Pocet nakupnich mist Pocet nakupt
Municipality % population No. of outlets No. of purchases
Nad / Over 100 000 obyv. / pop. 22 6 18
50 000-99 999 obyv. / pop. 11 4 12
20 000-49 999 obyv. / pop. 12 4 12
10 000—19 999 obyv. / pop. 9 2 6
5 000-9 999 obyv. / pop. 10 4 12
2 000—4 999 obyv. / pop. 11 4 12
Do/ To 1 999 obyv. / pop. 25 8* 24
Celkem / Total 100 32 96

* Téchto 8 nakupnich mist podle poctu obyvatel je ve skute€nosti reprezentovano 24 obcemi, protoze v kazdé z nich se
predpoklada pouze 1 dostupné prodejna potravin (u vétSich sidel se prfedpokladaji 3 prodejny) pro pofizeni vzorku.

* These 8 outlets cover 24 municipalities (according to number of inhabitants) because in each of them is expected only
1 shop (in bigger municipalities 3 shops) to obtain samples.
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5.2 Cileny monitoring hygienické
a zdravotni nezavadnosti potravin v CR

V roce 2015 jsme se v casti, kterd se zabyva
»cilenym* sledovanim hygienické a zdravotni
nezavadnosti potravin, zaméfili na detekci gene-
ticky modifikovanych organismit (GMO) v po-
travinach a identifikaci koiiského masa v pokr-
mech a vyrobcich z hovéziho masa. K ana-
Iyze byla vyuzita metoda polymerazové fetézové
reakce (PCR).

5.2.1 Detekce a identifikace GMO

Detekce a identifikace GMO byla opét cilena
na ryZi, vzhledem k tomu, Ze transgenni ryZe neni
v EU povolena k uvadéni na trh. V ramci hla-
Seni systému ,,Rychlého varovani pro potraviny
a krmiva*“ (RASFF) dochazelo v pfedchozich
letech k pravidelnym ozndmenim o zéachytech
transgenni ryZe na trhu v EU, zejména ve vy-
robcich obsahujici ryZi. Na zékladé uvedenych
skute¢nosti byla také v CR provadéna detekce
transgenni ryZe ve vzorcich ryZe a ve vyrobcich
z ryze. Celkem bylo v roce 2015 analyzovéano
48 vzorkl ryZe a 48 vzorkll vyrobkli obsahujici
ryZi (napt. mlécna ryZe, ryZova mouka, détska vy-
Ziva, ryZové nudle). Vzorky byly vySetfeny scree-
ningovou metodou PCR. V analyzovanych vzor-
cich nebyla pfitomnost transgenni ryZe zjiSténa.
Ziskané vysledky dokazuji, Ze v trzni siti v CR do-
chazi k poklesu vyskytu prfimési nepovolené trans-
genni ryZe ve srovnani se zachyty z predchazeji-
cich let (viz obr. 5.1). V pribéhu roku 2015 nebyly
publikovany Zadné nové aktudlni védecké udaje,
které by signalizovaly moZné zdravotni rizika pro
¢lovéka pii konzumaci potravin na bazi GMO.

5.2.2 FalSovani potravin zivo¢i§ného plivodu

V roce 2015 bylo ve spolupraci s KHS Stiedo-
¢eského kraje odebrdno a analyzovano celkem
15 vzorkd pokrmli a vyrobkl z hovéziho masa.
Diagnostika byla zaméfena na identifikaci kon-
ského masa. Konské maso nebylo prokazano
v zadném z odebranych vzorkd v porovnéni
s rokem 2014, kdy bylo prokazano v 15,8 %
analyzovanych vzorkd. Provedené analyzy pro-
kazaly, ze zavedenim akéniho planu Evropskou
komisi v roce 2013 dochazi ke sniZeni vyskytu
kotiského masa v pokrmech z hovéziho masa.

5.2 Targeted monitoring of food
hygiene and food safety

In 2015, in the part concerning targeted moni-
toring of food hygiene and food safety we focused
on monitoring of selected foods on the market
to identify products derived from genetically
modified organisms (GMO) and to identify horse-
meat marked in product’s content declaration as
beef. The polymerase chain reaction method (PCR)
was used for the analysis.

5.2.1 Detection and identification of GMO

The detection and identification of GMO was
focused primarily on rice since GM rice is not
authorised for the EU market. GM rice (especially
in rice-containing products) notified through the
Rapid Alert System for Food and Feed (RASFF)
has been commonly found on the EU market in the
previous years. Therefore, we focused on detection
of GM rice in rice samples and rice products on the
Czech market. In 2015, the total of 48 rice samples
and 48 rice-containing products (e.g. rice milk, rice
flour, baby food, rice noodles, etc.) were examined by
the PCR method. None of the samples included GM
rice. The results obtained through monitoring show
that the proportion of GM rice on the CR market
is decreasing (see Fig. 5.1). In 2015, no scientific
data revealed possible health risks for people con-
suming products derived from approved GMO.

5.2.2 Fake food of animal origin

In 2015, 15 samples of dishes and beef products
were tested in cooperation with the Public Health
Authority of Central Bohemia. The tests focused
on the detection of horsemeat. None of the samples
included horsemeat unlike in 2014 when horsemeat
was detected in 15.8% of the analysed samples.
The analyses show that since the implementation
of the European Commission 2013 Action Plan
the incidence of horsemeat in dishes or products
declared as beef has been decreasing.

5.3 Dietary exposure to selected chemicals

The aim of this long-term monitoring programme
is a point estimation of mean exposure of popula-
tion or exposure of specific population groups in
CR to selected chemicals (contaminants, nutrients
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5.3 Dietarni expozice vybranym
chemickym latkam

Zékladnim cilem dlouhodobého monitorovaciho
programu je bodovy odhad primérné expozice po-
pulace, pfipadné specifickych populacnich skupin
v CR, vybranym chemickym litkdm ze skupiny
kontaminantli, nutrienti a mikronutrientd, pro sle-
dované obdobi. Vysledky jsou rdmcové srovna-
vany za delSi obdobi, jako trend vyvoje chronické
expozi¢ni davky. Ziskana data slouzi k charakte-
rizaci zdravotnich rizik spojenych s vyZivovymi
zvyklostmi obyvatelstva CR. V pfipad& potieby
hlubsitho hodnoceni situace slouzi ziskana data
k modelovani chronickych expozi¢nich dévek,
s vyuZzitim popisu distribuce individuélnich expo-
zi¢nich davek s pravdépodobnostnim modelova-
nim nejistot. V takovém piipadé se obvykle vy-
chazi z dat za delSi Casovy interval 4-10 let. Obsah
kontaminujicich chemickych latek v potravinach
muzZe predstavovat zdravotni riziko nenadorovych
nebo nadorovych onemocnéni.

Reprezentativni sada vzorkll potravin pro obvyklou
dietu v CR je soustfedéna na jedno misto v repub-
lice, kde jsou vzorky standardné kulinarné upra-
veny a ihned analyzovdny na obsah vybranych
chemickych latek. Od roku 2004 je monitoring die-
tarni expozice realizovan ve dvouletych cyklech.
Systém vzorkovani potravin reprezentuje realnou
dietu populace v CR (vybér po¢tu druhl potravin
zahrnuje pfes 95 % hmotnosti primérné ceské
diety). Pocet odebranych vzorkl je reprezenta-
tivni pro celou republiku, nedostacuje vSak pro
srovnani regiondlnich rozdilid; rozsah vzorkovani
je limitovan dostupnymi finan¢nimi prostiedky.

V monitorovacim obdobi let 2014-2015 byly pro
odhad obvyklych expozi¢nich ddvek pouZzity dvé
hodnoty ocekavané spotfeby potravin: ,,skutecna hod-
nota spotieby potravin u respondentil narodni epi-
demiologické studie (SISP04), kterd poskytuje hod-
noty individudalniho i primérného pfivodu potravin
na osobu v CR v obdobi 2003-2004, a pro hodno-
ceni trendu obvyklé expozice pak ,,modelova hodnota
spotfeby potravin® vychazejici z doporuc¢enych da-
vek potravin pro CR (tzv. potravinova pyramida).

5.3.1 Vybér vzorku potravin pro chemické
analyzy

Sadu vzorkll potravin dodavanych k chemické
analyze tvorilo v pribéhu dvouleté periody celkem
205 raznych druhii potravin (tzv. TDS food list),

and micronutrients) during the monitored period.
The comparison of data collected over a longer
period shows chronic exposure trend and reveals
health risks associated with dietary patterns of the
Czech population. Modelling the chronic exposure
doses and probability assessment based on the
obtained data (e.g. the distribution of exposure
doses) are carried out in 4-10 year intervals.
Chemical contaminants in food pose a risk of
cancerous or non-cancerous diseases.

Collected food samples are gathered at a faci-
lity and subjected to standard processing and
cooking procedures and subsequently analysed
for selected chemical substances. Since 2004,
the monitoring of dietary exposure has been
performed in two-year intervals. The sampling
system is sufficient to represent dietary patterns
of the Czech population (selected food types
represent over 95% of diet composition). How-
ever, the number of collected samples does not
cover regional differences in dietary patterns
since the sampling system is limited by available
financial resources.

In the 2014-2015 monitoring period, two values
of food consumtion were used in order to estimate
standard exposure doses: “real consumption” —
data aquired from the national epidemiological
study (SISP0O4) providing data on individual intake
as well as average food intake per person in CR
in the 2003-2004 period; and “a model of food
consumption” based on recommended food intake
for CR (so-called food pyramid) was used to
evaluate food intake trends.

5.3.1 Food sampling for chemical
analyses

Food samples subjected to chemical analyses
included 205 different types of food (so called
TDS food list), collected in 32 shopping sites
(see 5.1 section above). In the Czech Republic,
3,696 food samples (some types of food of diffe-
rent brands were collected repeatedly) were
collected within a two-year period. Due to limited
financial resources the pooling method was used,
i.e. foods were combined to form composite
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potizenych svozem z 32 rdznych nidkupnich mist
v republice (viz uvod kapitoly). Celkovy pocet
odebranych vzorkil potravin (nékteré druhy jsou
odebirany opakované a ve vice obchodnich znac-
kach) ¢inil 3 696/republiku/2 roky. Z ekonomic-
kych diivodt jsou vzorky potravin kombinovany
(,,poolovany*‘) do tzv. kompozitnich vzorkt podle
regiond (kvadrantd CR). Vzorky zastupujici kazdy
region byly standardné kulinarn€ upraveny a pak
michany do 143 jednotlivych typd kompozitnich
vzorkd (tzv. TDS sample list), individudlné pro
kazdy ze Ctyf regiond republiky. Nékteré vzorky/
kompozity jsou pfipravoviany opakované (vzhle-
dem k vysoké spotiebé konzumenty), takze cel-
kovy pocet za jeden region Cini 220 kompozit-
nich vzorkd za dvouleté obdobi sledovani. Pro
chemickou analyzu tak bylo za sledované obdobi
a republiku pfipraveno celkem 880 kompozit-
nich vzorkd. Nékterd specidlni analytickd stano-
veni (napf. dusitany, dusi¢nany) pouZivaji od-
lisny, specificky zdivodnény vybér ¢i kombinaci
vzorkil potravin.

5.3.2 Chemické analyzy a vypocet
expozicnich davek

Ve vzorcich potravin bylo kvantifikovano celkem
114 individudlnich chemickych latek (vCetné mast-
nych kyselin a vitaminu D), Casto tvoficich sku-
piny pfibuznych liatek s podobnym zdravotnim
efektem. Ne vSechny analyzované latky je mozné
vyhodnotit nyni, protoZe sledovani probiha v del-
Sim Casovém intervalu. Zjisténé koncentrace che-
mickych latek, u kterych byl dokoncen cyklus
méfeni, byly pouZity pro vypocet primérnych
expozi¢nich davek pro populaci CR v letech
2014-2015. Pro dlouhodobé srovnani expozic¢nich
davek od roku 1994 byl pouzit model doporuce-
nych ddvek potravin pro CR, ktery je propocten
pro 5 typickych skupin populace (déti, muZi, Zeny,
téhotné/kojici Zeny, starsi osoby). Model umoziuje
urcitou standardizaci vysledkl tak, aby bylo
mozné dlouhodobé sledovani trendu zmén kon-
centraci chemickych latek ve skupinich potravin,
do urcité miry nezavisle na proménach ve spotfebé
potravin. Reflektuje tak situaci, kterou lze oceka-
vat v piipadé dodrzovani narodnich vyZivovych
doporuceni. Soucasné je potieba si uvédomit, Ze
odliSna spotfeba neni modelem spolehlivé po-
psana. Pro tyto situace, jde-li o populacni skupiny,
je vhodné pouZit hodnoceni distribuce obvyklych
individualnich expozic, s vyuZitim pravdépodob-
nostniho modelovani nejistot.

samples for each of four regions (CR quadrants).
Samples from particular region were (after pro-
cessing and preparation procedures) mixed to
produce 143 particular composite samples (so
called TDS sample list) for each region. Some of
the composite samples were prepared repeatedly
(higher amount of samples due to higher consump-
tion), therefore, 220 composite samples per region
were produced within a two-year sampling period.
In the Czech Republic, 880 composite samples
were subjected to chemical analyses within two
vears. Different food samples or their combina-
tion were selected in order to identify specific
substances (e.g. nitrites, nitrates).

5.3.2 Chemical analyses and determination
of exposure

One hundred and fourteen chemical substances
including D vitamin and fatty acid (usually be-
longing to the same chemical category with
similar health effects) were identified in the
food samples. Not all substances are currently
assessed since the monitoring has been con-
ducted for a longer period of time. The con-
centrations of chemicals (after the cycle moni-
toring had been completed) were determined in
order to estimate average doses in the exposed
population in CR from 2014-2015. A model
for long-term comparison of doses in exposed
population was based on recommended food
intake for five population groups (children, men,
women, pregnant and breast-feeding women,
and elderly people). Concentrations of chemicals
in particular food groups have been moni-
tored since 1994. This model based on recom-
mended food intake enables the assessment of
long-term trends in concentrations of chemicals
in particular food groups regardless of changes
in food consumption. However, this model
expects adherence to national dietary recom-
mendations. On the other hand, if the con-
sumption differs, the estimated distribution of
usual dietary intake for particular population
groups and probabilistic models of uncertainties
should be used.
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5.3.3 Expozice latkam organické povahy

Primérna chronickd expozi¢ni davka populace
sledovanym organickym latkam ze skupiny per-
zistentnich organickych polutantii, definovanych
Stockholmskou umluvou (2001), zahrnujici poly-
chlorované bifenyly (PCB), aldrin, endrin, delta-
keto-endrin, dieldrin, methoxychlor, endosulfan
(I, II, -sulfat), heptachlor, heptachlor epoxid,
hexachlorbenzen (HCB), alfa-, beta-, delta-, gama-
(lindan) izomer hexachlorcyklohexanu (HCH),
izomery DDT, DDD, DDE, alfa-, gama-, oxy-
chlordan a mirex z potravin nedoséhla v obdobi
let 2014-2015 hodnot, které jsou spojovany s vy-
znamnym zvySenim pravdépodobnosti poskozeni
zdravi (nekarcinogenni efekt) konzumenta. Mira
expozice odhadovand podle skutecné spotieby
potravin (SISP04) dosdhla nejvyssi trovné u PCB.
Expozice sumé¢ sedmi indikatorovych kongenert
PCB bez tzv. dioxinového tc¢inku (non dioxin-like
NDL-PCBs) dosédhla priimérné trovné 1 % tolero-
vatelného denniho privodu (CZ-TDI). Tato hodnota
se v porovndni s pfedchozimi obdobimi sniZzila.

Vyssi pocet analytickych zachytll (nad mezi sta-
novitelnosti) byl jiz tradicné pozorovan pro meta-
bolity pesticidu DDT — p,p'DDE a p,p'DDT (61 %
a 40 %). Vyssi pocet analytickych zachytl byl dale
zaznamenan u lindanu, PCB a hexachlorbenzenu
43 %, 42 % a 30 %). Kolisani poctu zachyti v jed-
notlivych letech souvisi s nizkymi méfenymi hod-
notami koncentraci a z toho plynoucimi nizkymi
expoziénimi davkami (napt. méné nez 0,1 % tole-
rovatelného piivodu (PTDI) pro sumu DDT, méné
nez 0,1 % pfijatelného denniho piivodu (ADI)
pro lindan, 0,3 % tolerovatelného pifivodu (TDI)
pro hexachlorbenzen). Vysledky potvrzuji pretr-
vavajici ploSnou kontaminaci témito perzistent-
nimi organickymi polutanty, ale na trovni nizkych
koncentraci, které podle soucasnych znalosti ne-
predstavuji vyznamné zdravotni riziko, pokud
jsou hodnoceny jako individualni chemické latky,
nikoli ve smésich.

Odhad expozicni davky latkam s tzv. dioxinovym
ucinkem (toxicky ekvivalent 2,3,7,8 tetrachloro-
dibenzodioxinu (TEQ 2,3,7,8-TCDD) pro sumu
29 dioxin-like (DL) kongenert PCB, dioxint a
dibenzofurantl) nebyl v letech 2014/2015 prova-
dén, vzhledem k omezenému rozpoctu na analyzy.

Expozi¢ni davky odhadované podle modelovych
hodnot spotieby potravin dosahuji nejvysSich

5.3.3 Exposure to organic compounds

The average chronic exposure to monitored organic
compounds persistent organic pollutants (as defined
by the Stockholm Convention in 2001) includes
polychlorinated biphenyls (PCB), aldrin, endrin,
delta-ketoendrin, dieldrin, methoxychlor, endo-
sulfan (1, 1I, -sulfate), heptachlor, heptachlor
epoxide, hexachlorobenzene (HCB), alpha-, beta-,
delta-, gamma- (lindane) hexachlorocyclohexane
isomer (HCH), isomers DDT, DDD, DDE, alpha-,
gamma-, oxy- chlordane and mirex. In the
2014-2015 period, the average dose did not
reached values harmful to health of consumers
(non-carcinogenic effects). Estimated exposure
based on the food consumption data (SISP04)
reached the highest values in PCB. Exposure to
seven indicator PCB congeners (non dioxin-like
NDL-PCBs) reached on average 1% of tolerable
daily intake (CZ-TDI). In comparison with the
previous periods the value has decreased.

