| T T

VOV Vv VvVvees

Témata 9 informacnich tabuli:

1. Pusobeni radonu na zdravi élovéka
2. Co vSe ovliviiuje koncentraci radonu vdomeé
3. Zdroje radonu v domech
¢ NejCastéjsi zdroj je podlozi
e Stavebni materialy, voda
4. Jak se mé¥i radon
¢ Na stavebnim pozemku a v domech
e Kdo mUze méreni provadét
5. Prvni méreni radonu a prvni ozdravna opatreni
na Gzemi CR
6. Jak zvysSit ucinnost stavajicich nefunkénich
opatreni (nové a praxi ovérené postupy)
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7. Jaka opatfeni pomohou snizit koncentraci ra-
donu ve stavajicich stavbach
¢ Proc¢ realizovat opatreni
e Nazorné ukazky realizaci
8. Jak postupovat pFi ochrané novych staveb
e Na ochranu proti radonu se nevyplati zapome-
nout, dodatecné naklady jsou vzdy vySSi
e Popis zakladnich principll obsazenych v normé
CSN 73 0601
9. Radonovy program
e Uzite€né informace
e | egislativa spojena s radonem

®

NAUCNA STEZKA
O RADONU

VZDUCH A RADON

Rizikem pro vaSe plice neni jen cigareta, ale i radioak-
tivni plyn radon, ktery se bézné vyskytuje v prirodé
i vdomech.

Chcete-li se o radonu dozvédét vice, vydejte se na
prochazku po nau¢né stezce. Na trase dlouhé 3 km je
umisténo 9 tabuli. Stezka vychazi od muzea, pokracu-
je po Upati zapadnich svahl a konéi u lazeriského
domu Radium palace. Postupné projdete klidnymi
mistnimi komunikacemi s prekrasnym vyhledem na
vychodni svah a za Spitalnim kostelikem dojdete do
cile po pohodiné lesni cesté.
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Radon je hned po koureni druhou nejvyznamnéjsi pri-
¢inou vzniku rakoviny plic. Riziko tohoto onemocnéni
roste priblizné o 15 % na kazdych 100 Bg/m® v domé.
NejvétSimu ozareni od radonu jsme vystaveni v budo-
vach, kam pronika z podlozi netésnou spodni stavbou
(prostupy instalacnich vedeni, trativody, reviznimi
Sachtami atd.)

Vstupni cesty radonu
do domu

Stavebni materialy s vy$Sim
obsahem radia

Netésnosti ve stropu mezi
sklepem a obytnym podlazim
Netésné prostupy instalaci

Netésné revizni, vodomérné
ajiné sachty
Trhliny v konstrukcich

Trativody bez zapachové
uzavirky (sifonu)

Uvnitf dom se koncentrace radonu pohybuje v roz-
mezi od 50 Bg/m?® vysSe. Lze nalézt i objekty s koncen-
tracemi v radu tisicll a desetitisicl Bg/m®. V obytnych
mistnostech novych staveb by koncentrace radonu
neméla byt vyssi nez 200 Bg/m?® a ve stavajicich stav-
bach vyssSi nez 400 Bg/m3. Skutecnou koncentraci
radonu v domé Ize zjistit mérenim.

Koncentrace Radonu
v domech (Bg/m?)

> 400
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Pokud jsou koncentrace radonu vyssi, Ize je snizit po-
mérné levnymi a stavebné& nenaroCnymi opatrenimi.
V nékterych pripadech je mozné na jejich realizaci zis-
kat statni prispévek.

| pro planované stavby existuji Uc¢inné zplsoby ochra-
ny proti radonu, které jsou popsany v CSN 73 0601
a jejichz princip naleznete i na tabulich nauc¢né stezky.

osazeny
na konec stoupacky

1] nejsou
poruseny

Tésné sbérné potrubi vedené
pod stropem sklepa

pod podlahy nepodsklepenych
mistnosti

NAUCNA STEZKA O RADONU
PATRI DO JACHYMOVA PRAVEM

Naucna stezka byla umisténa do oblasti Jachymova,
nebot historicky prvni méreni radonu v bytech na Uze-
mi CR se uskuteénilo pravé zde. V Jachymové byla
také na pocatku 90. let 20. stoleti realizovana prvni
ozdravna opatreni. VySSi koncentrace ve starSich ja-
chymovskych domech jsou i disledkem byvalé ddlini
¢innosti (stavby byly stavény na vysoce propustnych
dllnich vysypkach a ke stavbé domd byly pouzivany
radioaktivni odpady z mistniho smolince vzniklé pfi
vyrobé barev pro keramicky a sklarsky prémysi).

Na pozUstatky hornické cinnosti (kamenité odvaly Ci
Ddl Svornost, jehoz radonova voda slouZi k [é¢ebnym
proceduram v Laznich Jachymov) narazite i na trase
naucné stezky o radonu.

Odsavaci vrty vedené ze sklepa

Naucna stezka o radonu vznikla v roce 2010 jako prvni
svého druhu na svété v ramci Radonového programu
CR za finanéni podpory Stétniho Uradu pro jadernou
bezpecnost a Ministerstva prlimyslu a obchodu CR
a s pfispénim Mésta Jachymov.

