Radon in waters e Visegrad Fund

In Slovakia ;

Karol Holy, Monika Mdllerova, Pavol Blahusiak, lveta
Smetanova, Martin Bulko, Radoslav Bohm

Department of Nuclear Physics and Biophysics,
Faculty of Mathematics, Physics and Informatics,
Comenius University Iin Bratislava, Slovakia



1. Concise information about radon measurements in thermal waters
and spas

A. Waters (water springs, mineral and thermal waters, wells, surface waters)
-A large-scale measurement of radon in waters was carried out in the nineties
-The results are published in tables and radon maps

)

number of meaverements

[1] Daniel a kol.: Geochemicky atlas Slovenska, Cast IV: Prirodna radioaktivita hornin, Geologicka sluzba Slovenskej republiky,
Bratislava, 1996



Map of radon activity concentration in soil and ground waters




-Thermal and mineral waters - the range of measured activities is big

Sampling location RAC (Bg/t)
Thermal spring Grunfus 3,9+0,6
Thermal spring Ludvig 95,6 £ 11,0
Thermal spring Ondrej 453 +5,2
Thermal spring Paula 101,5+11,6
Thermal spring Vojtech Il 429+ 6,1
Thermal spring Marta 221 + 25,3
Thermal spring Vilma 136,9
Thermal spring Cerveny kupel 156,9 + 18,0
Thermal spring Ludovy 58,6 £ 6,7
Mineral spring UhliCity 1293,21
Mineral spring ,Zuzka“ 817,89
Mineral spring ,Bozeny Nemcovej* 243,23
Mineral spring ,Vajcovka“ 170,11

St. Ondrej spring 161,91
Mineral spring ,Smokovecka kyselka“ 113,86
Mineral spring ,Bory“ 73,05
Mineral spring ,Medokys" 68,71

[2] Durecova, Lugivjansky: Prirodna radioaktivita minerélnych vod Slovenska, Il. roénik konferencie Radioaktivita v Zivotnom
prostredi, SpiSska Nova Ves, 2000
[3] Gombala a kol.: Radon v ovzdusi kupelov stredoslovenského regionu, IAEA, SK96K0100



Average values of U, concentration, activity concentration of 226Ra and %??Rn in ground waters of Slovakia

U, (Mg/e) 226Ra (Bq/@) 222Rn (Bq/R)
Aritmetic mean 0,0034 0,048 15,51
Geometric mean 0,0027 0,035 9,61
Median 0,003 0,039 9,75

Average values of U, concentration, activity concentration of 22°Ra and 2??Rn in mineral waters of Slovakia

U, (Mg/e) 226Ra (Bq/@) 222Rn (Bq/e)
Aritmetic mean 0,0045 0,196 29,13
Geometric mean 0,0027 0,063 9,89
Median 0,003 0,060 10,27

Average values of U, concentration, activity concentration of 22°Ra and 2??Rn in surface waters of Slovakia

U, (Mg/e) 226Ra (Bq/e) 222Rn (Bq/e)
Aritmetic mean 0,0025 0,041 2,15
Geometric mean 0,0019 0,031 0,83
Median 0,002 0,035 1,03




- In present:
- collection of data within Fractional monitoring system - thermal waters —

guarantor: MH SR
- according to the Slovak law radioactivity of mineral table waters

must be monitored

Slovak legislation:

Radon in water:

Type of water supply Radon activity concentration
spring water suitable for infants 20 Bg/t

natural mineral water 100 Bg/t

spring water, bottled water, drinking water 100 Bqg/t

Indoor radon in spas:

radon levels defined in the legislation Average RAC per year

Investigation level 400 Bg/m3

Guideline level 1000 Bg/m3




B. Measurements of Rn in spas: - results are scarce from the nineties

Spa Sampling place Long term measurement: A, (Bg/m3)
Therapeutic house 1 308
Spal :
Therapeutic house 2 439 + 162
Spa?2 water therapy 106 £ 53
water therapy 101 +£24
Spa 3 :
spring 464 £ 125
Spa 4 Therapeutic house 1 64 +9
Spab5 water therapy 96 + 31
pool 395 £ 103
Spa 6
leharen 142 + 34
Spa7 water therapy 980 + 274
Spa 8 water therapy 329
Spa 9 pool 90+ 44
Spa 10 water therapy 232 + 58
Therapeutic house 1 1180 + 330
Spa 11 Therapeutic house 2 1110 + 311
cave 838 + 226
Spa 12 spring 264 + 145