Analytical procedures for determining organic
compounds (exceeding the limit of detection)
were used and DDT metabolites — p,p'DDE and
p,p'DDT were found in a higher number of
samples (61% and 40%, respectively) as well
as lindane, PCB and hexachlorobenzene (43%,
42% and 30%, respectively). Variation between
measurements in particular years is due to low
concentrations and thus low exposure, e.g., < 0.1%
of tolerable daily intake (PTDI) of DDT, < 0.1% of
acceptable daily intake (ADI) of lindane, and
0.3% of tolerable daily intake (TDI) of hexa-
chlorobenzene. The results confirm the current
areal contamination with persistent organic pollu-
tants, nevertheless, low level contamination by
particular chemicals (evaluated individually and
not as compounds) does not pose a health risk.

In the 2014-2015 period, exposure to dioxin-like
compounds — toxic equivalent 2, 3, 7, 8 of tetra-
chlorodibenzodioxin (TEQ 2, 3, 7, 8-TCDD) of
29 dioxin-like (DL) PCB congeners, dioxins and
dibenzofurans was not estimated due to limited
financial resources.

The highest exposure estimates based on a food
consumption model were for children 4—-6 years
old, among other reasons because of relatively
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hodnot pro kategorii déti ve véku 4-6 let, mimo
jiné i z davodu relativné vyssi spotieby potra-
vin v pfepoc¢tu na télesnou hmotnost. Primérna
expozice sumé sedmi indikatorovych kongenera
NDL-PCBs byla u déti 3,5 % tolerovatelného pii-
vodu (TDI). Expozi¢ni davky polychlorovanym
bifenyliim jsou v soucasné dobé¢ niz$i ve srovnani

s hodnotami pozorovanymi v 90. letech (obr. 5.2).

5.3.4 Expozice latkam anorganické povahy
a iontiim

Tato cast je zaméfena pouze na hodnoceni toxic-
kych davek anorganickych latek a iontl. Neza-
byva se otdzkami nutri¢ni adekvatnosti piivodu
mineralnich latek v pfipadé, Ze jde o nutrienty
¢i mikronutrienty.

Primérna chronicka expozic¢ni davka pro populaci
stanovend na zdkladé skute¢né hodnoty spotieby
potravin (SISP04), pro dusi¢nany, dusitany,
kadmium, olovo, rtut, arzen, selen, méd, zinek,
mangan, chrém, nikl, hlinik, Zelezo, jod, cin
a molybden nevedla k prekracovani expozi¢nich
limith pro nekarcinogenni efekt. V tab. 5.3.4.1 je
uveden odhad expozice prvkiim/iontlim, pro které
byl stanoven expozi¢ni limit.

Zajimavy je vyvoj expozice selenu podle modelu
doporucenych davek (obr. 5.3), protoZe jeho piivod
ve vSech populacnich skupinich v poslednich le-
tech prevazné rostl. Hlavnim zdrojem jsou potra-
viny ZivociSného piivodu, coz je pravdépodobné

high consumption of food in relation to body
weight. Average exposure of children to seven
indicator PCB congeners NDL-PCBs was 3.5%
of tolerable daily intake (TDI). Current expo-
sure levels to polychlorinated biphenyls are lower
than monitored exposure levels in the 1990s
(see Fig. 5.2).

5.3.4 Exposure to inorganic compounds
and ions

This part focused on the evaluation of toxic doses
of inorganic and ionic compounds. It did not
provide the nutritional assessment of nutrients
and micronutrients in terms of adequate intake
of minerals.

The average chronic exposure dose for population
based on the food consumption data (SISP04) for
nitrates, nitrites, cadmium, lead, mercury, arsenic,
selenium, copper, zinc, manganese, chromium,
nickel, aluminium, iron, iodine, tin, and molybdenum
did not exceed limits set for non-carcinogenic
effects on health. For estimated exposure to
elements/ions (where exposure limit has been
established), see Tab. 5.3.4.1.

Exposure to selenium based on a recommended
food intake model has been increasing in recent
vears in all population groups (Fig. 5.3). The main
sources of dietary selenium are animal source

Tab. 5.3.4.1 Odhad expozice anorganickym latkam/ionttim v dieté pro primérnou osobu

(v % expozic¢niho limitu)

Tab. 5.3.4.1 Estimated dietary exposure to inorganic compounds/ions for average consumer

(as a percentage of the exposure limit)

Typ expozi¢niho limitu| o, « P Typ expoziéniho limitu| o, « e

anet, | Vpeoremposure | pepaniimi| - Anaut | Yiypgorewposure | % Eerpent i
Dusiénany NO3 | ADI 23 Zinek Zn PMTDI 13.5
Dusitany NO> | ADI 21 Chrém Cr RfD 24.6
Kadmium Cd TWI EU 43 Hlinik Al PTWI 22.8
Rtut celkova Hg | TWI EU 1.9 Zelezo Fe PMTDI 15.4
Selen Se RfD 15.2 Jod | PMTDI 14.6
Nikl Ni TDI 62.9 Molybden Mo | RfD 38.3
Mangan Mn RfD 37.8 Cin* Sn PTWI 0.1
Méd Cu PMTDI 2.7

* Cin byl stanovovéan pouze v 8 relevantnich druzich potravin, jako jsou konzervy (masné, rybi a pastiky), zelenina sterilovana,
protlaky zeleninové, kompoty, dzemy a marmelady, vyziva détska ovocna.

* The presence of tin was monitored in 8 particular foods (canned meat, canned paté, canned fish, pickled vegetable, vegetable
purees, canned fruit, jams and marmalades, and baby food — fruit purees).
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spojeno s lepSim vyuZivanim dopliikt krmiv
s obsahem selenu pro hospodérska zvirata.

Expozice olovu pro primérnou osobu v populaci
¢inila 0,13 pg/kg t.hm./den. Vzhledem k tomu, Ze
nejsou k dispozici dikazy o existenci prahové
davky pro fadu ucinkd olova na organismus, je
podle Evropského uradu pro bezpecnost potravin
(EFSA) vhodné miru rizika expozice olovu hod-
notit pomoci MOE! (margins of exposure). Z po-
hledu toxicity olova pro kardiovaskularni systém
pak srovnani s BMDL012 dava MOE = 11,3, coz
je povazovano za prijatelné pro vetejné zdravi.
Z pohledu nefrotoxicity olova srovnani s BMDL103
davd MOE = 4,7, coz je také povazovano za pfi-
jatelné. Z hlediska vyvojové neurotoxicity u déti
vsak, podle modelu expozice déti ve véku 46 rokd,
dosahuje davka 0,54 pg/kg t.hm./den, coz pred-
stavuje MOE = 0,93, pfi porovnani s BMDLy;.
Negativni ucinek tak nelze vyloucit (obr. 5.4).

Odhad expozice tzv. ,toxickému arzenu* (sumé
anorganickych slou¢enin As) pro populaci dosahl
0,07 pg/kg t.hm./den, coz pii srovnani s nejniZ$im
intervalem hodnot BMDLy; pro uc¢inek karcinom plic
odpovidda MOE = 5,2 — 10,5. Vysledek si zasluhuje
pozornost, i kdyZ je zatiZen nejistotou stanoveni.

Expozi¢ni davka odhadovana podle modelu doporu-
¢enych davek potravin dosahuje obecné nejvyssich
hodnot pro kategorii déti ve véku 46 let. Odhad
expozice dusi¢nanim cinil asi 106 % ADI, véetné
prispévku ze zeleniny (obr. 5.5). Skutecna expo-
zice déti (odhad na zdkladé spotieby potravin podle
SISP04) je ale nizsi, protoZe spotieba ovoce a ze-
leniny nedosahuje vyZivovych doporuceni. Odhad
expozice celkovému manganu byl u déti 151 % RfD
(obr. 5.6). Tento vysledek je obtizné zdravotné
interpretovatelny, protoZe neni urCena chemicka
forma manganu, lze jej vSak pfedb&zné hodnotit
jako ,,vysoky*. Odhad expozice hliniku a Zeleza
nepiedstavoval pro populaci obecné riziko posko-
zeni zdravi konzumentd s vyjimkou cca 1 % déti
s nejvySsimi privody.

foods, so the increased intake of selenium is
probably related to the use of animal feed con-
taining added selenium.

The average adult exposure to lead was 0.13 ug/kg
body weight per day. Since there are no threshold
limit values set for many effects of lead on health,
the European Food Safety Authority (EFSA)
recommends the Margin-of-Exposure (MOE)]
approach to assess the risk of exposure to lead.
In terms of cardiovascular toxicity, compared
BMDL012 = MOE 11.3 is considered acceptable
for public health as well as BMDL103 = MOE 4.7
for lead nephrotoxicity. In terms of developmental
neurotoxicity in children, the dose in exposed
4-6 years old children was 0.54 ug/kg body weight
per day, i.e. MOE = 0.93 compared to BMDLy,.
It may have a negative effect on health (Fig. 5.4).

The estimated exposure to toxic arsenic (inor-
ganic arsenic compounds) in the population was
0.07 ug/kg body weight per day, i.e. compared
BMDLy; = MOE ranging from 5.2—10.5 for lung
carcinoma risk. We should pay attention to the
results, despite uncertainties in the measurements.

The highest exposure estimates based on a recom-
mended food intake model were for children
4-6 years old. Estimated exposure fo nitrates was
approximately 106% of ADI (including vegetable)
(Fig. 5.5). However, current exposure levels among
children (based on the food consumption data
SISP04) are lower, since vegetable and fruit con-
sumption was lower than recommended intake.
Estimated exposure to total manganese among
children was 151% of RfD (Fig. 5.6). Since the
chemical properties of manganese has not been
determined, it is difficult to evaluate health impact,
nevertheless, this result could be evaluated as
“high”. Estimated exposure to aluminium and
iron in the population did not pose a health risk
except for children (approximately 1%) exposed
to the highest doses.

' MOE Margin of exposure — nastroj pro hodnoceni zdra-

votniho rizika dietarniho pfivodu bezprahové pUsobicich
latek, napfiklad genotoxickych a karcinogennich latek.
Jde o pomér BMDL a zjisténé expozi¢ni davky v dieté.

BMDLy; Benchmark dose lower confidence limit: spodni
hranice intervalu spolehlivosti CI95 nejnizsi expoziéni
davky vyvolavajici zvy$eni rizika negativniho ucinku o 1 %.
BMDL, Benchmark dose lower confidence limit: spodni
hranice intervalu spolehlivosti CI95 expozi¢ni davky
vyvolavajici zvyseni rizika negativniho ucinku o 10 %.

" MOE - Margin of exposure: a tool to determine health
risk of dietary intake of substances such as genotoxic
and carcinogenic substances. It is a ratio of BMDL to
the dietary exposure dose.

2 BMDL,,; Benchmark dose lower confidence limit —
1% increase in the risk for health effect

s BMDL;, Benchmark dose lower confidence limit —
10% increase in the risk for health effect
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Obr. 5.1 Podil pozitivnich vzork( ryZze na obsah GMO v letech 2007-2015
Fig. 5.1 The prevalence of positive samples for GM rice in 2007-2015
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Obr. 5.2 Expozice sumé kongeneri PCB* z pfijmu potravin, 1996-2014/2015
(model podle doporué¢enych davek potravin)
Fig. 5.2 Exposure doses: Sum of PCB*, 1996-2014/2015
(models according to the food guide pyramide)
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Obr. 5.3 Expozice olovu z pfijmu potravin, 1994-2014/2015
(model podle doporuc¢enych davek potravin)
Fig. 5.3 Exposure doses: Lead, 1994-2014/2015
(models according to the food guide pyramide)
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Obr. 5.4 Expozice dusiénaniim z pfijmu potravin, 1994-2014/2015
(model podle doporuéenych davek potravin)
Fig. 5.4 Exposure doses: Nitrates, 1994-2014/2015
(models according to the food guide pyramide)
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Obr. 5.5 Expozice manganu z pfijmu potravin, 1994-2014/2015
(model podle doporu¢enych davek potravin)

Fig. 5.5 Exposure doses: Manganese, 1994-2014/2015
(models according to the food guide pyramide)
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Obr. 5.6 Expozice selenu z prijmu potravin, 1994—-2014/2015
(model podle doporu€¢enych davek potravin)
Fig. 5.6 Exposure doses: Selenium, 1994-2014/2015
(models according to the food guide pyramide)
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6. BIOLOGICKY MONITORING

Monitoring probihal v roce 2015 ve ¢Etyfech loka-
litich — v Praze, Liberci, Ostravé a Zdaru nad
Sézavou. Sledovana byla populacni skupina do-
spélych (darci krve) ve véku 18-65 let. Studie
se zucastnilo 302 dospélych osob; ziskdno bylo
302 vzorkd plné krve, 300 vzorkt krevniho séra
a 234 vzorkd moce. Ve vzorcich plné krve a
moce byly analyzovany vybrané toxické kovy
(kadmium-Cd, olovo-Pb, rtut-Hg) a esenciélni
stopové prvky (jod-I, mangan-Mn, selen-Se,
zinek-Zn). V séru byly analyzovany polychlo-
rované bifenyly (PCB), organické chlorované
pesticidy (OCP), perfluorované slouceniny (PFAS)
a bromované zpomalovace hoteni a jejich deri-
vaty (BFR).

6.1 Toxické kovy a esencialni prvky v krvi
a moci

Stanoveni bylo provadéno v mineralizovanych
(krev) a v nemineralizovanych (moc¢) vzorcich
metodou ICP-MS, kromé rtuti, kterd byla stano-
vena piimo v ptiivodnich vzorcich pomoci jedno-
ucelového analyzatoru AMA 254. Analyzy probi-
haly v akreditovanych laboratofich SZU v Praze.

Koncentrace sledovanych prvki v krvi a moci
jsou uvedeny v tab. 6.1.1 a 6.1.2.

Obsah kadmia v krvi je ukazatelem soucasné
aktudlni expozice a je ovlivnén pifedevSim ku-
factvim [1]. Vyrazny vliv koufeni na obsah
kadmia v krvi je u dospélé Ceské populace mo-
nitoringem opakované potvrzovan. Koncentrace
kadmia v krvi kurdka je statisticky vyznamné
vys$S§i nez u nekutakd (p < 0,001), viz obr. 6.1.
U obou skupin dospélych doslo ve srovnani s vy-
sledky z roku 2009 k mirnému, avSak statis-
ticky vyznamnému nartstu koncentrace v krvi
(p <0,001).

Obsah kadmia v moci charakterizuje dlouho-
dobou zatéz. Stredni koncentrace kadmia v moci
(medidn) byla nizsi, nez hodnota ziskana v pred-
chozi etap€ monitorovani v roce 2009. Zdra-
votné vyznamna mezni hodnota podle US EPA
2 pg/l moci [2] byla prfekrocena pouze u jedné
osoby (2,43 ug/l). Obsah kadmia v moci se vy-
znamné zvysuje s vékem (p < 0,001).

6. HUMAN BIOMONITORING

In 2015, the monitoring was carried out in four loca-
lities — Prague, Liberec, Ostrava, and Zddr nad
Sdzavou. The target population were adults (blood
donors) aged 18 to 65 years. The study cohort con-
sisted of 302 subjects from whom 302 whole blood
samples, 300 blood serum samples, and 234 urine
samples were collected. Whole blood and urine samples
were tested for selected toxic metals (cadmium
Cd, lead Pb, and mercury Hg) and essential trace
elements (iodine I, manganese Mn, selenium Se,
and zinc Zn). Serum samples were analysed for
polychlorinated biphenyls (PCBs), organic chlori-
nated pesticides (OCPs), perfluorinated substances
(PFASs), and brominated flame retardants (BFRs).

6.1 Toxic metals and essential elements
in urine and blood

The analyses were performed in mineralized (blood)
and non-mineralized (urine) samples using inductively
coupled plasma mass spectrometry (ICP-MS), with
the exception of mercury which was detected directly
from the original samples using the AMA 254
advanced mercury analyzer. The analyses were
conducted in the accredited laboratories of the
National Institute of Public Health in Prague.

Blood and urine concentrations of the elements
analysed are summarized in Tabs 6.1.1 and 6.1.2.

The blood cadmium content is an indicator of current
exposure and is influenced primarily by smoking [1].
The considerable effect of smoking on the blood
cadmium level in the adult population in the Czech
Republic has been repeatedly confirmed by the moni-
toring data. The blood cadmium concentration is
statistically significantly higher in smokers than in
non-smokers (p < 0.001), see Fig. 6.1. In both adult
smokers and non-smokers, the blood cadmium levels
showed a slight, but statistically significant, increase
in comparison with the data from 2009 (p < 0.001).

The urine cadmium content reflects long-term expo-
sure. The median urine cadmium concentration was
lower than that found in the previous monitoring
period in 2009. The US EPA limit of 2 ug/L urine [2]
was exceeded in a single person only (2.43 ug/L).
The urine cadmium content significantly increases
with age (p < 0.001).
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Obsah olova v krvi (plumbémie) dospélé ceské po-
pulace ma od roku 2001 sestupny trend souvisejici
se sniZovanim emisi olova do Zivotniho prostiedi.
Tento pokles pokracuje i v roce 2015 (obr. 6.2).
Stfedni hodnota koncentrace (median) olova v krvi
¢inila u muzi 18,7 pg/l a u Zen 13,3 pg/l. Moni-
toringem je opakované prokazovan vyznamné
vyS$si obsah olova u muzi (p < 0,001), uvadény
i v zahrani¢nich studiich ([3] aj.). Obsah olova
se také vyznamné zvySoval s vékem (p < 0,001).

Obsah rtuti v krvi je ukazatelem neddvné aktudlni
expozice a vztahuje se zejména k organickym
formdm rtuti (methylrtut); oproti tomu hladina
v moc¢i vypovidd o dlouhodobé&jsi zatéZzi orga-
nismu, a to zejména anorganickymi formami a
parami rtuti. Zjisténé koncentrace v krvi neukazuji
na zvysenou zatéz Ceské populace rtuti (obr. 6.3).
Zdravotné vyznamnd mezni hodnota (HBM I)
pro obsah rtuti v krvi dospélych osob 5 pg/l [4]
byla prekrocena pouze u jedné osoby (5,51 pg/l).
Prekroceni zdravotné vyznamné mezni hodnoty
(HBM I) v moci 5 pg/g kreatininu bylo zjisténo
u 11 osob (4,7 %).