Dalsi informace

Fakulta stavebni CVUT v Praze
Katedra konstrukci pozemnich staveb
Thakurova 7

166 29 Praha 6

www.fsv.cvut.cz

Statni ustav radiacni ochrany
BartoSkova 28
140 00 Praha 4

WWW.SUr0.CZ
Statni urad pro jadernou bezpecnost
Senovazné namésti 9

100 00 Praha 1

WWW.sujb.cz

www.radonovastezka.cz
www.radontrail.eu

1.11.10 9:40 ‘ ‘

VOV VvVvVvees



R,
1IN
W
e 0 <

Ty

The nine display boards focus on the following
topics:

1. Health effects of radon
2. Factors influencing radon levels in homes
3. Sources of radon in buildings
e The commonest source is the subsoil
e Minor sources are building materials and water
4. Ways of measuring radon
e Soil gas measurements, indoor measurements
¢ Who can perform these measurements?
5. First measurements and first remediation
measures in the territory of the Czech Republic
6. Ways to increase the effectiveness of existing
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measures (new approaches tested in practical
applications)
7. Efficient measures for reducing radon levels in
existing buildings
e Why it is beneficial to remediate buildings?
e |llustrative examples of remediation
8. Ways of protecting new buildings
e |t is always best to take radon prevention into
account, as additional installations are always
costly
e A description of basic preventive measures
9. The national radon program
e Useful information
e Radon legislation

THE RADON
NATURE TRAIL

AIR AND RADON

—

Your lungs are at risk not only from cigarettes, but also
from radon, a radioactive gas that occurs widely in
nature and also in houses. If you want to learn more
about radon, take a walk along the radon nature trail.
In the course of a three kilometre walk, you will find
information displayed on nine notice boards. The trail
starts at the museum, continues along the foot of the
hills in the west, and ends at the Radium Palace spa
hotel. You will walk along quiet paths with a wonder-
ful view of the eastern slopes of the Ore Mountains,
and beyond Spitalni Church a pleasant forest track
will lead you to the end of the walk.
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After smoking, radon is the next biggest risk factor for
lung cancer. The risk of radon-induced lung cancer
increases by approximately 15% per 100 Bg/m? of in-
door radon. We are exposed to the highest levels of
radon irradiation in our homes when radon penetrates
from the soil through cracks in the substructure of a
house, through leakages around service pipe en-
trances, and through imperfectly sealed inspection
chambers.

Radon penetration into
buildings

Building materials with an
elevated content of radium

Leakages in the ceiling between
the cellar and the ground floor

Imperfectly sealed inspection
chambers

Cracks in the substructure

Drains without a gulley trap

The radon concentration in dwellings may be from 50
Bg/m? upwards. There are houses where the concen-
tration is as high as thousands or tens of thousands of
Bg/mé. The radon concentration in all habitable rooms
in a new dwelling should be below 200 Bg/m?, and in
existing buildings it should be below 400 Bg/m?. The
radon concentration in a house can be assessed by
making measurements.

Map of the Czech Republic with
indoor radon concentrations
Radon concentration in houses
(Bg/m?)

> 400
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If high radon concentrations are found in a house, rel-
atively cheap and simple measures can be applied to
bring the radon values down to an acceptable level. In
some cases, state subsidies are available for imple-
menting these measures. Effective preventive meas-
ures are also available for protecting new buildings.
The principles are described on the information dis-
play boards.

A fan installed at the top of
a vertical exhaust pipe

Existing floors remain untouched

Interconnecting pipe hung from
the ceiling

Perforated tubes drilled into the
sub-floor region from the cellar

WHY JACHYMOV WAS CHOSEN FOR
THE RADON NATURE TRAIL

The radon nature trail was located in the Jachymov
region because the first measurements of radon in
dwellings in the Czech Republic were performed here.
The first remedial measures were also installed in
Jachymov, between 1990 and 1996. The high concen-
trations in old houses in Jachymov result from the
former mining activities. The houses were built on
highly permeable rock slag left behind after silver and
uranium ore mining. The radioactive wastes generat-
ed during the production of colour pigments from ura-
nium ore for the ceramic and glass industry were used
as a filler material for mortars and plasters.

You will encounter relics of former mining activities in
the course of your walk along the radon nature trail -
some rock dumps, and Svornost Mine, which sup-
plies the radon water for medical treatment in
Jachymov Spa. The radon nature trail is the first trail of
its kind in the world. It was established in 2010 within

®

the framework of the Radon Programme of the Czech
Republic, with financial support from the State Office
for Nuclear Safety and from the Ministry of Industry

and Trade, and with the help of the town of Jachymov.

Further information

Czech Technical University
Faculty of Civil Engineering
Department of Building Structures
Thakurova 7

166 29 Prague 6

www.fsv.cvut.cz

National Radiation Protection Institute
Bartoskova 28
140 00 Prague 4

WWW.SUro.cz
State Office for Nuclear Safety
Senovazné nameésti 9

100 00 Prague 1

WWW.sujb.cz

www.radonovastezka.cz
www.radontrail.eu
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