[3] Gombala a kol.: Radén v ovzdusi kupefov stredoslovenského regiénu, IAEA, SK96K0100




C. Measurement methods
The Slovak Technical Standard recommends 2 methods:

— determination of 222Rn activity concentration by liquid scintillation method
— emanometric determination (?22Rn is transferred into a scintillation

chamber)

1) Determination of 2°Rn activity concentration by liquid scintillation method

The water sample is mixed with a liquid scintillator in the vial. The sample is
stored in the dark and after the radioactive equilibrium between 222Rn and its
short-living daughters is established, the number of impulses is registered by a
scintillation detector.



2) Emanometric determination (???Rn is transferred into a scintillation chamber)

—

4<——

1 - sample container

2 — water trap

3 —air pump

4 - scintillation detector
5 - hoses

Detector and the sample container with a sample are integrated into the
circulation circuit (picture). In order to transfer 22?2Rn, the air is allowed to circulate
for 20 min with a flow rate around 1 #/min.



D. Action plan for radon (directive)
- was accepted in Slovakia, but it has not been realized yet
- was a discussion about the directive, but at a general level only
- so called Fractional monitoring system exists:
- it includes collecting of data about radioactivity (total a

and B activity, U, ,; and 222Rn)

- frequency of measurements — about once per year —
expanded analyses

- data are not publicly available

- DNPB - preparation of the seminar about the action plan



The present:

problems — spas are non-state facilities, it’s difficult to gain access into the spas!

Official requests to the spa management

COMENIUS UNIVERSITY IN BRATISLAVA
FACULTY OF MATHEMATICS, PHY SICS AND INFORMATICS
Department of Mudear Physics and Biophysics
Ilynsks dolina F2, 842 48 Bratislava

. Draar Mr. Dirsctor

InBratislava, 15.01.2014

Subject Applcston for pemEsion of radon messuEments

Dear Mr. Diractor,

| would like to b ask you for the pemEson to pafom in your spa facilty yesr-long
measurements of radon concentration in themal waters and in the air of the workplaces whers
themal water & wsed for therapeutc purposes. The reasons for these messusments are expiined
in detzil in the stchment of this katter.

The mezsurements proposed by us should includs:

- =ampling of thema| waters for radon ansiyses for ssvesl tmes ayear [4-5 mes in total),

- monibaring of radon concentration in the sir of workplaces by tragk detectors for 4 times
ay=ar. In =ach stags, the deiectors would be expossd for sppracmatsly 3 months. It &
Fssumed that 4-5 detectors would be placed n the workplaces duning each stage

Al the resuits and analy=es obtsined by 1= will be given b the management of your spa fadility
frez of charge, and can senie 2= 3 base for decEions regarding radistion protection, employess and
=ps visitors (Regulston of the Government of fhe Slowsk Repubic No. 3452005 of the Cadllection of
Laws, § 34 -36).

The names of thespa facilties will not be disclosed in our records; each spa faciity will onlybe
refierred o by 3 numercs| code assigned to . AEo, in order to protect the business interests of your
company, the members of the reseach group conducting messurements and anakysss will sign a
non-declsur agresment.

Deear Mr. Director, thank you in sdvance for pemitting the mentioned measuremeants in your
spa facilty. | am cerainthat the proposed collsboration will bemutuslly bensfical.

Sincerly yous,
Aszs.Prof. RNDr. Karl Holy, CS5c.
head of Radistion physics section at DNPE CU

Attschmeant Ressons for messurement of radon in ities.