Obdobné jako v minulych letech byl potvrzen
vliv konzumace motskych i sladkovodnich ryb
na obsah rtuti v krvi. Konzumace rybiho masa by
vSak neméla byt omezovana, dilezity je vybér
druhd s niz$i kontaminaci. Opakované je pozoro-
vana pozitivni korelace (p < 0,001) mezi hladinou
rtuti v moci a poctem amalgamovych vyplni.

Vhodnym ukazatelem pro sledovani saturace po-
pulace jodem je jodurie, neboli mnoZstvi jodu
vylu¢ované moci. Stfedni hodnota (median) jodu-
rie Cinila 129 ug/l. Podle Svétové zdravotnické
organizace [5] znamena median koncentrace jodu
v moci v rozpéti mezi 100 pg/l a 299 ug/l popu-
laci bez jédového deficitu. Optimalni obsah jodu
v moci 100-199 pg/l podle [5] byl zjistén u 42 %
osob (98 z 234). Obsah jédu pod touto hladinou
mélo 34 % osob; nedostatecny piivod (pod 50 pg/l)
10 % osob (24 z 234). Na obr. 6.4 je zndzornéna
distribuce jodurie na zakladé kritérii WHO [5].

Mangan je jednim z prvkid nezbytnych v urci-
tém mnozstvi pro funkci organismu, avsak toxic-
kych (zejména pro nervovou soustavu) pii vyS$im
nez optimdlnim pfivodu. Dlouhodoby nedosta-
tek manganu vede k negativhim zméndm v me-
tabolismu cholesterolu, k jeho ukladani v cév-

The blood lead content in the adult Czech popula-
tion has a downward trend since 2001 as a result
of decreased lead emissions into the environment.
This trend continued even in 2015 (Fig. 6.2). The
median blood lead concentrations were 18.7 ug/L
in males and 13.3 ug/L in females. The monitoring
has repeatedly found the blood lead content to be
significantly higher in males (p < 0.001), similarly
to studies from other countries (e.g. [3]). The
blood lead content also significantly increases
with age (p < 0.001).

The blood mercury content is an indicator of recent
exposure to organic forms of mercury (methyl-
mercury) while urine mercury levels indicate long-
term exposure to mercury, in particular to its inor-
ganic forms and vapours. The blood mercury con-
centrations found in the Czech population do not
suggest increased exposure to mercury. The limit value
(HBM 1) of 5 ug Hg/L in the blood of adults [4] was
exceeded in a single person only (5.5 ug/L). The
limit value (HBM 1) of 5 ug Hg/g of creatinine
in urine was exceeded in 11 persons (4.7%).

Similarly to previous years, the effect of the
consumption of seawater and freshwater fish on
the blood mercury content was confirmed. The
consumption of fish should not be limited, but the
species with lower contamination levels should be
preferred. A positive correlation (p < 0.001) was
observed again between the urine mercury level
and the number of dental amalgam fillings.

To monitor iodine saturation, ioduria or the urinary
excretion of iodine, is used as an indicator. The
median ioduria was 129 ug/L. The optimum urinary
iodine level of 100-199 ug/L, as set by the World
Health Organization [5], was found in 42% of
study subjects (98 of 234). Thirty-four percent
of study subjects had lower urinary iodine levels
and 10% of study subjects (24 of 234) had
subnormal urinary iodine levels (below 50 ug/L).
Fig. 6.4 shows the ioduria distribution in accor-
dance with the WHO criteria.

Manganese is one of the elements needed in small
quantities to help regulate body functions, but which
may become toxic (particularly for the nervous
system) at intakes above the optimum level. Long-
term manganese deficiency alters the metabolism of
cholesterol, which forms deposits on artery walls,
thus increasing the risk of cardiovascular diseases.
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nich sténach a tim ke zvysSenému riziku vzniku
kardiovaskuldrnich chorob. Jeho nedostatek zvy-
Suje také riziko onemocnéni cukrovkou. K nej-
vyznamnéjSimu zdroji manganu ve straveé patfi
tradi¢né pecivo. Pro mangan byl zjiStén medidn
koncentrace 17,3 pg/l krve. Tato hodnota je
vy$§i v porovndni s minulymi etapami moni-
toringu v letech 2002 a 2003 (6,6 g/l krve,
resp. 11,2 pg/l krve).

Selen je esencidlni prvek nezbytny pro reprodukci,
metabolismus hormont §titné Zlazy, syntézu DNA
a pro ochranu pred oxidativnim poSkozenim orga-
nismu. Selen byl analyzovan v plné krvi i v mo¢i.
Moéi je vyluc¢ovano 50 %—60 % selenu pfijima-
ného z potravy, a proto je mo¢ vhodnym ukazate-
lem nedavné expozice [6]. Naopak krev je uka-
zatelem spiSe dlouhodobé expozice [7].

Stiedni koncentrace (median) selenu v krvi ¢inila
111 pg/l, coz odpovida hodnotdm z minulych let
monitorovani. Jako referenc¢ni jsou uvadény kon-
centrace v rozmezi od 80 do 250 pg/l krve [8, 9].
Celkem 99 % dospélych mélo obsah selenu v krvi
v tomto rozmezi. Hodnoty niz§i neZ 80 pg Se/l
krve jsou uvadény jako deficitni, pricemZ pro
tézky deficit selenu v krvi jsou stanoveny hodnoty
niz8i nez 40 pg/l krve. U Zadné z osob nebyla
nalezena hodnota pro téZky deficit. Jen u dvou
osob byla nalezena koncentrace selenu nizsi nez
60 ug/l krve. Naopak pfiznaky toxicity se u selenu
projevuji aZ od hodnot vys$Sich nez 500 pg/l
krve [8]; ani u jedné z osob nebyla tato hodnota
neprekrocena (obr. 6.5).

Na obsah selenu v krvi méla vyznamné pozi-
tivni vliv konzumace moftskych ryb a motskych
plodi (p < 0,05), byla také prokazana pozitivni
korelace s konzumaci potravinovych doplikt
(p < 0,05). Obsah selenu v moci se vyznamné
li$il mezi muZi a Zenami (muzi: 22,1 ug/l; Zeny:
18,2 pg/l, p < 0,05).

Zinek je esencidlni mikronutrient s fadou struk-
turdlnich a biochemickych funkci. Stfedni kon-
centrace (median) zinku v moci dospélé populace
Cinila 316 pg/l (286 pg/g kreatininu). Tato hod-
nota byla ve srovnani s vysledky monitorovani
v roce 2009 mirné vyssi (279 pg/l; 263 pg/g
kreatininu). ZjiStény obsah zinku v moci dospé-
Iych je ve shodé s hodnotami kanadského bio-
monitoringu [10].

Manganese deficiency is also a contributor to the
risk of diabetes. The most important food source of
manganese are bakers’ wares. The median con-
centration of manganese was found to be 17.3 ug/L
of blood. This level is higher in comparison with
those detected previously in 2002 and 2003 (6.6 ug/L
of blood and 11.2 ug/L of blood, respectively).

Selenium is an essential mineral, which is necessary
for reproduction, thyroid hormone metabolism,
DNA synthesis, and protection from oxidative
damage. Selenium was analysed in the whole blood
and urine. After intake with food, 50%—60% of
selenium are excreted with urine; therefore urine
selenium level is used as a marker of recent expo-
sure [6]. Blood selenium level is rather a marker
of long-term exposure [7].

The median blood selenium concentration was
111 ug/L, which is consistent with the data from
the previous years of monitoring (Fig. 6.5). The
reference concentrations are reported to be in
the range from 80 to 250 ug/L of blood [8, 9].
Ninety-nine percent of adults had the blood selenium
levels in this range. The levels below 80 ug Se/L
of blood are considered as deficiency, and severe
selenium deficiency is diagnosed from 40 ug/L
of blood and below. None of the study subjects
showed severe selenium deficiency. Two subjects
only had blood selenium concentrations below
60 ug/L of blood. Selenium toxicity symptoms
manifest from selenium levels over 500 ug/L of
blood [8]; this level was not exceeded in any
of the study subjects.

The blood selenium level was significantly posi-
tively influenced by the consumption of sea fish
and seafood (p < 0.05), and a positive correlation
was also found with the consumption of dietary
supplements (p < 0.05). The urinary selenium
levels differed significantly between males and
females (22.1 ug/L vs. 18.2 ug/L, p < 0.05).

Zinc is an essential micronutrient with a range of
structural and biochemical functions. The median
urinary zinc concentration in the population of
adults was 316 ug/L (286 ug/g of creatinine).
This concentration is slightly higher than that
reported in 2009 (279 ug/L; 263 ug/g of creatinine).
The urinary zinc concentration measured in the
population of adults is consistent with the bio-
monitoring data from Canada [10].
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Tab. 6.1.1 Toxické kovy a esencialni prvky v krvi dospélych — darca krve, [ug/l], 2015
Tab. 6.1.1 Toxic metals and essential elements in blood of adults [ug/L], 2015

Cd | Pb | Hg | Mn Se
N 302
Xg 0.567 17.2 0.689 17.2 111
Me 0.544 16.4 0.645 17.3 111
Xo.25 0.39 11.7 0.47 15.4 101
Xo.75 0.71 24.0 0.94 19.5 122
s 1.69 487 2.5 24.3 143
Hmin 0.16 3.9 0.12 71 44.6
Hmax 4.07 178 5.51 28 194
Tab. 6.1.2 Toxické kovy a esencialni prvky v moci dospélych, 2015
Tab. 6.1.2 Toxic metals and essential elements in urine of adults, 2015
Cd | Hg | | | Se Zn
g/l
N 234
Xg 0.219 0.963 126 20.6 289
Me 0.233 0.91 129 20.7 316
Xo.25 0.120 0.45 85.4 14.0 164
Xo0.75 0.390 1.89 193 32.1 193
Xo0.95 0.740 6.34 324 45.5 858
Hmin 0.025 0.15 9.50 3.4 34.2
Hmax 2.43 13.2 711 135 1535
pg/g kreatininu
N 234
Xg 0.211 0.929 122 19.9 280
Me 0.214 0.908 116 19.9 286
Xo.25 0.138 0.515 92.1 15.7 209
Xo0.75 0.315 1.76 158 247 386
Xo0.95 0.613 4.67 235 34.5 604
Hmin 0.05 0.064 31.6 3.53 27.7
Hmax 1.45 13.2 941 52.7 1413

N — pocet vzorkl / no. of samples, X —geometncky Prumer/ geometric mean, Me — median / median value,

Xo.25 Xo.75, Xo.95 — Kvantil 25%, 75%, 95% / 25"

95' Percentile,

Hmins Hmax — minimalni a maximalni hodnota /m/nlmum and maximum value

6.2 Organické latky v krevnim séru

Sledovani obsahu polychlorovanych bifenyli a
organickych chlorovanych pesticidli v séru pro-
bihd v rdmci biomonitoringu jiZ od roku 2002,
naopak perfluorované slouceniny a bromované
zpomalovace hofeni byly v této matrici zjiStovany
v roce 2015 poprvé.

Cast sledovanych organickych litek je zafazena
na listinu Stockholmské umluvy, nebot se jedna
o perzistentni bioakumulativni latky, u nichz
existuje podloZené podezieni na vyvojovou, re-
produkéni a systémovou toxicitu, karcinogenni

6.2 Organic compounds in human blood
serum

Polychlorinated biphenyls (PCB) and organic chlori-
nated pesticides in human blood serum have been
monitored as part of the biomonitoring program
since 2002 while perfluorinated hydrocarbons and
brominated flame retardants were first monitored
within the above-mentioned program in 2015.

Some of the monitored organic compounds are listed
in the Stockholm Convention, because they are
persistent, bioaccumulative and toxic chemicals
Jjustly suspected of having developmental, repro-
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ucinky a na poskozovéani hormonélni rovnovéhy
s moznymi zdvaznymi nasledky pro populaci.

Chemické analyzy byly provedeny na VSCHT
v Praze, fakulté potravinarské a biochemické
technologie. Pro analyzy byla pouZita vysoko-
ucinnd kapalinova chromatografie (UHPLC) ve
spojeni s tandemovym hmotnostnim spektro-
metrem (MS/MS), a kapildrni plynovéa chroma-
tografie (GC) s vyuzitim hmotnostné selektiv-
niho detektoru.

6.2.1 PCB a chlorované pesticidy

V krevnim séru jsou sledovany kongenery PCB,
DDT a jeho metabolity, hexachlorbenzen HCB a
izomery hexachlorocyklohexanu HCH. Vysledky
zarok 2015 jsou uvedeny v tab. 6.2.1.1.

U polychlorovanych bifenyla byla potvrzena
prevaha vicechlorovanych kongenerd, zejména
PCB 138, 153, 170 a 180. Jejich obsah v séru
vyznamné stoupd s vékem (p < 0,001). Byl po-
zorovan statisticky vyznamny nértst koncentraci
PCB 138, PCB 153 a PCB 170 s cetnosti kon-
zumace sladkovodnich ryb (p = 0,014). Stfedni
hodnota koncentrace indikatorového kongeneru
PCB 153 v séru (medidn 79,4 ng/g tuku) na-
vazuje na pokles z predchozich let monitoringu
(obr. 6.6).

Obsah DDT vyjadfeny jako suma izomert DDT
a jeho metaboliti (s prevahou hlavniho meta-
bolitu p,p'-DDE) navazuje na sestupny trend,
dokumentovany jiZz od konce 80. let 20. stoleti
a pozorovany i v predchozich letech biomoni-
toringu (obr. 6.7). V roce 2015 Cinila stfedni hod-
nota koncentrace sumy DDT v séru 115 ng/g tuku.
Na zakladé statistického vyhodnoceni byl pro-
kazan signifikantni narast koncentraci sumy DDT
se vzrastajici hmotnosti, vyjadfenou jako BMI
(p =0,024).

Také zjiSt€ny obsah hexachlorbenzenu (HCB)
v séru (median 11,6 ng/g tuku) odpovida pozvol-
nému poklesu pozorovanému v priubéhu let mo-
nitorovani (obr. 6.8). Nejvyssi obsah HCB byl
zjiStén v Praze (median 21,1 ng/g tuku), naopak
nejniz§i v Liberci (medidn 8,41 ng/g tuku),
(p < 0,001). U muzd byla stfedni hodnota kon-
centrace vyznamné niz$i oproti Zenam (11,0 ng/g
tuku vs. 14,0 ng/g tuku; p = 0,026).

ductive, and systemic toxicity, carcinogenic effects,
and potential to disrupt hormone balance with
possible serious consequences for the population.

Chemical analyses were carried out at Faculty of
Food and Biochemical Technology of the University
of Chemistry and Technology in Prague. The analyses
were performed using ultra high performance liquid
chromatography (UHPLC) along with tandem mass
spectrometry (MS/MS) and capillary gas chromato-
graphy (GC) using the mass selective detector.

6.2.1 PCB and chlorinated pesticides

The compounds detected in human blood serum are
PCB congeners, DDT and its metabolites, hexa-
chlorobenzene (HCB), and isomers of hexachloro-
cyclohexane (HCH). The data are summarized
in Tab. 6.2.1.1.

The most common of polychlorinated biphenyls were
highly chlorinated congeners, namely PCB 138,
153, 170, and 180. Their serum level significantly
increases with age (p < 0.001). A statistically
significant increase in the concentrations of
PCB 138, PCB 153, and PCB 170 appeared to be
associated with the consumption of freshwater fish
(p = 0.014). The median serum concentration of
the indicator congener PCB 153 (79.4 ng/g of fat)
is consistent with the downward trend found in the
previous years of monitoring (Fig. 6.6).

The DDT content expressed as the sum of DDT
isomers and metabolites (with the predominance
of the main metabolite p,p-DDE) continues to
show a downward trend which has been docu-
mented since the late 1980s and was observed also
in the previous years of monitoring (Fig. 6.7).
In 2015, the median serum concentration of sum
DDT was 115 ng/g of fat. Based on the statistical
analysis, a significant increase in the concentra-
tions of sum DDT was associated with increasing
weight expressed as BMI (p = 0.024).

The median serum hexachlorobenzene (HCB) level
(11.6 ng/g of fat) is consistent with the slow down-
ward trend observed over years of monitoring
(Fig. 6.8). The highest median HCB concentration
was found in Prague (21.1 ng/g of fat) and the
lowest one in Liberec (8.41 ng/g of fat), (p < 0.001).
The median HCB concentration was significantly
lower in males than in females (11.0 ng/g of fat
vs. 14.0 ng/g of fat; p = 0.026).

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

61



Souhrnna zprava za rok 2015
Summary Report, 2015

Tab. 6.2.1 Koncentrace polychlorovanych bifenyli a chlorovanych pesticidii v krevnim séru,

[ng/g tuku], 2015
Tab. 6.2.1 Human serum levels of polychlorinated biphenyls and chlorinated pesticides

[ng/g of fat], 2015

HoB | aHor | pHeH | BEE | Bfp | BB | %5 | e | s | 1m0 | 160
N 300
Xg 121 2.33 2.16 101 1.87 5.81 2.61 34.0 71.6 29.3 76.5
Me 11.6 2.40 2.26 103 1.53 6.68 2.89 36.0 79.4 35.5 86.8
Xo.25 6.28 1.52 1.20 56.8 0.409 3.33 1.54 17.7 40.5 15.4 41.7
Xo.75 20.3 3.76 414 189 6.58 10.8 5.20 73.0 143 67.3 153
X0.95 62.8 7.76 10.7 462 41.3 22.4 11.0 140 269 130 301
Hmax 803 19.2 106 1606 |165 101 23.7 235 537 367 887

6.2.2 Perfluorované slouceniny
a jejich derivaty

V roce 2015 bylo analyzovano celkem 19 zéstupct
perfluorovanych sloucenin (PFASs). Sledovany
byly perfluoroalkylkarboxylové kyseliny s délkou
fetézce C4-C14, perfluoroalkylsulfonaty (C4, C6
a C10) a perfluoralkylsulfonamidy (C8).

Ve 100 % vzorku séra byly zjistény pozitivni na-
lezy (nad limitem kvantifikace LOQ) u nasleduji-
cich analyt: kyselina perfluoroktanova (PFOA),
kyselina perfluoro-n-dekanova (PFDA), perfluoro-
hexansulfonat (PFHxS) a perfluorooktansulfonat
(PFOS). Pozitivni nélezy ve vice nez 50 % vzor-
cich séra byly také u kyseliny perfluorononanové
(PENA: 99,7 %) a kyseliny perfluorundekanové
(PFUdA: 96,0 %) (tab. 6.2.2.1). Pozitivni nalezy
ostatnich sledovanych zastupci PFASs se pohy-
bovaly v rozmezi 0-47 % pro perfluoroalkyl-
karboxylové kyseliny a v rozmezi 0-20 % pro
perfluoroalkylsulfonaty.

Pro PFOA byl zjistén statisticky vyznamny vze-
stup koncentraci se zvySujici se trovni vzdélani
sledovanych osob (p = 0,008). U muzd byl na-
lezen mirné, ale statisticky vyznamné (p = 0,012)
niz8§i obsah PFOA v séru ve srovnani s Zenami
(median 0,731 ng/ml vs. 0,803 ng/ml).

Zjistény obsah dvou nejznaméjSich zastupci kyse-
liny perfluoroktansulfonové (PFOA) a perfluoro-
oktansulfonatu (PFOS) v séru ceské populace je
relativné niz§i, neZ jsou vysledky studii z jinych
zemi, napf. z Némecka, Itélie ¢i Spanélska. Porov-
nani obsahu PFOA a PFOS s vysledky v zahranic-
nich studiich ukazuje obr. 6.9.

6.2.2 Perfluorinated substances
and their derivatives

In 2015, 19 representatives of perfluorinated
substances (PFASs) were analysed. The moni-
toring covered the following compounds: per-
Sfluoroalkyl carboxylic acids with a chain length
of C4-Cl4, perfluoroalkyl sulfonates (C4, C6,
and C10), and perfluoralkyl sulfonamides (C8).

One hundred percent of serum samples were positive
(above the limit of quantification LOQ) for the
Sollowing analytes: perfluorootanoic acid (PFOA),
perfluoro-n-decanoic acid (PFDA), perfluorohexane
sulfonate (PFHXS), and perfluorooctane sulfonate
(PFOS). More than 50% of serum samples were also
positive for perfluorononanoic acid (PFNA: 99.7%)
and perfluoroundecanoic acid (PFUdA: 96.0%)
(Table 6.2.2.1). The positivity rates for other repre-
sentatives of PFASs fluctuated in a range from 0
to 47% (perfluoroalkyl carboxylic acids) and in
a range from 0 to 20% (perfluoroalkyl sulfonates).

Serum PFOA concentrations showed a statistically
significant increase with increasing education level
(p = 0.008). Males had a slightly, but statistically
significantly (p = 0.012) lower median serum PFOA
level in comparison with females (0.731 ng/ml
vs. 0.803 ng/ml).

The serum levels of two best known representatives
of perfluorinated substances, perfluorootanoic acid
(PFOA) and perfluorooctane sulfonate (PFOS)
measured in the Czech Republic are relatively lower
than those reported from other countries such as
Germany, Italy, or Spain. The data on the PFOA
and PFOS levels from the Czech Republic and
other countries are compared in Fig. 6.9.
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Tab. 6.2.2.1 Koncentrace perfluorovanych slouc¢enin v krevnim séru [ng/ml séra], 2015
Tab. 6.2.2.1 Human serum levels of perfluorinated substances [ng/ml], 2015

PFOA | PFNA | PFDA | PFUJA | PFHxS | Br-PFOS | L-PFOS | SPFOS
N 300
Xq 0.716 0.300 0.141 0.055 0.171 0.852 1.37 2.29
Me 0.756 0.325 0.145 0.058 0.184 0.890 1.48 2.43
Xo.25 0.439 0.195 0.088 0.033 0.108 0.551 0.811 1.50
Xo75 1.18 0.480 0.209 0.093 0.295 1.53 2.14 3.77
X0.95 3.18 0.916 0.467 0.189 0.544 3.94 4.53 8.04
Hrnax 0.028 0.007 0.013 0.007 0.008 0.024 0.048 0.072
Hrnin 8.97 6.55 1.81 0.417 1.39 20.5 33.3 51.1

Br-PFOS rozvétvené / branched PFQOS, L-PFOS linearni / linear PFOS

6.2.3 Bromované zpomalovace horeni
a jejich derivaty v krevnim séru

V roce 2015 nebyl Zadny z 16 kongenert PBDE
detekovan v hodnotach nad limitem kvantifikace
ve vice nez 9 % vzorki séra. Nejcetnéji detekované
kongenery byly BDE 47 (nad LOQ 8,7 % vzork;
rozmezi < LOQ — 5,44 ng/g tuku), BDE 153 (nad
LOQ 7,3 % vzorki; rozmezi < LOQ — 6,44 ng/g
tuku), BDE 209 (nad LOQ 7,0 % vzork(; rozmezi
< LOQ -2 693 ng/g tuku) a BDE 99 (nad LOQ
6,0 % vzorki; rozmezi < LOQ — 9,46 ng/g tuku).

Mezni hodnota, tzv. biomonitoringovy ekvivalent
pro kongener BDE 99, byla stanovena na 520 ng/g
tuku [11]. Nejvyssi zjiSténd koncentrace v séru
dospélych se nachazi pod touto hranici s dosta-
tecnou rezervou. Méfitelné hodnoty ostatnich kon-
generd PBDE se v jednotlivych piipadech pohy-
bovaly do 3 % analyzovanych vzorki.

Komeréné vyrabéné produkty obsahuji smés a-, 3-
a y- izomerit HBCD, které se relativné snadno
uvolniuji z vyrobkil do prostiedi. Nalezy téchto
tfi izomerd ve vzorcich séra byly kromé 1 vzorku
pod limitem kvantifikace.

Obsah tetrabrombisfenolu A (TBBPA) byl nad
LOQ (0,333 ng/ml) zjistén pouze ve 2 z 300 vzorkd
(tj. 0,7 %).

Jako alternativa zpomalovact hoteni regulovanych
legislativou jsou do pouziti zavadény tzv. nové
zpomalovace hofeni. Vyznamnymi zastupci této
skupiny jsou dekabromdifenylethan (DBDPE)
nebo bis(tribromfenoxy)ethan (BTBPE). U casti
téchto latek jsou dnes prokdzany rovnéz bio-
akumulativni, toxické a potencidlné karcinogenni

6.2.3 Brominated flame retardants and their
derivatives in human blood serum

In 2015, none of 16 PBDE (polybrominated diphenyl
ether) congeners was detected at a level above the
LOQ in more than 9% of serum samples. The most
commonly detected congeners were BDE 47 (levels
above the LOQ detected in 8.7% of samples;
range < LOQ — 5.44 ng/g of fat), BDE 153 (levels
above the LOQ detected in 6.44% of samples;
range < LOQ — 6.1 ng/g of fat), BDE 209 (levels
above the LOQ detected in 7.0% of samples;
range < LOQ — 2,693 ng/g of fat), and BDE 99
(levels above the LOQ detected in 6.0% of samples;
range < LOQ — 9.46 ng/g of fat).

The threshold value, the so-called biomonitoring
equivalent, for the congener BDE 99 has been set to
520 ng/g of fat [11]. The highest serum concentra-
tion detected in adults was safely below this limit.
Quantifiable levels of other PBDE congeners were
found in less than 3% of samples analysed.

Commercially manufactured products contain
mixtures of o.-, B-, and y-HBCD isomers, which are
relatively easy to release from such products into the
environment. The above-mentioned three isomers were
below the LOQ in all but one serum sample tested.

Tetrabromobisphenol A (TBBPA) at levels above
the LOQ (0.333 ng/ml) was only detected in two
(0.7%) of 300 samples.

Novel flame retardants have been introduced as
an alternative to those regulated by law. Important
representatives of the alternative flame retardants
are decabromodiphenyl ethane (DBDPE) or
bis(tribromophenoxy)ethane (BTBPE). Some of
these substances have also been proven to have
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ucinky. U deviti analyzovanych novych zpoma-
lovact hoteni byla z celkového poctu 300 vzorkt
séra nalezena koncentrace presahujici limit kvan-
tifikace v 5 pripadech.
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Obr. 6.1 Obsah kadmia v krvi dospélych, 2005-2015
Fig. 6.1 Blood cadmium levels in adults, 2005-2015
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Obr. 6.2 Obsah olova v krvi dospélych, 2005-2015
Fig. 6.2 Blood lead levels in adults, 2005-2015
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Obr. 6.3 Obsah rtuti v krvi dospélych, 2005-2015
Fig. 6.3 Blood mercury levels in adults, 2005-2015
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Obr. 6.4 Distribuce obsahu jédu v mo¢€i podle hodnoceni WHO, 2015
Fig. 6.4 Distribution of urinary iodine levels based on WHO assessment, 2015
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Obr. 6.5 Distribuce obsahu selenu v krvi dospélych, 2015
Fig. 6.5 Distribution of blood selenium levels in adults, 2015
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Obr. 6.6 Indikatorovy kongener PCB 153 v séru, 2005-2015
Fig. 6.6 Indicator congener PCB 153 in serum, 2005-2015
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Obr. 6.7a Chlorované organické latky v séru, 2005-2015
Fig. 6.7a Chlorinated organic compounds in serum, 2005-2015
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Obr. 6.7b Chlorované organické latky v séru, 2005-2015
Fig. 6.7b Chlorinated organic compounds in serum, 2005-2015
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Obr. 6.8 Obsah PFASs v séru v evropskych zemich, median hodnot
Fig. 6.8 Serum PFAS levels in European countries, median values
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7. ZDRAVOTNI STAV OBYVATEL

Alergickd onemocnéni jsou Stitnim zdravotnim
ustavem sledovéna pravidelné v pétiletych inter-
valech stejnou metodikou od roku 1996. V ramci
tohoto celostatniho monitoringu ve tfech zahrnu-
tych méstech Moravskoslezského kraje (MSK),
Ostravé, Karviné a Frydku-Mistku, byl zjistén vyssi
podil déti s kombinovanym onemocnénim dycha-
cich cest — astmatem a alergickou rymou, a vyssi
vyskyt respiracnich obtizi, jako jsou piskoty pfi
dychani, kasel, podrazdéni sliznic o¢i a dychacich
cest, neZ v ostatnich méstech republiky. Jednou
prostiedi v Moravskoslezském kraji, na némz se
podili jak primysl, tak automobilovd doprava
i lokdalni vytapéni, a rovnéZ imise z primyslovych
zdrojt sousedniho Polska. V roce 2015 byla proto
v MSK realizovana samostatnd studie alergickych
onemocnéni u déti, jejimz cilem bylo charakte-
rizovat vyskyt alergickych onemocnéni a respi-
racnich obtiZi v souvislosti s riiznou intenzitou
zatéze obyvatel kraje ze znecisténého ovzdusi.

7.1 Alergicka onemocnéni u déti
v Moravskoslezském kraji

7.1.1 Metodika Setfeni

Na realizaci Setfeni se podileli pracovnici proti-
epidemického odboru KHS MSK a 73 lékatfu
pro déti a dorost. Lékarské obvody byly vybrany
v 18 méstech MSK (Ostrava, Karvina, Havifov,
Bohumin, Frydek-Mistek, Cesky T&Sin, Orlova,
Frydlant nad Ostravici, Tfinec, Bruntal, Krnov,
Kopfivnice, Novy Ji¢in, Opava, Frenstat pod Rad-
hostém, Studénka, Bilovec a Pfibor). Bydlisté déti
vSak zahrnovalo celkem zhruba 230 mést a obci.

Do studie byly zarazeny déti ve véku 5, 9, 13
a 17 let pozvané k lékari v ramci pravidelnych
preventivnich prohlidek, a to rovnomérné v pri-
béhu kalendarniho roku 2015. Kazdy lékat mél
vysettit 30 déti v jedné vékové skupiné, tedy cel-
kem 120 déti. Lékar vyplnil o ditéti udaje z pro-
hlidky a z lékarské dokumentace (Iékaisky dotaz-
nik). Uvedl, zda dit¢ ma alergické onemocnéni
a konkrétni diagnézu (astma, pylova/sezonni ryma,
atopicky ekzém, celoro¢ni alergicka ryma, alergie
na potraviny nebo jiné alergické onemocnéni).
Jedna se o kumulativni neboli celoZivotni preva-

7. HEALTH STATUS
OF THE POPULATION

Allergic diseases have been monitored by the
National Institute of Public Health at five-year
intervals using the same method since 1996. Within
this country-wide monitoring survey, a higher
incidence of combined respiratory diseases —
asthma and allergic rhinitis — and a higher inci-
dence of respiratory problems such as wheezing
while breathing, cough, eye mucous membrane irri-
tation, and airway irritation were found in children
of three cities in the Moravian-Silesian Region (MSR),
Ostrava, Karvind, and Frydek-Mistek than in other
cities of the Czech Republic (CR). One of possible
causes can also be the environmental pollution
in the MSR due to the industry, road traffic, local
heating, and industrial emissions from neighbouring
Poland. That is why a separate study of allergic
diseases in children was conducted in the MSR
in 2015 with the aim to characterize the incidence
of allergic diseases and respiratory problems
in association with various levels of air pollution.

7.1 Allergic diseases in children
in the Moravian-Silesian Region

7.1.1 Methods

The survey was conducted with the participation
of experts from the anti-epidemic department of
the Regional Public Health Service of the MSR and
73 paediatricians and adolescent medicine physi-
cians. Local medical practices were selected in
18 cities of the MSR (Ostrava, Karvind, Havirov,
Bohumin, Frydek-Mistek, C’esky Tésin, Orlovd,
Frydlant nad Ostravici, Trinec, Bruntdl, Krnov,
Koprivnice, Novy Ji¢in, Opava, Frenstdt pod Rad-
hostem, Studénka, Bilovec, and Pribor). The places
of residence of the children monitored were located
in about 230 cities and municipalities.

The children enrolled in the study were 5-, 9-, 13-,
and 17-year-olds invited for regular preventive
check-ups, evenly throughout calendar year 2015.
Each participating physician was supposed to exa-
mine 30 children from each age category, i.e. 120
children in total. The physician filled in the data
from the medical check-up and medical records
(medical questionnaire) for each child. The doctor
reported whether the child had an allergic disease
and if so, what the diagnosis was (asthma, seasonal
pollen rhinitis, atopic eczema, year-round allergic
rhinitis, food allergy, or other allergic disease).
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lenci alergického onemocnéni, kterd vychazi z 1é-
kafem stanovené diagndzy alergického onemoc-
néni kdykoli v pribéhu Zivota ditéte. U kazdé
diagnézy bylo zjistovano, zda dit€ bylo vySetieno
alergologem, zda je v jeho péci, zda mé projevy
onemocnéni v poslednim roce a jak je 1éCeno.
Rodic¢e v dotazniku poskytli informace o socio-
ekonomické situaci rodiny, subjektivné zhodnotili
zdravotni stav ditéte a Zivotniho prostiedi v okoli
bydlisté. Celkem byly ziskany tdaje od 7 519 déti
(51,5 % chlapci a 48,5 % divek).

Pocet vySetfenych déti v jednotlivém sidle byl
relativné nizky pro zajiSténi reprezentativnosti
vysledkil pro kazdé sidlo. Aby bylo moZné vy-
sledky interpretovat pro mensi izemni celky nez
je cely kraj, byla sidla, kde Setfeni probihalo, sdru-
Zena pomoci shlukové anal}’/zy1 do 5 skupin, a to
na zékladé dlouhodobé drovné kvality ovzdugiZ.
Pramérné koncentrace polétavého prachu (PM),
oxidu dusicitého (NO,) a 4. nejvyssi 24hod. koncen-
trace oxidu sifi¢itého (SO,) za obdobi 2009-2013
byly pro zastavénou plochu zahrnutych mést a obci
vypocteny na zakladé modelovych map imisnich
hodnot CHMU ve &tvercich 1x1 km.

Vysledky vyskytu alergickych a dychacich obtizi
byly popsény pomoci relativnich Cetnosti. Procen-
tudlni zastoupeni hodnocenych kategorii v kontin-
gencni tabulce bylo porovnavano pomoci Pearso-
nova X2 testu nezavislosti. Déti v jednotlivych
skupinach sidel se liSily v fadé charakteristik (za-
stoupeni pohlavi, v€kové sloZeni, rodinnd anam-
néza, vzdélani matky, finan¢ni situace rodiny), které
také mohou ovlivnit vyskyt alergii. Pro eliminaci
zkresleni pii porovnavani skupin sidel mezi sebou,
jsou vysledky procentuélniho zastoupeni diagn6z/
obtizi v jednotlivych skupinach prezentovany jako
tzv. adjustovand procenta. Porovnani oblasti bylo
provedeno pomoci mnohonasobné logistické regrese,
v niZ byl vliv vybranych charakteristik (rusivych

Shlukova analyza je klasifikaéni metoda, jejimz cilem je
usporadat objekty (sidla) na zakladé podobnosti hodnot
sledovanych znak(l do nékolika skupin (shlukd) a to
tak, aby si sidla uvnitf shluku byla co nejvice podobna,
a naopak sidla zafazena do rGznych shlukl si byla
podobna co nejméné.

Do analyzy bylo zafazeno 38 mést a obci, ve kterych
zilo 6 081 déti ve studii. Zbyvajici déti bydlely jednotlivé
v fadé malych obci. Tyto obce byly do jednotlivych skupin
sidel pridéleny podle své polohy a s pfihlédnutim k imisni
zatézi v misté bydlisté.

The focus was on the cumulative or lifelong pre-
valence of allergic diseases which were diagnosed
by a physician anytime during the life of the child.
For each child diagnosed with allergy, it was
reported whether he/she was seen by an allergist,
whether he/she was followed up by an allergist,
whether he/she had manifestations of the disease
in the last year, and how he/she was treated.
A parental questionnaire was used to collect data
on the socio-economic status of the family and
parental rating of the child’s health and local
environment near the place of residence. In total,
data were obtained on 7,519 children (51.5%
of males and 48.5% of females).