2ol =421 2 602 95506, -421 S04 HEE 135 Harol Holp@dmphouniba sk heporadonspas dnp imph unilba sk/

Reasons for measurements of radon in
spa facilities

{zttachment)

Radon (““Rn) & an inett, radioactve gas, occurming natuslly as 3 decay
product of ““Ra isotope Radon & present in 3l natural materse (sals, waters,
1OCKS, DUIKENg MtenaE...). High :S00N CONCEntrations C2n be found in SOH and rock
air. The water passing through the ©dks & enrched with radon; radon concentration
in water can 350 be hgh. In geneml, radon dffusss into the onment fom 3l
materals. Concentmton of mdon {more precesly radon activiy concentration) in
CloSed SPaceS WE houses, SP3 1SCHNES, C3WES O MINES O3 f2aCh 2 hgh as
hundsds or thousands of By/m?,

Radon and & mdicactve short fiving decay products am tral
human lungs by bresthing. Lung tesue & irmdisted, Jeading to 2n incmassd rek of
fung cancer. Radon & classfed 35 3 Chss A caminogen and t s the most often
C3LSE Of NG CENCET 3tEr SMOKNG. FOf the /3SON tNEre 1S 3 WOrd-woe %ot to
minmzs the nsks =lated © radon inhaston, and to k=ep radon concantration in the
air of workplaces 3nd madential pramess 3= low 3s possible

Wih the am to minmze radon miated ask anew EU dimctive 201358
Euratom was accepted. This drective states tiat EU Member States must prepare
and reaige so calied "Rason acton pian”. Ihe 3m of the plan 1= b search for
i =d radon in prEmises and workpBoes, and  take
measwras ading tothe reducton of radon concentaton,

A sucoessful soutol hE problem requires a comect measurament of mdon
concentraton in vanows ronments 3nd mediums. This gave bith © the ides to
NEMONZE 13000 MEIESUEMENE IMong V4 COUMtres. | NS namonzaton nitstne
incdss the creaton of common maasurament protocok, hamonizaton of sampling
procedures and measurements of radon concentration. Knowlsdge sbout the
varabilty of radon n vanious en nts are obtzined in order to
detamine radon-=iated hesith nsks a3s accustaly 2 possible

In ZUTZ, OUr WOKQRUP J0CLSEC On e hamonEZaton of measuements of
radon concentraton in residential buidings. This yesr we are gaing b focis on the
hamonization of measummeants inspa faciltiss

In spa facilties, when baths and podis are filled with themnal water, mdon
jocatad in ths water & wery efectivdly released into nearby ar. In trs ar,
concent@ton of @don £an vary mroug e year, depending on e
pressure and ventilation conditons. Smierly, concent@ton in thermal water can
vary. Unfortunatedy, itte data about the phenomenon can be found in the literature.

In the Slovak of the Government of the Siovak Republc
No. 3452008 of the Coliection of lsl. , conocentration of mdon in the workplace 3ir

Attachment — information about the measurement

of spa facilties 5 Imited by so called “nvestigaton evel’, which is set to 400 Bgm32,
and by so calied “gudelne Jevel, which is set to 1000 Bymd (ths value should not
DE EXCEE0ST UNDET 3Ny CICUMSEANCEs), | Re VAIUES of 130N CONCENtraton Should be
obtsined on the tass of 3 year-long montoring.

Cur workgroup concluded that for the hamonization of the messurements,
fist of dl it is mpotant © obtan knowiedge about the variabilty of mdon
concant@ton in hemal waters and in workplace air of spa faciites where themna
W3lEr £ LSS0 for therapeutic purposes. LiUmng these ctwites 3no on the bass o
perfomed anslyses we wil find out wheh steps have to be hamonzed, and by
whichmanner,

We expact tocamy out the folowing measumments n chosen thema! spa faciites:

- samplng and radon anaysys of themal water samples for 4-8 times 3
yesr,
monitoring of radon cancentration by tack detecrs (see pictures below) in
the air of workplaces where themal water & usad for therapautc purposes
for 4 tmes 3y=3 ach stage, the datsctors would be sxposed for
appracmately 3 months. It is sssumed that 42 detsctors would be placsd
in the wokplBoss during eachstge.

All the resuls and anayses obtained o, = mn be given tothemanagament of
the sp3 tacuty tree of chage, and oan 3 base tor geCiSions fegaming
radiation pbe:m rpbﬁa andspav

L ————
Radust tradk defector for RAMARN track detector
integral measurements of for integral measurements
radon and tharon of radon

Professonalcontinuous 5adon manitor Alphe GUARD



Thank you for your attention