As the numbers of children enrolled in particular
settlements were too low to yield locally represen-
tative results or to allow for the interpretation of the
results for smaller areas than the whole region,
the participating settlements were grouped using
cluster analysis] into five categories based on
long-term air quality data®. The average con-
centrations of particulate matter (PM ), nitrogen
dioxide (NO;), and the fourth highest 24-hour con-
centration of sulphur dioxide (SO;) for 2009-2013
were calculated for the built-up areas of the
participating cities and municipalities on the basis
of emission modelling maps of the Czech Hydro-
meteorological Institute (CHMI) in Ix1 km tiles.

The incidence of allergic diseases and respiratory
problems was described by relative frequencies.
The percentages for the categories in the contin-
gency table were compared using Pearson’s 2 test
of independence. Children from different groups of
settlements differed in a range of characteristics
(male to female ratio, age distribution, family history,
maternal education level, financial status of the
Samily, etc.) which could also influence the incidence
of allergies. To control for bias in the comparison
between the settlement groups, the distribution of
diagnoses/health problems was expressed in adjusted

" Cluster analysis is a multivariate method which aims to
classify a sample of subjects/objects (settlements) on the
basis of a set of measured variables in a number of diffe-
rent groups (clusters), with the subjects/objects placed in
the same group being more similar to each other and those
placed in different clusters being less similar to each other.

Thirty-eight cities and municipalities where the places of
residence of 6,081 children enrolled in the study were
located were included in the analysis. The remaining
children lived in other small municipalities which were allo-
cated to particular clusters based on the geographical loca-
tion and exposure to immisions at the place of residence.
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proménnych) odfiltrovan. Pfi vypoctu adjustova-
nych procent byly vysledky prepocitany na rovno-
mérné zastoupeni pohlavi a vékovych skupin a
na pramérné hodnoty uvedenych charakteristik.
Pro parova porovnéni jednotlivych shlukd byla
pouzita Siddkova metoda mnohonasobného srov-
navani. Testy byly provadény na hladiné vyznam-
nosti 0,05. Udaje o vyskytu alergickych onemoc-
néni v détské populaci CR ziskana nérodnim 3etfe-
nim v roce 2011 stejnou metodou byly pouZity
jako srovndvaci (referencni).

7.1.2 Vyskyt alergii a respiracnich obtizi
v MSK

Celkem 30 % déti mélo 1ékarem diagnostikované
alergické onemocnéni’ (2 220 déti z celkem 7 519
v souboru). Respiracni forma alergie pfedstavuje
77 % vsech alergickych onemocnéni. Diagn6za
stanovena pediatrem byla potvrzena specialistou-
alergologem u 78 % alergikll (v 97 % piipadech
u astmatikil), v péci alergologické ambulance je
70 % alergikti (90 % astmatikt). Dlouhodobé bylo
1é¢eno 36 % alergikd, podle potieby 52 % a bez
1écby bylo 13 %. Projevy alergického onemoc-
néni v poslednim roce mélo 70 % alergikti. Z cel-
kového poctu alergiki bez projevii onemocnéni
je vsak 65 % dlouhodobé nebo alespoil prilezi-
tostné 1éceno. S vékem vyskyt alergickych one-
mocnéni u déti stoupal od 23 % u pétiletych
do 33 % u sedmnéctiletych.

v

je astma. Lékafem diagnostikované astma mélo
11 % déti. Vice neZ polovina astmatikil trpélo
kromé astmatu jesté jinym alergickym onemoc-
nénim, nejcastéji alergickou rymou a atopickym
ekzémem. ZhorSeni astmatickych obtizi v souvis-
losti s ro¢nim obdobim uvedlo 51 % astmatikd;
nejvyraznéj$i na podzim a na jafe. V zimnim
obdobi dochézi ke zhorSeni astmatu u pétiny (21 %)
astmatikti. Ze 475 astmatikii ve véku 13 a 17 let
vyplnilo 250 déti test kontroly astmatu. Astma
bez obtizi, tzv. Uplnou kontrolu astmatu, mélo
54 %, ¢astecné kontrolované astma 30 %, u 16 %
déti nebylo astma pod kontrolou.

3 Vyskyt v8ech alergickych onemocnéni pfedstavuje
souhrn veskerych diagndz, které détsti Iékafi povazovali
za alergii.

percentages. The areas were compared using mul-
tiple logistic regression where the effects of selected
characteristics (confounding variables) were filtered
out. The percentages were calculated adjusted
for gender, age, and average values of selected
characteristics. To make paired comparisons
between clusters, the Siddk multiple comparison
method was used. Tests were performed at a signi-
ficance level of 0.05. Data on the incidence of
allergic diseases in children in the CR derived from
the 2011 national survey, which was conducted
using the same method, served as the reference.

7.1.2 The incidence of allergy and
respiratory problems in the MSR

In total, 30% of children were physician-diagnosed
with an allergic disease’ (2,220 of 7,519 children).
Respiratory allergies account for 77% of all
allergic diseases. The diagnosis made by a paedia-
trician was confirmed by an allergist in 78% of
allergic children (in 97% of asthma patients).
Seventy percent of allergic children (90% of asthma
patients) were followed up by an allergist. Long-
term treatment was provided to 36% of allergic
children, 52% of allergic children were treated
when needed, and 13% of allergic children re-
mained untreated. Seventy percent of allergic
children had manifestations of allergy in the last
vear. Of the total of allergic children without any
manifestation of allergy, 65% were treated on
a long-term or occasional basis. The incidence of
allergic diseases was increasing with age, from
23% in five-year-olds to 33% in 17-year-olds.

The most serious allergic disease in children is
asthma. Eleven percent of children were physician-
diagnosed with asthma. More than half of asthmatic
children also had other allergy, most often allergic
rhinitis and atopic eczema. Seasonal asthma exa-
cerbation was reported by 51% of asthma patients;
it was most severe in the autumn and spring. Winter
asthma exacerbation was experienced by every
[ifth asthmatic child (21%). Two hundred and fifty
of 475 asthma patients aged 13 and 17 years took the
asthma control test. Fifty-four percent of the respon-
dents achieved full asthma control, 30% partial
asthma control, and 16% poor asthma control.

3 The overall incidence of allergic diseases covers all
allergies diagnosed as such by a paediatrician.
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Respiracni obtiZe, jako jsou piskoty pfi dychani,
pocity ucpaného nosu, vodnatd ryma nebo své-
déni a slzeni o¢i (mimo nachlazeni nebo chftip-
kové onemocnéni), Casté zanéty hornich cest dy-
chacich apod. v pribéhu posledniho roku byly
zjiStovany dotaznikem od rodicd déti. NejCastéj-
§imi obtiZzemi byly pocity ucpaného nosu nebo
naopak vyskyt vodnaté rymy a svédéni a slzeni
oCi. Asi tfetina astmatikii (36 %) a také 4 % déti
bez respiracni alergie méla v pribéhu posledniho
roku ztizené dychani nebo pocit duSnosti mimo
nachlazeni. Zejména pétileté déti trpély Castymi
zanéty hornich cest dychacich (43 %), zanéty
pradusek s celkovymi priznaky jako je teplota
a ztiZzené dychani (27 %), a nejvice uzivaly anti-
biotika castéji nez 3x za rok (12 %). Zapal plic
prodélalo celkem 11 % déti.

Z vysledkt studie vyplyva, Zze v MSK je sice
srovnatelny podil déti s jakymkoliv diagnostiko-
vanym alergickym onemocnénim (29,5 %), jaky
byl zjistén i pfi celostatnim Setfeni v roce 2011
(29,7 %), avSak je tam vyznamné vyS§$i vyskyt
respiracnich forem alergie — astmatu, alergické
rymy jak pylové — sezénni, tak zejména celoro¢ni
(viz tab. 7.1.2.1). Tize astmatu, charakterizovana

Data on respiratory problems, such as wheezing
while breathing, stuffy feeling in the nose, watery
rhinitis, or itching eyes, watery eyes (without having
a cold or flu), recurrent episodes of inflammation
of the upper airways, etc. during the last year were
derived from a parental questionnaire. The most
common problems were stuffy feeling of the nose,
watery rhinitis, itching eyes, or watery eyes. About
one third (36%) of asthmatic children and also 4%
of children without respiratory allergy reported
difficulty breathing or feeling of breathlessness
without having a cold. In particular, the five-year-
old children had recurrent episodes of inflam-
mation of the upper airways (43%) or bronchitis
with general symptoms such as fever and difficulty
breathing (27%) and were the most common users
of antibiotics more than three times a year (12%).
Eleven percent of children had pneumonia.

From the results it follows that in the MSR, the
percentage of children with any physician-diagnosed
allergic disease (29.5%) is comparable to that
reported in the 2011 country-wide survey (29.7%),
but the incidence of respiratory allergies, i.e. asthma,
seasonal pollen allergic rhinitis, and year-round
allergic rhinitis, is significantly higher in the MSR

Tab. 7.1.2.1 Vyskyt alergickych onemocnéni a respira¢nich obtizi v souboru déti v MSK (2015)

av CR (2011)
Tab. 7.1.2.1 Allergic diseases and respiratory disorders in children in the MSR (2015) and in the CR (2011)
Podil déti s diagndzou [%]
Alergologické onemocnéni Percentage of children diagnosed with [%]
Allergic diseases MSK 2015 (n =7 519) | CR 2011 (n = 6 503) | p hodnota

MSR 2015 (n =7,519) | CR 2011 (n =6,503) | p value

Alergie celkem / Any allergy 29.5 29.7 0.852

Alergicka ryma pylova / Pollen allergic rhinitis 13.2 11.8 0.008

Astma / Asthma 11.2 9.6 0.003

Atopicky ekzém / Atopic eczema 9.4 10.9 0.005

Celoro¢ni alergicka ryma / Year-round allergic rhinitis 5.0 3.3 0.001

Alergie na potraviny / Food allergy 3.0 3.0 0.857

Ostatni alergie / Other allergy 3.9 5.9 0.001

Respiracni obtize Podil déti s obtizemi [%]
Respiratory disorders Percentage of children with [%]

Casté zanéty HCD* (vice nez 5x/rok) 27.6 171 < 0.001

UA inflammation™ (more than 5 episodes per year)

Casté zanéty pradusek (vice nez 3x/rok) 16.7 9.6 < 0.001

Bronchitis (more than 3 episodes per year)

Vodnata ryma/podrazdéni spojivek 27.5 24.2 0.011

Watery rhinitis/irritation of eye mucous membrane

Piskoty pfi dychani / Wheezing while breathing 17.3 12.7 < 0.001

Suchy kasel v noci / Nocturnal dry cough 13.5 11.9 0.005

* HCD - horni cesty dychaci / UA — upper airways

74

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



Zdravotni stav obyvatel
Health status of the population

testem kontroly astmatu, byla u astmatickych déti
v MSK i na celostitni drovni obdobna. Vyskyt
respiracnich obtizi uddvanych rodi¢i déti byl
v MSK vyznamné vy$$i neZ v celondrodnim
Setfeni (tab. 7.1.2.1). Sledované respiracni obtize
se v MSK vyskytovaly castéji ve vSech sledo-
vanych vékovych skupinich déti. Statisticky nej-
vyznamnéjsi rozdily (p < 0,01) byly ve vsech
vékovych skupindch u castych zanétl hornich
cest dychacich, pradusek, a také u piskotd pfi
dychani. Castymi zanéty hornich cest dycha-
cich a pradusek trpélo zhruba dvojnasobné péti-
letych déti v MSK nez byl republikovy priamér
v roce 2011 (obr. 7.1).

7.1.3 Vyskyt alergii a respiracnich obtizi
ve skupinach sidel MSK

Na zakladé podobnosti dlouhodobych imisnich
charakteristik vybranych Skodlivin byla mésta a
obce Moravskoslezského kraje zahrnuta do studie
rozdélena pomoci shlukové analyzy do 5 skupin
(tab. 7.1.3.1, obr. 7.2). Skupiny sidel tvoii vice-
méné souvislé oblasti. Skupina 1 se nachdzi v za-
padni a castecné jizni Casti kraje, charakterizuji
ji nejnizsi koncentrace Skodlivin. Skupina 2 lezi
v centrdlni ¢asti kraje. Skupina 3 zahrnuje dvé
samostatné lokality — zapadni polovinu Ostravy
s prilehlym tzemim a dale Ttinec a jeho okoli.
Skupina 4 zahrnuje Gzemi leZici pfi hranici s Pol-
skem severovychodé od Ostravy, typicka je pro
ni nejvyssi zatéz SO, a PMg. Skupinu 5 tvori
vychodni polovina Ostravy a tzemi leZici vy-
chodné a jihovychodég; tuto oblast charakterizuje
nejvyssi zatéz NO,, coZz odpovida vysoké inten-
zit¢ dopravy. Toto rozdé€leni skupin do velké miry
koresponduje s hodnocenim kvality Zivotniho pro-
sttedi v misté bydlisté, které udavali rodice déti
ve studii; nejlépe byla hodnocena skupina 1, nej-
htife hodnocenou byla skupina 4.

Pro moZnost porovnani byla pfi vypoctu procen-
tualni zastoupeni onemocnéni v jednotlivych sku-
pindch sidel pouzita tzv. adjustovand procenta
(viz metodika). Vyskyt jakéhokoliv alergického
onemocnéni se ve sledovanych skupinach sidel
pohybovaly v rozmezi 26 % az 30 %, nejvyssi byl
ve skupiné 5. Vyskyt astmatu se u déti ve véku
5-17 let pohyboval v jednotlivych skupinidch mezi
9 % a 12 %; nejnizsi byl ve skupinach 4 a 5.

than in the whole country (see Tab. 7.1.2.1, Fig. 7.1).
Asthma severity as derived from the childhood
asthma control test was comparable in the MSR
and CR. A significantly higher incidence of respi-
ratory symptoms in children was reported by
parents in the MSR than in the country-wide survey
(Tab. 7.1.2.1). The monitored respiratory symptoms
were more common in any age group in the MSR.
The most statistically significant differences (p < 0.01)
were found in recurrent upper airway inflamma-
tion or bronchitis and wheezing while breathing in
all age groups. The incidence of recurrent upper
airway inflammation or bronchitis in five-year-olds
was twice as high in the MSR as the country-wide
average in 2011 (Fig. 7.1).

7.1.3 The incidence of allergy and respiratory
disorders in MSR settlement groups

Based on the similarity of long-term emission
characteristics for selected pollutants, the partici-
pating cities and municipalities of the MSR were
grouped by cluster analysis into five categories
(Tab. 7.1.3.1 and Fig. 7.2). The settlement groups
form more or less continuous areas. Group 1 is
situated in the western and, partly, southern parts
of the MSR and is characterized by the lowest con-
centrations of pollutants. Group 2 is located in the
central part of the MSR. Group 3 consists of two
separate reas — the western half of Ostrava and its
suburbs, and Trinec and its surroundings. Group 4
covers the area close to the Polish border, north-east
of Ostrava, with the highest exposure to SO, and
PM ;. Group 5 includes the eastern half of Ostrava
with its eastern and south-eastern surroundings:
this area is exposed to the highest NO; levels which
refer to high traffic volumes. This grouping cor-
responds, to a great extent, to the environmental
quality scores at the place of residence as reported
by parents within the survey. The best scores
were given to Group 1, followed by Group 2 while
Group 4 achieved the lowest scores.

To ensure comparability between groups, adjusted
percentages were calculated for the relevant health
problems (see the Methods section). The incidence
rates of any allergy ranged from 26% to 30%
between settlement groups, with the highest rate
found in Group 5. The incidence rates of asthma
in 5-17 year-olds ranged from 9% to 12% between
groups, being the lowest in Groups 4 and 5. A lower
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Tab. 7.1.3.1 Rozdéleni sidel MSK do skupin podle shlukové analyzy
Tab. 7.1.3.1 MSR settlements grouped by cluster analysis

PM103 NOg3 SO,
) - [ug/m’] - [ug/m’] - lugim’]
Pocet Primérna koncen- | Prumérna koncen- Primérna 4. max
Rozdéleni sidel do skupin déti trace 2009-2013 trace 2009-2013 | 24hod. koncentrace
Settlement groups No. of (rozpéti hodnot) (rozpéti hodnot) (rozpéti hodnot)
children Average Average Average
concentration concentration 4" maximum 24-h
2009-2013 (range) | 2009-2013 (range) | concentration (range)
Skupina 1/ Group 1 750 26 12 29
Bfidlicna, Rymarov, BudiSov n.B., (22-30) (10-14) (27-31)
Bruntal, Trojanovice, Brumovice,
Neplachovice, Osoblaha
Skupina 2 / Group 2 1804 33 17 36
Krnov, Odry, Frenstat p.R., Stary (28-36) (15—-20) (31-42)
Ji¢in, Frydlant n.O., Opava, Bilovec,
Kopfivnice, Navsi u J., Novy Ji€in,
Palkovice, Kravare, Baska, Studénka
Skupina 3/ Group 3 1175 41 19 47
Pribor, Ostrava 1, Tfinec, HIucin, (36-45) (18—-20) (43-52)
Albrechtice, Horni Sucha
Skupina 4 / Group 4 603 50 19 57
Détmarovice, Petrovice, (49-51) (19-21) (56-59)
Dolni Lutyné, Bohumin
Skupina 5/ Group 5 _ 3087 44 23 51
Frydek-Mistek, Ostrava 2, Cesky (40-47) (22—-24) (47-55)
Tésin, Havirov, Orlova, Karvina

Niz8i vyskyt astmatu v téchto oblastech se zhorSe-
nou kvalitou ovzdusi byl zjiStén zejména u péti-
letych déti, coz ovlivnilo celkové vysledky. Vzhle-
dem k tomu, Ze v téchto skupinich byl naopak
vys$si podil pétiletych déti s opakovanymi bron-
chitidami (az 80 % vsech pétiletych s bronchi-
tidou), moZnym vysvétlenim jsou odliSné diagnos-
tické zvyklosti v ramci kraje. Nizsi podil pétiletych
astmatik je pravdépodobné vykompenzovan
vys$§im podilem déti s opakovanymi bronchiti-
dami a dosud nestanovenou diagnézou astmatu.
Diagnéza astmatu je naro¢nd, zejména v casném
détstvi, je zaloZenda na klinickém tsudku, hodno-
ceni pfiznakl a fyzikalnim nalezu. V tomto véku
je tfeba odlisit jiné priCiny pfetrvavajicich a opaku-
jicich se piskott, které jsou spojeny s nejriz-
néjSimi virovymi infekty. Pro starSi déti ve véku
9-17 let nebyly rozdily mezi skupinami sidel
statisticky vyznamné.

Sezénni pylovou rymou trpélo v jednotlivych
skupinach sidel 8 % az 13 % déti. Vyssi vyskyt
byl ve skupinach 4 a 5. Souhrnné byla hodnocena
skupina diagnoz respiracni alergie, do které byly
zahrnuty: astma, alergicka ryma (sezénni i celo-
ro¢ni) a opakovand bronchitida (pokud byla pova-
Zovana za alergické onemocnéni). Vyskyt respi-

incidence of asthma in those areas with poor air
quality was found namely in five-year-olds, which
influenced the overall results. Given that recurrent
bronchitis was diagnosed far more often in five-
year-olds in the polluted areas (up to 80% of all
cases at five years of age), a possible explanation
may be diagnostic differences. A lower percentage
of five-year-old asthmatics seems to be offset by
a higher percentage of children with recurrent
bronchitis, still undiagnosed with asthma. Asthma
diagnosis is rather difficult to make, particularly
in early childhood. It is based on clinical conside-
rations, assessment of symptoms, and physical
findings. At this age, other causes of persistent
and recurrent wheezing, such as viral infection,
need to be ruled out. For older children 9-17 years
of age, the diagnostic differences between settle-
ment groups were not statistically significant.

Seasonal pollen rhinitis affected 8% to 13% of
children. It was more common in Groups 4 and 5.
The group of respiratory allergies included asthma,
allergic rhinitis (both seasonal and year-round),
and recurrent bronchitis (if classified as allergy).
The incidence rates of respiratory allergy varied
Jrom 18.6% to 24.3%, without statistically significant
differences between settlement groups (Fig. 7.3).
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racni alergie u déti se pohyboval mezi 19 % a 24 %
a mezi jednotlivymi skupinami sidel nebyly sta-
tisticky vyznamné rozdily (obr. 7.3).

Respiracni obtize v pribéhu posledniho roku
uvadéli rodice déti. Podil déti s castym vyskytem
zanéth hornich cest dychacich se v jednotlivych
skupinach sidel pohyboval mezi 20 % a 29 %
déti ve studii. Casté zanéty pridusek se vysky-
tovaly u 12 % az 17 % déti. Podil déti s témito
obtiZzemi korespondoval (zvySoval se) se zhor-
Senou kvalitou ovzdusi (od skupiny 1 a 2 po sku-
pinu 4 a 5). Vodnata ryma a podraZdéni spojivek
se vyskytovala u 20 % az 30 % déti, piskoty
pfi dychani u 13 % aZz 18 % a suchy noc¢ni kaSel
u7 % az 14 % déti. Mezi skupinami sidel 1 az 5
se vyskyt téchto priznakd kontinudlné zvysSoval,
skupina 1 a skupina 5 se vzdy statisticky vyznamné
lisily (obr. 7.4).

Respiratory disorders in the last year were reported
by parents. The rates of children with recurrent
inflammation of the upper airways ranged from
20% to 29% between groups. Recurrent bronchitis
occurred in 12% to 17% of children. The rates
of these health problems corresponded (were
increasing) with poor air quality (being the lowest
in Groups 1 and 2 and the highest in Groups 4
and 5). Watery rhinitis and irritation of eye
mucous membrane were reported in 20% to 30%
of children, wheezing while breathing in 13%
to 18% of children, and nocturnal dry cough in
7% to 14% of children. An upward trend in these
symptoms was observed from Group 1 to Group 5,
with the differences between the two groups being
statistically significant (Fig. 7.4).
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Obr. 7.1 Vyskyt respiraénich obtizi u 5-letych déti v Moravskoslezském kraji (2015)
av CR (2011)
Fig. 7.1 Prevalence of respiratory symptoms in children 5 years of age
in the Moravian-Silesian Region (2015) and the Czech Republic (2011)
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Obr. 7.3 Vyskyt respira¢nich alergii* u déti ve véku 5-17 let ve skupinach sidel
Moravskoslezského kraje
Fig. 7.3 Prevalence rates of respiratory allergies* in children 5-17 years of age
in municipality clusters of the Moravian-Silesian Region
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*asthma, allergic rhinitis (seasonal & perennial) and recurring bronchitis (if rated as allergy)
Obr. 7.4 Vyskyt respiracnich obtizi u déti ve véku 5-17 let ve skupinach sidel
Moravskoslezského kraje
Fig. 7.4 Prevalence of respiratory symptoms in children 5-17 years of age
in municipality clusters of the Moravian-Silesian Region
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8. ZDRAVOTNI RIZIKA
PRACOVNICH PODMINEK
A JEJICH DUSLEDKY

8.1 Monitorovani expozice na zakladé udajti
z kategorizace praci a pracovist

K monitorovéni expozice rizikovym faktorim préice
a pracovnich podminek slouzi systém kategorizace
praci. V jeho rdmci ma kazdy zaméstnavatel po-
vinnost zhodnotit riziko a zatadit prace, které jsou
na jeho pracovistich vykonavany, do jedné ze 4 ka-
tegorii, v zdvislosti na vyskytu rizikovych faktort
prace a na jejich zavaZnosti. Z udaji v Informac-
nim systému Kategorizace praci vyplyva, Ze k datu
10. 5. 2016 (viz tab. 8.1.1) bylo zatfazeno do vSech
kategorii prace (2, 2R, 3, 4) celkem 2 162 925 osob,
coz je 0 12 695 osob vice nez za stejné obdobi mi-
nulého roku. V kategoriich rizikové prace (2R, 3, 4),
bylo evidovano 477 769 osob, cozZ je 0 4 699 za-
méstnancli vice nez za stejné obdobi minulého
roku. Do kategorie 4, coZ jsou pracovisté vysoce
rizikov4, bylo v CR zafazeno 12 885 osob, coZ je
o 1 397 zaméstnanci méné neZ v minulém roce.

Aktualni pocet zaméstnancli zatfazenych podle
jednotlivych kategorii prace v krajich je uveden
v tabulce 8.1.1. Nejvice exponovanych zaméstnancli
v kategoriich rizikové prace (2R, 3, 4) je v kraji
Moravskoslezském 89 782, coZ je oproti minulému
roku sniZeni o 2 189 zaméstnanci, nasleduje Praha
s 45 343 zaméstnanci (nartst o 1 012 zameéstnancii).
Ve Stiedoceském bylo evidovano 47 090 coz je
oproti minulému roku nardst o 2 254 zaméstnanci,
v Usteckém bylo evidovén v rizikovych kategoriich
43 437 zaméstnancu (snizeni o 272 zaméstnanci).

Nejvice zaméstnanct ve vSech kategoriich prace
(2, 2R, 3, 4) je evidovano podle faktoru Fyzicka
zatéZ — 1 250 377 osob (oproti minulému obdobi
snizeni 0 4 %), Pracovni poloha — 1 016 431 osob
(nartist o 3 %) osob, Hluk — 873 244 osob. V ka-
tegoriich rizikové prace (2R, 3, 4) je nejvice evi-
dovanych zaméstnancti v riziku faktoru Hluk —
270 421 (narast o 1 %), Fyzicka zatéz — 99 522
(sniZeni o 2 %), Prach — 65 205 (sniZeni 0 4,5 %),
Vibrace 65 764 (sniZeni 0 2,5 %), viz tab. 8.1.2.

Pii praci mohou byt zaméstnanci exponovani i vice
neZ jednomu faktoru. V tab. 8.1.3 je uveden pocet
osob exponovanych podle poctu piisobicich fak-
tord. Z udaji vyplyva, ze 72 % zaméstnancii evi-

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
categorization system. In this system it is the
responsibility of each employer to evaluate occu-
pational risk and to categorize the relevant work
performed under one of 4 categories, as related to
the incidence of occupational risk factors and their
importance. Data from the Work Categorization
Information System reveals that up to May 10, 2016,
a total of 2,162,925 persons have been registered
in all work categories (2, 2R, 3, 4), i.e. 12,695
more persons than in the same period last year.
The work at risk categories (2R, 3, 4) comprised
477,769 persons, i.e. 4,699 more than in the
same period last year. In category 4 (high-risk
workplaces) 12,885 persons were registered in the
Czech Republic, i.e. 1,397 less than in the same
period last year (see Tab. 8.1.1).

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 (89,782), followed by Prague
(45,343). In the Central Bohemian Region 47,090
and in Usti nad Labem Region 43,437 persons
were registered.

The largest numbers of exposed persons in all
work categories (2, 2R, 3, 4) are registered in the
following categories: Physical Load — 1,250,377
persons (a 4% decrease compared to the last
period), Working Posture — 1,016,431 persons (a 3%
increase), Noise — 873,244 persons. Registrations
at risk categories (2R, 3, 4) are as follows: Noise —
270,421 (a 1% increase), Physical Load — 99,522
(a 2% decrease), Dust — 65,205 (a 4.5% decrease),
and Vibrations — 65,764 (a 2.5% decrease),
see Tab. 8.1.2.

The numbers of exposed employees and registered
exposures are different. Occupational load may
comprise more than one factor. Tab. 8.1.3 presents
data on exposed persons related to the number of
factors involved. This shows that 72% of employees
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Tab. 8.1.1 Pocet exponovanych zaméstnanci v kategoriich prace podle krajua k 10. 5. 2016
Tab. 8.1.1 The number of exposed employees in work categories by region, on May 10, 2016

Kategorie2 + 2R + 3 + 4 Kategorie 2 Kategorie 2R Kategorie 3 Kategorie 4
Kraj Category2 + 2R+ 3+ 4 Category 2 Category 2R Category 3 Category 4
Region Celkem Zeny | Celkem | Zeny |Celkem| Zeny |Celkem| Zeny |Celkem| Zeny
Total Women Total | Women| Total |Women| Total | Women| Total |Women
Praha 247308 | 104 148 | 201965/ 91938 1749 658 | 42958 11546 636 6
JihoCesky 119 067 48 461 92 417| 38 871 521 329 | 25285 9220 844 41
Jihomoravsky 248189 | 100519 | 207 779| 87232 3058 1694 36698 11527 654 66
Karlovarsky 69 062 31018 61560 28858 171 25| 7265 2126 66 9
Vysocina 118 975 45113 95657, 39927 3903| 1143| 18886| 4010 529 33
Kralovéhradecky 110 069 44 762 86209 37057, 4237| 1422 18979| 6 251 644 32
Liberecky 85 383 35 468 70 645 30860, 1096 337 | 13401| 4245 241 26
Moravskoslezsky 261 526 95217 171744) 74562 8054| 3672| 77807| 16655 3921, 328
Olomoucky 138 239 53684 | 102890| 42001 5395| 2391 28925 9176/ 1029| 116
Pardubicky 99 969 38 827 79 353, 33469, 3865 991| 16255 4346 496 21
Plzensky 137 133 54 859 107 385 46360, 3050| 1741| 25401 6724 1297 34
Stfedocesky 237 096 87439 | 190006| 73317 8251| 2988 37857 11077 982 57
Ustecky 178 407 74811 | 134970 59884 1780 965| 40696 13885 961 77
Zlinsky 112 483 46 056 82557, 33732 3461| 1557| 25880 10616 585 151
Celkem / Total | 2162925 | 860382 |1685 156|718 068| 48 591 | 19 913|416 293|121 404| 12885, 997
Tab. 8.1.2 Pocet evidovanych expozic zaméstnanct podle faktoru, stav k 10. 5. 2016
Tab. 8.1.2 The number of registered exposures to factors, on May 10, 2016
Kategorie faktoru / Category of a factor
Faktor 2 2R 3 4 [2+2R+3+4 | 2R+3+4 Factor
Hluk 602 823 | 26943 | 241 831 1647 873 244 270 421 | Noise
Fyzicka zatéz 1150 855 8735 | 90772 15 1250 377 99 522 | Physical load
Vibrace 176 007 6537 | 52576 | 6651 241 771 65 764 | Vibrations
Prach 236 603 6828 | 53055| 5322 301 808 65205 | Dust
Psychicka zatéz 771 405 2319 39 235 812 959 41 554 | Mental health load
Biologicke Cinitele | 151 808 9915 20778 64 182 565 30 757 | Biological agents
Pracovni poloha 985 911 1293 29 227 1016 431 30 520 | Working posture
Chemické latky 240177 8900 13472 | 1293 263 842 23665 | Chemicals
Neionizujici zareni 19198 420 19776 39 394 20 196 | Non-ionizing radia-
a elmag. pole tion and elmag. field
Zrakova zatéz 232 641 165 13 496 246 302 13661 | Visual load
Z&atéz teplem 114 614 526 12 899 49 128 088 13 474 | Heat load
Zatéz chladem 237100 29 4 395 241 524 4 424 | Cold load
Vybrané prace 17737 128 2028 5 19 898 2161 | Selected jobs
lonizujici zareni 475 2 477 2 | lonizing radiation

Tab. 8.1.3 Pocet exponovanych zaméstnanci podle poc¢tu soucasné pusobicich faktora, stav k 10. 5. 2016
Tab. 8.1.3 The number of employees exposed to concurently acting risk factors, on May 10, 2016

Pocet rizikovych faktord
No. of risk factors

Pocet zaméstnancl

No. of employees

1 583 885
2 571 486
3 407 743
4 277 300
>4 306 422
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dovanych v systému kategorizace praci je expono-
vano vice neZ jednomu faktoru; vice neZ Ctyfem
faktordm je exponovano 13 % zaméstnancd.

Uvedené pocty evidovanych osob nelze povazo-
vat za neménné. V dal§im obdobi bude dochéazet
k zéniku a vzniku pracovist, budou realizovana
ochranna opatfeni ke sniZeni rizika a bude tak
dochézet ke zménam poctu praci v jednotlivych
kategoriich. V priibéhu casu dochazi také k legisla-
tivnim zménam, které zahrnuji i nové poznatky
o pusobeni Skodlivin na ¢lovéka.

8.2 Registr profesionalnich expozic
karcinogenim REGEX

Predmétem analyzy jsou data pochéazejici z data-
baze vedené od roku 2009, kterd byla vytvorena
jako samostatny modul Informac¢niho systému
Kategorizace praci. Nezahrnuje data, kterd byla
ziskdna v minulosti a jsou uloZena v puvodni
databazi REGEX.

Pocet osob registrovanych v obdobi od roku 2009
do kvétna 2016 v Registru osob profesionalné
exponovanych karcinogenim, jejichZ expozice
byla platnd v roce 2015, ¢inil 9 770. Informaci
o objemu dat ziskdvanych z jednotlivych re-
gionl CR poskytuje tab. 8.2.1. Mezi jednotlivymi
regiony jsou zna¢né rozdily. Nejvice registrova-
nych profesiondlné exponovanych osob je v kra-
jich Moravskoslezském (2 214 osob), Vysocina
(1 306), Stiedoceském (1 004), Praha (908),
naopak nejméné v Karlovarském (163) a Jiho-
ceském (162) kraji.

V tab. 8.2.2 je uveden prehled ekonomickych
aktivit, kédovanych podle metodiky NACE-CZ,
pii kterych dochédzi k expozici karcinogennim
agens. Tremi nejcastéj$imi takovymi aktivitami
jsou zdravotni péce (2 258 + 581 osob), kovo-
dé€lnici, strojirensti délnici a pracovnici v pribuz-
nych oborech (1 570 osob), obsluha stacionarnich
stroju a zafizeni (2 370 osob).

Nejcastéjsim divodem k registraci je expozice
cytostatikiim (2 999 osob), profesiondlni expozice
prachu tvrdych diev (1 214 osob) a expozice
slévarenskému prachu (1 258 osob). Celkovy
prehled o expozicich jednotlivym karcinogeniim
uvadi tab. 8.2.3.

registered in the work categorization system are
exposed to more than one factor and 13% of
employees are exposed to more than four factors.

The presented numbers of registered persons are
not immutable. In the next period there shall be
changes as regards the phasing out of many work-
places and the establishment of others, there shall
be taken protective measures for risk reduction and
thus changes shall be made in categorization of
work. Likewise, over time there will be changes
in legislation which comprise an updated under-
standing of the effects of pollutants on humans.

8.2 Register of Occupational Exposure
to Carcinogens (REGEX)

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

The number of persons registered from 2009 to
May 2016 (with valid exposure in 2015) in the
Register of Occupational Exposure to Carcinogens
was 9,770. Information on the volume of data from
particular CR regions is presented in Tab. 8.2.1.
There are significant differences between indivi-
dual regions. The largest numbers of persons with
occupational exposure were in the Moravia-Silesia
(2,214), Vysocina (1,306), Central Bohemia (1,004),
and Prague (908) regions; on the other hand, the
smallest numbers of persons with occupational
exposure were registered in the Karlovy Vary (163)
and South Bohemia (162) regions.

Tab. 8.2.2 presents an overview of the economic
activities as recognized by the NACE-CZ metho-
dology that lead to exposure to carcinogens. The
three most frequent occupational activities exposing
to carcinogens are health care (2,258 + 581 persons),
metal workers, mechanical labourers and related
workers (1,570 people), the operator of stationary
machines and equipment (2,370 people).

In terms of exposure to specific carcinogens the
most frequent reason for registration is exposure
to cytostatic drugs (2,999 persons), occupational
exposure to hard wood dust (1,214 persons) and
foundry dust (1,258 persons). A summary of
exposure to individual carcinogens is presented
in Tab. 8.2.3.

82

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

Tab. 8.2.1 Pocet registrovanych osob exponovanych karcinogeniim v obdobi 2009-2016
(ke dni 10. 5. 2016)
Tab. 8.2.1 The number of persons occupationally exposed to carcinogens registered in 2009-2016

(on May 10, 2016)
Kraj / Region Pocet osob / No. of persons
Praha 908
Stredocesky 1004
JihoCesky 162
Plzensky 246
Karlovarsky 163
Ustecky 222
Liberecky 253
Kralovéhradecky 793
Pardubicky 711
Vysocina 1306
Jihomoravsky 488
Olomoucky 565
Zlinsky 735
Moravskoslezsky 2214
Celkem / Total 9770

Tab. 8.2.2 Pocet registrovanych osob podle hospodarskych aktivit v obdobi 2009-2016 (ke dni 10. 5. 2016)
Tab. 8.2.2 The number of registered persons by economic activity in 2009-2016 (on May 10, 2016)

Koéd fy s . , .. Pocet osob
CZ-NACE Hospodarska aktivita / Economic activity No. of persons

81000 | Obsluha stacionarnich stroju a zafizeni/ Operator of stationary machines and equipment 2370

22000 | Specialisté v oblasti zdravotnictvi / Health specialists 2258

72000 | Kovodélnici, strojirensti délnici a pracovnici v pfibuznych oborech 1570
Metalworkers, engineering workers and workers in related branches

75000 | Zpracovatelé potravin, dfeva, textilu a pracovnici v pfibuznych oborech 968
Food, wood, textile processors and related workers

32000 | Odborni pracovnici v oblasti zdravotnictvi / Specialist staff in the health sector 581

31000 | Technicti a odborni pracovnici v oblasti védy a techniky 449
Technicians and associate professionals in the field of science and technology

53000 | Pracovnici osobni péce v oblasti vzdélavani, zdravotnictvi a v pfibuznych oblastech 324
Personal care workers in education, health and related fields

73000 | Pracovnici v oblasti uméleckych a tradi¢nich femesel a polygrafie 319
Workers in the field of art and traditional crafts and polygraphy

71000 | Remeslnici a kvalifikovani pracovnici na stavbach (kromé elektrikafti) 292
Craftsmen and skilled workers at construction sites (except electricians)

83000 | Ridi¢i a obsluha pojizdnych zafizeni / Drivers and operators of mobile devices 160

93000 | Pomocni pracovnici v oblasti tézby, stavebnictvi, vyroby, dopravy a v pfibuznych oborech 132
Labourers in mining, construction, manufacturing, transportation and related fields

82000 | Montazni délnici vyrobkl a zarizeni /Assembly workers of products and equipment 116

74000 | Pracovnici v oboru elektroniky a elekirotechniky 90
Workers in the field of electronics and electrical engineering

21000 | Specialisté v oblasti védy a techniky / Specialists in science and technology 42

91000 | Uklizeci a pomocnici / Cleaners and helpers 42

80000 | Obsluha stroju a zafizeni, montéfi / Machine operators, fitters 13

52000 | Pracovnici v oblasti prodeje / Sale workers 9

13000 | Ridici pracovnici v oblasti vyroby, informacnich technologii, vzdélavani a v pfibuznych oborech 6
Executives in manufacturing, information technology, education, and related fields

43000 | Ufednici pro zpracovani &iselnych tdajii a v logistice 6
Officials for the processing of numerical data and logistics

61000 | Kvalifikovani pracovnici v zemédélstvi / Skilled workers in agriculture 6

SZU Praha, Ustiedi Systému monitorovani 83

NIPH Prague, Headquarters of the Monitoring System



Souhrnna zprava za rok 2015
Summary Report, 2015

Kod S, o : » Pocet osob
CZ-NACE Hospodarska aktivita / Economic activity No. of persons
51000 | Pracovnici v oblasti osobnich sluzeb / Workers in personal services 5
12000 | Ridici pracovnici v oblasti spravy podniku, obchodnich, administrativnich a podparnych 4
¢innosti/ Executives in business administration, commercial, administrative and support
service activities
23000 | Specialisté v oblasti vychovy a vzdélavani / Specialists in education 4
41000 | VSeobecni administrativni pracovnici, sekretafi a pracovnici pro zadavani dat a zpracovani 4
General administrative staff, secretaries and staff for data entry and processing
11000 | Zakonodarci, nejvyssi statni ufednici a nejvySSi predstavitelé spolecnosti 3
Lawmakers, top government officials and top representatives
24000 | Specialisté v obchodni sféfe a verejné spravé 3
Specialists in business and public administration
54000 | Pracovnici v oblasti ochrany a ostrahy / Security workers 2
90000 | Pomocni a nekvalifikovani pracovnici / Labourers, unskilled workers 2
33000 | Odborni pracovnici v obchodni sféfe a verejné spravée 1
Professional staff in business and public administration
Celkem / Total 9781

Tab. 8.2.3 Pocet registrovanych osob podle karcinogenniho agens v obdobi 2009-2016 (ke dni 10. 5. 2016)
Tab. 8.2.3 The number of registered persons by carcinogen in 2009-2016 (on May 10, 2016)

Karcinogen / Carcinogen NZ?S?})Q?S%EIS
1,3-Butadien / 1,3-Butadiene 114
Benzen / Benzene 266
Benzo[a]pyren / Benzo[a]pyrene 576
Cytostatika / Cytostatics 2999
Dichlormethan / Dichloromethane 8
Dichroman draselny / Kalium dichromate 22
Dimethylsulfat / Dimethyl sulfate 48
Ethylenoxid / Ethylene oxide 36
Formaldehyd / Formaldehyde 173
Horninové prachy / Rock dusts 140
Chrom (V1) a jeho slou¢eniny / Chromium (VI) and compounds 212
Ostatni slou¢eniny chromu (véetné chromanu olovnatého) 296
Other chromium compounds (incl. Lead chromate)
Kadmium / Cadmium 49
Latka s vétou R45: Mlze vyvolat rakovinu / Substance with R45: May cause cancer 522
Latka s vétou R49: Mize vyvolat rakovinu pfi vdechnuti 26
Substance with R49: May cause cancer after inhalation
Nikl / Nickel 183
Slouceniny niklu, jako Ni/ Nickel compounds, as Ni 296
Oxid kademnaty / Cadmium oxide 72
Pesticidni latky / Pesticides
Polycyklické aromatické uhlovodiky / PAHs 15
Prace spojené s expozici polycyklickym aromatickym uhlovodikdm ... (cely ndzev viz nat. vl. 53
€. 178/2001 Sb. v platném znéni) / The work associated with exposure to polycyclic aromatic
hydrocarbons ... (full name, see Reg. Decree No. 178/2001 Coll., as amended)
Prach — azbestova vlakna — 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 266
Prach — koks / Dust — coke 282
Prach — kiemen / Dust — silica 219
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Karcinogen / Carcinogen N';?g?;)grss%?,’ s

Prach — ostatni kfemicitany (s vyjimkou azbestu) / Dust — other silicates except of asbestos 433
Prach — Samot / Dust — fire-clay 45
Prach — talek / Dust — talc

Prach chromu / Chromium dust 104
Prach z tvrdych dfev / Hardwood dust 1214
Slévarensky prach / Foundry dust 1258
Styren / Styrene 461
Tetrachlorethylen / Tetrachloroethylene

Tetrachlormethan / Tetrachloromethane 12
Trichlorethen / Trichlorethene 11
Vinylchlorid / Vinylchloride 175
Vulkanizaéni dymy / Vulcanization fumes 167
Vulkanizaéni dymy rozpustné v cyklohexanu / Vulcanization fumes soluble in cyclohexane 13

8.3 Monitorovani zdravotnich ucinku —
Narodni zdravotni registr nemoci
z povolani

V roce 2015 bylo v Ceské republice hldseno
u 911 zaméstnancii celkem 1 092 profesional-
nich onemocnéni, z toho bylo 1 035 nemoci z po-
volani a 57 ohroZeni nemoci z povolani. Rozdil
mezi poctem postizenych osob a poctem hlasenych
profesionalnich onemocnéni byl zpiisoben tim, Ze
u 167 zaméstnancd byly v pribéhu roku hlaseny
dv€ nebo vice nemoci z povoldni. Nejcastéji se
vyskytovala kombinace syndromu karpélniho tu-
nelu na pravé a na levé ruce, ktery vznikl bud pfi
praci s vibrujicimi ndstroji, nebo pfi préci s pre-
téZovanim hornich koncetin. V roce 2015 nebylo
hlaSeno zadné profesionalni onemocnéni u mla-
distvych ani u profesiondlnich sportovcd.

Nemoci z povolani

Ve srovnani s rokem 2014 doslo k poklesu poctu
piipadd o cca 13 %. Nejvétsi pokles oproti roku 2014
byl zaznamenan u nemoci pfenosnych, o 49 % pfi-
padi, coz vSak lze vysvétlit mimotadnou epi-
demii profesiondlniho onemocnéni spalnickami
v jednom z krajii v roce 2014. Pokles pfipadd byl
hlaSen u pneumokonidz, kontaktnich alergickych
dermatitid a nddorovych onemocnéni. Nartst pfi-
padd byl naopak hlaSen u syndromu karpalniho
tunelu, a to o 39 pripadu.

Uznani nemoci z povolani se opird o posouzeni
zdravotniho stavu, vysledky klinického vySetieni
a ovéreni podminek vzniku onemocnéni organem
ochrany vefejného zdravi, v jehoZz spadovém tzemi

8.3 Monitoring of health effects —
National Register of Occupational
Diseases

In 2015, a total of 1,092 cases of professional
disease in 911 employees (467 women and 598 men)
were reported in the Czech Republic; of these,
1,035 were categorized as occupational diseases
and 57 as threat of occupational disease. The
difference between the number of people affected
and the number of reported occupational illness
was caused by the fact that for 167 employees two
or more illnesses during the year were reported.
The most common was a combination of carpal
tunnel syndrome on the right and left hand, which
was either caused by working with vibrating
tools or by work linked with overloading of the
upper extremities. In 2015, no occupational
diseases in adolescents or professional athletes
were reported.

Occupational diseases

In comparison to 2014, the total number of cases
of occupational diseases decreased by 13%. The
largest decrease (of 49%) was recorded for com-
municable diseases, but this can be explained by
the extraordinary epidemic of measles in one of
the counties in 2014. The decline in cases has been
reported in pneumoconiosis, allergic contact derma-
titis and cancer. The increase in cases has been
reported in carpal tunnel syndrome (of 39 cases).

Recognition of occupational disease is based
on a health assessment, the results of clinical
examination and verification of disease genesis
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Tab. 8.3.1 Hlasené nemoci z povolani a ohroZeni nemoci z povolani v letech 2005-2015
Tab. 8.3.1 Reported cases of occupational diseases and threat of occupational diseases in 2005-2015

occupational diseases

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Pocet pacient( 1317111221062 11151107 1050|1054 | 911 8761065 911
Number of patients
Profesionalni onemocnéni celkem | 1400|1216 1291|1403 1313|1292|1266|1099|1042| 1250|1092
Professional diseases total
Z toho: / From that
nemoci z povolan 1340111501228 1327|1245/ 1236|1210| 1042| 983| 1214|1035

ohrozeni nemoci z povolani 60 66 63
threat of occupational disease

76 68 56 56 57 59 36 57

pojisténych zameéstnancl
Incidence rate per 100,000
medically insured employees

Profesionalni onemocnéni — muzi| 817| 708| 753| 767| 739| 734| 746| 687| 545| 598| 542
Professional diseases — men

Profesionalni onemocnéni — zeny | 583 | 508| 538| 636| 574| 558| 520| 412 331| 467| 369
Professional diseases — women

Incidence na 100 000 nemocensky | 31.5| 27.0| 28.1| 30.7| 30.9| 30.0| 30.3| 24.6| 23.6| 28.3| 24.4

je pracovisté, na némz osoba trpici onemocnénim
vykondva nebo vykondvala praci v pracovné-
pravnim nebo obdobném vztahu. V tab. 8.3.1 jsou
uvedeny absolutni pocty hlaSenych profesional-
nich onemocnéni a jejich incidence v letech 2005
az 2015. V roce 2015 klesl absolutni pocet pra-
covnikll postizenych profesionalnim onemocné-
nim o 179, pocet hlaSenych profesiondlnich one-
mocnéni ve srovnani s rokem 2014 klesl o 158.
Vyvoj poctu hldSenych profesionalnich onemoc-
néni je zobrazen na obr. 8.3.

V roce 2015 bylo nejvice profesiondlnich one-
mocnéni zpusobeno fyzikdlnimi faktory, které
zapfiCinily 547 nemoci z povolani. Nejvyznam-
n€j$i skupinou jsou nemoci perifernich nervi
z pretézovani koncetin (252 pripadd). Porucha
sluchu zpiisobena hlukem byla zjisténa u 11 osob.
Nemoci dychacich cest, plic, pohrudnice, pobiis-
nice a nemoci koZzni byly hlaSeny ve 214 pii-
padech, nejcastéji pneumokoniéza uhlokopt. Ze
149 koznich onemocnéni Cinila 119 pfipadd kon-
taktni alergickd dermatitida, nejcastéji pfi kon-
taktu s plastickymi hmotami a ropnymi vyrobky.
Z. celkového poctu 117 pfipadd nemoci z povo-
lani prenosnych a parazitirnich byl nejcastéji
hlaSen svrab (57 pripadf), nejcastéji byli posti-
Zeni pracovnici zafizeni socidlni péce. Bylo hla-
Seno celkem 7 nemoci z povoldni zplsobenych
chemickymi latkami, z toho 3 akutni intoxikace,
jedna chronicka a dva pfipady onemocnéni plic-
nim nadorem.

conditions by the public health authority, in
whose subregion is the workplace where the
person suffering from the disease works or has
worked in labour relations. In Tab. 8.3.1, absolute
numbers of reported occupational diseases and
their incidence from 2005 to 2015 are presented.
In 2015, absolute number of workers affected by
professional diseases decreased of 179 in com-
parison with 2014, the number of reported occu-
pational diseases dropped by 158 cases. Trend
in the number of reported occupational diseases
is shown in Fig. 8.3.

In 2015, the most of professional diseases was
caused by physical factors (547 cases). The most
important group were diseases of the peripheral
nerves of the extremities from overloading (252
cases). Hearing impairment caused by noise
was detected in 11 patients. Diseases of air-
ways, lung, pleura, peritoneum and skin diseases
were reported in 214 cases, mostly miners pneumo-
coniosis. Of the 149 skin diseases, 119 were
allergic contact dermatitis cases, most often after
contact with plastics and petroleum products.
Of the 117 cases of communicable and parasitic
occupational diseases, scabies was the most
frequently reported (57 cases); the most often
affected were employees of social welfare faci-
lities. It was reported a total of 7 occupational
diseases caused by chemicals, including three
acute intoxications, one chronic disease, and two
cases of lung cancer.
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Tab. 8.3.2 Hlasené nemoci z povolani a ohroZeni nemoci z povolani podle kapitol seznamu nemoci

z povolani, 2011-2015

Tab. 8.3.2 Reported occupational diseases and threats of occupational disease by the Chapter of the List

of occupational diseases, 2011-2015

it ey el 2011 2012 2013 2014 2015
i Celkem Celkem Celkem Celkem Celkem
Chapter number and title Total * Total % Total e Total e Total *
I.| Nemoci zplsobené chemic- 12 0.9 13 1.2 11 1.1 12 1.0 7 0.6

kymi latkami / Diseases
caused by chemicals

II. | Nemoci zplsobené fyzikalnimi 680 | 53.7| 583 | 53.0, 517 | 50.0 552 | 44.2) 601 | 55.0
faktory / Diseases caused
by physical factors

. | Nemoci dychacich cest, plic, 238 | 18.8| 221 | 20.1 216 | 20.7| 274 | 21.9| 216 | 19.8
pohrudnice, pobfiSnice
Diseases of the respiratory tract,
lungs, pleura and peritoneum

IV.| Nemoci kozni 166 | 13.1 128 | 11.6 160 | 154 179 | 143 149 | 13.6
Diseases of the skin

V.| Nemoci pfenosné a parazi- 169 | 134 154 | 14.0 138 | 13.2 230 | 18.4 117 | 10.7
tarni / Infectious and parasitic
diseases

VI. | Nemoci zplUsobené ostatnimi 1 0.1 0 0 0 0 3 0.2 2 0.2
faktory a Ciniteli
Diseases caused by other
factors and agents

Celkem / Total 1266 | 100 1099 | 100 1042 | 100 1250 | 100 1092 | 100

Narist oproti roku 2014 byl zaznamenan pouze u ne-
moci zpusobenych fyzikalnimi faktory, o 49 pii-
padd, u ostatnich kapitol doslo k poklesu hlase-
nych ptipadd. Vyvoj poctu pripadii nemoci podle
kapitol seznamu nemoci z povolani je uveden
v tab. 8.3.2. Vyskyt zhoubnych nadori uznanych
jako nemoc z povolani v poslednich patnacti letech
ukazuje obr. 8.4.

Nejvice nemoci z povolani bylo diagnostikovano
v Moravskoslezském kraji (celkem 381, tj. 36,8 %
viech hlaSenych pfipadil). Slo zejména o ne-
moci z pretézovani koncetin, nemoci z vibraci a
o pneumokoniézu zpusobenou prachem s obsa-
hem volného krystalického oxidu kiemicitého,
vcetné nddorového onemocnéni.

V roce 2015 nejcastéji onemocnéli pracovnici
v odvétvi ekonomické Cinnosti ,,vyroba motoro-
vych vozidel, privést a navésu* (173 hlasenych
pripadil), nasledovalo odvétvi ,t¢Zba a dobyvani*
(157 pripadit) a odvétvi ,,zdravotni a socidlni péce*
(95 pripadt). V dalsich odvétvich ekonomickych
¢innosti byl pocet hlaSenych nemoci z povolani
v rozmezi 1-87 pripadi.

Nejvice nemoci z povolani vzniklo u pracovniki
pfi préci zarazené zaméstnavatelem do rizikové

Compared to 2014, increase was recorded only for
diseases caused by physical factors, by 49 cases;
in the other chapters there was a decline of
reported cases. Trend in a number of diseases
by chapters of the list of occupational diseases
is shown in Tab. 8.3.2. The incidence of cancers
recognized as occupational diseases in the last
fifteen years is shown in Fig. 8.4.

Most occupational diseases were diagnosed in the
Moravian-Silesian Region (381, ie. 36.8% of all
reported cases). There were predominantly diseases
from overloading of extremities, diseases from
vibrations, and pneumoconiosis caused by dust
containing free crystalline silica, including cancer.

In 2015, the most ill workers were in sectors of
economic activity “Manufacture of motor vehicles,
trailers and semi-trailers” (173 cases), followed by
the sector “Mining and exploitation” (157 cases)
and the sector “Health and social care” (95 cases).
In other sectors of economic activity, the number
of reported occupational diseases ranged between
one and 87 cases.

Most occupational diseases arose in workers
at work classified by the employer in the risk
categories 2R to 4: a total of 503 cases, i.e. 49%
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kategorie 2R az 4 celkem 503, tj. 49 % ptipadd.
Pfi praci nerizikové zarazené zameéstnavatelem
do kategorie 1 a 2 vzniklo celkem 431, tj. 42 %
onemocnéni. U 92, tj. 9 % pfipadli nebyla ka-
tegorizace prace zaméstnavatelem dosud pro-
vedena, u 9 pripadii nebyl udaj o kategorizaci
prace vyplnén.

Problémem zlstavaji nemoci z povolani, které
vznikly v dasledku pasobeni fyzikalnich faktort
(vibrace a pretéZovani koncetin) u praci plivodné
zaméstnavatelem zarazenych do nerizikovych
kategorii 1 a 2 (celkem 179 pftipadd). ProtoZze
v ramci Setfeni nemoci z povoldni bylo KHS
nebo SUJB ovéfeno, 7e podminky vzniku nemoci
z povolani byly splnény, znamena to, Ze u téchto
piipadi byla pivodni kategorizace praci prove-
dena zaméstnavatelem chybné.

Ohrozeni nemoci z povolani

Z celkového poctu 57 pripadl ohroZeni nemoci
z povolani byla vSechna onemocnéni, aZ na osm
pripadd, zptsobena fyzikalnimi faktory, nejcastéji
Slo o ohroZeni nemoci perifernich nerva z pfe-
téZovani hornich koncetin. Nejvice pripadd ohro-
Zeni nemoci z povolani bylo hlaSeno v Moravsko-
slezském kraji, nejcastéji se jednalo o zamést-
nance pii vyrobé motorovych vozidel.

of all cases. In the non-risk work classified by
the employer into categories 1 and 2 a total of
431 arose, i.e. 42% of cases. At 92 cases, i.e. 9%
of all cases the employer still did not perform
a work categorization; in 9 cases no indication of
work categorization was completed.

The problem remain those occupational diseases
which arose as a result of physical factors (vibra-
tions and overloading of extremities) at works
originally included by the employer into non-risk
categories 1 and 2 (a total of 179 cases). Because
the inquiry made by Public health authority or
by National Institute for Nuclear Safety confirmed
that the conditions giving rise to occupational
diseases were met, it means that in these cases,
the original categorization of work was done
by the employer incorrectly.

Occupational disease threat

From a total of 57 cases of occupational disease
threat were all diseases caused by physical factors
(with the exception of eight cases). Most often it
was the threat of disease of the peripheral nerves
from the upper extremities overload. Most cases
of occupational disease threat were reported in
the Moravian-Silesian Region, mostly involving
employees in the production of motor vehicles.
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7 A\
Obr. 8.1 Zaméstnanci zarazeni v kategoriich rizikové prace v krajich,
stav k 10. 5. 2016
Fig. 8.1 Employees registered in the risk work categories in regions,
on May 10, 2016
Kraj / Region:
Moravskoslezsky
Stfedocesky
HI. m. Praha Zeny — kategorie 2R
, . l:| Females — category 2R
Ustecky N Zeny — kategorie 3
. . Females — category 3
Jihomoravsky N Zeny — kategorie 4
Olomoucky Females — category 4
Zlinsky ] Muzi — kategorie 2R
Lo Males — category 2R
Plzefisky N Muzi — kategorie 3
A& ¢ Males — category 3
Jihocesky - Muzi — kategorie 4
Kralovéhradecky Males — category 4
Kraj Vysocina ‘ ‘ ‘
Pardubicky Celkem v kategoriich rizikové préce 142 314 zen a 335 455 muzi.
Libere Ck)'/ A total of 142,314 women and 335,455 men in the risk work categories.
Karlovarsky ‘ ‘
0 10 20 30 40 50 60 70 80 90 100
Pocet [v tisicich]
Number [in thousands]
Zdroj: Informacni systém kategorizace praci
Source: Information system of work categorization
Obr. 8.2 Evidované expozice v kategoriich rizikové prace podle faktoru,
stav k 10. 5. 2016
Fig. 8.2 Registered exposures in the risk work categories by factor,
on May 10, 2016
Hluk
Noise
Fyzicka zatéz
'hysical load
Vibrace
Vibrations
Prach
Dust
Psychicka zatéz
sychical load
Biologickeé Cinitele
Biological agents
Pracovni poloha
Working posture
Chemické latk
Chemicals
Neionizujici zafeni a elmag. pole
Non-ionizing radiation and elmag. field ... _
Zrakova zatss D Potencialné rizikova prace (kategorie 2R)
Visual load Potentially hazardous work (category 2R)
Zatéz teplem Rizikova prace (kategorie 3)
. Heatload ] Hazardous work (category 3)
Z&téz chladem - L )
Cold load - Vysoce rizikova prace (kategorie 4)
Vybrané prace Highly hazardous work (category 4)
éelected Jjobs
lonizujici zareni
lonizing radiation
T
0 50 100 150 200 250 300
Pocet [v tisicich]
Number [in thousands]
Zdroj: Informacni systém kategorizace praci
Source: Information system of work categorization
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s \
Obr. 8.3 Vyvoj poétu nové hlasenych profesionalnich onemocnéni v CR, 2000-2015
Fig. 8.3 Trend in professional diseases incidence in the Czech Republic, 2000-2015
Pocet pripadu
Number of cases . o
Nemoci z povolani -
1800 ; )
) Occupational diseases
1600 Ohrozeni nemoci z povolani
\\ Threat of occupational diseases
1400 N
1200 N~
1000 M~ ’
800
600
400
200
0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Zdroj: Narodni registr nemoci z povolani
Source: National Register of Occupational Diseases
Obr. 8.4 Vyskyt zhoubnych nadorti jako nemoc z povolani, 2000—-2015
Fig. 8.4 Incidence of malignant neoplasms reported as occupational disease,
2000-2015
Pocet ptipadl
Number of cases
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Zavéry
Conclusions

9. ZAVERY

Vysledky Systému monitorovani za rok 2015 pfi-
nesly dal$i ddaje do ¢asovych tad, ze kterych je
mozné usuzovat na trendy ve velikosti a zdra-
votni zavaznosti pfivodu cizorodych latek ze
slozek Zivotniho prostiedi v CR a zdravotniho
stavu populacnich skupin. Kromé toho poskytly
dalsi informace o expozici Skodlivindm, o jejichz
pfivodu a ucincich na zdravi ¢lovéka neni dosud
mnoho zndmo.

* Znecisténi ovzdusi v sidlech je setrvale vyznam-
nym zdravotnim rizikem a podili se na vzniku
fady véaznych chronickych onemocnéni. Kon-
centrace aerosolovych ¢astic v bézném ovzdusi
sidel prispely v roce 2015 k zhruba 5 tisiciim
predCasnych amrti. V oblastech s vyznamnym
primyslovym zneci§ténim jsou negativni vlivy
na zdravi jesté vyraznéjsi.

e Na meéstskych méficich stanicich Moravsko-
slezského kraje je dlouhodobé zjiStovana vyssi
uroveinl znecCiSténi ovzdusi neZ v lokalitich po-
dobného charakteru v ostatnich krajich CR, a to
zejména aerosolovymi Casticemi a karcinogen-
nimi polycyklickymi aromatickymi uhlovodiky.
V Ostravsko-karvinské panvi jsou rocni pra-
mérné koncentrace benzo[a]pyrenu nékolika-
nasobné vyssi, nez v jinych regionech. V zim-
nim obdobi tam nejvyssi denni priméry dosahuji
koncentrace fadové desitek ng/m3.

e Kvalita pitné vody z vefejnych vodovodu je
trvale na dobré urovni a dlouhodoby trend
ukazuje na jeji postupné mirné zlepSovani. Toto
konstatovéani plati pro souhrnné udaje za re-
publiku; neni proto vylouceno, Ze v nékterych
malych vodovodech mohlo dojit k pfipadnému
zhorseni kvality vody. Pravdépodobnost akut-
niho ¢i chronického poSkozeni zdravi véetné
karcinogenniho rizika pitim pitné vody je nizka.

* Podle monitoringu dietdrni expozice z celého
spotfebniho koSe potravin nepifekracuje pro
~primérnou osobu* chronickd expozice jed-
notlivym sledovanym chemickym latkdm expo-
zi¢ni limity.

* VySe uvedené konstatovani vSak plati pouze
pri hodnoceni zdravotnich rizik (sledovanych)
individudlnich chemickych litek, nikoli jejich
smési, které jsou redlné konzumovany. Z toxiko-

9. CONCLUSIONS

In 2015, the results of the Monitoring System give
further data in time series, from which it is possible
to derive trends in the size and severity of the envi-
ronmental contaminant exposure of the Czech popu-
lation as well as in the health status of population
groups. Moreover, it provides more information on
the exposure of the Czech population to harmful
substances of which the intake amount and human
health effects are not much known yet.

e Air pollution in settlements represents consistently
a major health risk and contributes to genesis
of a number of serious chronic diseases. The urban
background concentrations of aerosol particles
contributed to about 5 thousands of premature
deaths in 2015. In areas with significant industrial
pollution the adverse effects of air pollution
on health have been even more pronounced.

o At the urban measuring stations in the Moravian-
Silesian region higher levels of air pollution than
in similar locations in the other Czech regions
have been detected in a long term, especially
those of aerosol particles and carcinogenic
polycyclic aromatic hydrocarbons. In Ostrava-
Karvind basin, the annual average concentra-
tions of benzo[a]pyrene have been several times
higher as compared with other regions. In winter
the highest daily average concentrations reach
tens of ng/m3.

e The quality of drinking water from the public
water systems is consistently good and long-term
trend shows a gradual slight improvement.
The probability of acute or chronic damage to
health, including the carcinogenic effects is low.
This statement applies to aggregate data for the
whole of republic; in some small water supplies
it is possible that some deterioration of water
quality could occur.

e According to the dietary exposure monitoring
of the entire food basket, the chronic exposure
to particular chemicals from food consumption
for the average person does not exceed the expo-
sure limits.

o This statement, however, applies only when the
health risk assessment of only individual chemicals
is concerned, not the mixtures that are really
consumed. From a toxicological view a serious
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logického hlediska zlstavd zavaznym problé-
mem soucasny privod nékolika latek s podob-
nym uc¢inkem, napf. né€kolika druht rezidui
pesticidii, kdy muze dochazet k scitani ucinki
¢i synergickému pisobeni. U fady pouzivanych
pesticidil bylo prokdzino poSkozovéani hormo-
nalniho systému. Postupné jsou Cinény kroky
k posuzovéni zdravotnich rizik plynoucich nejen
z expozice pesticidu v jednotlivé potraving, ale
soucasné expozice témuz pesticidu v dalSich dru-
zich konzumovanych potravin a také z kombi-
nované zatéze organismu rezidui dalSich druhd
pesticidil s podobnym mechanismem ucinku.

e Dietarni pifivod olova u malych déti dosahuje
podle modelového vypoctu hodnoty, kterd miize
znamenat riziko poskozeni vyvoje nervové sou-
stavy. RovnéZ pfivod toxického arzenu z po-
travy dosahuje hodnot, které z divodu rizika
karcinomu plic vyZaduji dalsi zkoumani.

* Nizky obsah pro organismus nezbytného jodu
v moci ukazuje na stdle nedostateCnou saturaci
ceské dospélé populace: optimélni hodnoty
mélo pouze 42 % vySetfenych osob. Naopak,
obsah selenu v krvi byl v rozmezi normélnich
(referenc¢nich) hodnot u 99 % osob.

e ZAatéZ dospélé populace toxickymi kovy (kad-
mium, olovo, rtuf) navazuje na prevazné sestupny
trend pozorovany v pribéhu let monitoringu.
Vyjimkou je obsah kadmia v krvi, u kterého byl
v roce 2015 zaznamenan mirny narist.

e Béhem let od pocatku monitorovani na pocatku
90. let se snizuje zatéZ Ceské populace persis-
tentnimi organickymi chlorovanymi pesticidy a
polychlorovanymi bifenyly, coZ vyplyva z po-
stupného poklesu obsahu jak v matefském mléku
kojicich Zen, tak v krevnim séru dospélych, kde
byly v roce 2015 zjiStény historicky nejniZsi
koncentrace téchto latek.

» Udaje o zatézi perfluorovanymi slou¢eninami
(PFAS) a bromovanymi zpomalovaci hofeni
(BFR) jsou v Cesku dosud znaéné omezené.
V Zivotnim prostfedi jsou PFAS hojné dete-
kované, také ve vSech vzorcich krevniho séra
byla nalezena kvantifikovatelnd mnoZstvi nej-
znaméjSich zastupci — perfluorooktansulfo-
natu (PFOS) a kyseliny perfluoroktansulfonové
(PFOA). Naproti tomu pozitivni ndlezy bromo-
vanych zpomalovaci hoteni byly zjistény pouze
u malého mnoZstvi vzorki.

problem remains simultaneous consumption of
several substances with a similar health effect,
e.g. some kinds of pesticide residues, which
can lead to summed or synergy effects. Many
modern pesticides used today are endocrine
disruptors. There are making steps to assess
the health risks of exposure to the pesticide not
only from individual foods, but based on the
concurrent exposure of the same pesticide in
other types of consumed food and also from the
combined burden by residues of other pesticides
with similar mechanism of action.

According to the model calculation, values of
lead dietary intake in young children indicate
a possible risk of impairment of the nervous
system development. Also toxic arsenic intake
from food reaches values requiring further
investigation due to the risk of lung cancer.

Low iodine levels in urine indicate still inadequate
saturation of the Czech adult population: the
optimum values were found in only 42% of exa-
mined persons. Conversely, the blood selenium
levels were within the normal (reference) values
in 99% of persons.

The burden by toxic metals (cadmium, lead,
mercury) of the adult population follows the
downward trend observed over the years of
monitoring. An exception is cadmium content
in blood being slightly increased in 2015.

Since the start of monitoring in the early 90s, the
burden of the Czech population by the persistent
organic chlorinated pesticides and PCBs have
been reducing; this statement can be derived
Jfrom the continuous decrease of monitored
pesticide content either in the breast milk of
nursing women or in the serum of adults; in 2015
historically lowest levels of those substances
were detected.

Information on the burden by perfluorinated
substances (PFAS) and brominated flame retar-
dants (BFR) in the Czech Republic are still very
limited. The environmental concentrations of
PFAS have been detected frequently; in all of
blood serum samples the quantifiable amounts
of the best known representatives — perfluoro-
octane sulfonate (PFOS) and perfluorooctanoic
acid (PFOA) were found as well. In contrast, the
positive findings of brominated flame retardants
have been found in few samples only.

92

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



Zavéry
Conclusions

e 7Z porovnani udaji se zahrani¢nimi studiemi
vyplyva, Ze zatéz perfluorovanymi slou¢eninami
a bromovanymi zpomalovaci hofeni je zfejmé
srovnatelna s jinymi evropskymi populacemi.

 Ze studie vyskytu alergickych onemocnéni u déti
v Moravskoslezském kraji vyplyva, Ze podil
déti s jakymkoliv 1ékafem diagnostikovanym
alergickym onemocnénim je srovnatelny s celo-
statni urovni (30 %). Vyznamné vys§i je ale
vyskyt respiracnich forem alergie — astmatu,
alergické rymy jak pylové — sezonni, tak ze-
jména celoro¢ni. Také vyskyt respiranich obtizi
(napf. Castych zanétt hornich cest dychacich,
pradusek, a piskotd pfi dychani) byl zjiStén
vyznamné vyS8i u déti v Moravskoslezském kraji
nez v celondrodnim Setieni.

* Pro hodnoceni zdravotnich dopad chronické
expozice hluku ze Zivotniho prostfedi nejsou
k dispozici dostatecné podklady; vystupy ze
strategického hlukového mapovani zahrnuji jen
relativné malé ¢4sti tizemi republiky. Podle sou-
¢asného stupné poznéani povazuji odbornici tento
environmentalni faktor za druhy nejvyznamnéjsi
z hlediska vlivu na zdravi. Nejprukaznéji byly
dosud ovéfeny vztahy mezi chronickou expozici
hluku a ischemickou chorobou srdecni a hyper-
tenzi. DalSimi velmi dobfe prokdzanymi dGcinky
hluku jsou zhorSeni kognitivnich funkci u déti,
poruchy spanku a obtéZovani. ObtéZovani mlize
pusobit jako mediator v kauzalnim fetézci hluku
a zdravi a vyznamné ovliviiovat kvalitu Zivota.

* A comparison of the data with other studies

shows that the levels of perfluorinated substances
and brominated flame retardants in the Czech
population are apparently comparable with other
European populations.

The study of allergic diseases in children in
the Moravian-Silesian region revealed that the
proportion of children with any physician-
diagnosed allergic disease is comparable to the
national level (30%). Nevertheless, significantly
more frequent are forms of respiratory allergy —
asthma, allergic rhinitis — seasonal and particular
perennial. Also, the incidence of respiratory
problems (e.g. frequent upper respiratory tract
infections, bronchitis and wheezing) was signifi-
cantly higher in children in the Moravian-Silesian
Region than in the nationwide survey.

There is insufficient evidence for evaluating the
health effects of chronic exposure to noise from
the environment, outputs from the strategic noise
mapping involve only a relatively small part of
the republic territory. According to the current
level of knowledge experts consider this environ-
mental factor as the second most important in
terms of impact on health. Strong evidence has
been established for the relationship between
chronic exposure to noise and ischemic heart
disease and hypertension. Other well docu-
mented effects of noise are cognitive impairment
in children, sleep disturbances and annoyance.
Noise annoyance may act as a mediator in the
causal chain noise — health, and can significantly

affect the quality of life.

SZU Praha, Ustiedi Systému monitorovani
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