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Partial results from our measurements of:
- Radon concentration in the air of SPA buildings

- Radon concentration in thermal water
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Placing track detectors:

- Two rooms with therapeutic thermal
baths (108D, 109D)

- One nurses room for background
measurements (104D)
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LIEIRR RABKA ZDROJ - Therapeutic SPA
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Water sampling

UJECIE ,1G-2”

Skiad chemiczny ‘wody leczniczej z ujecia .. :
JAG-2" T ———————r | A
ze zioia ,Rabka Zdréj” w miejscowesci

. Rabka Zdréj zawiera w 1 dm®:

ANIONY KATIONY
Chiorki HE 14358 my Sod Na+ 9600 mg
Bromki Br- 19,92mg Potas K+ 90 mg
Jodki I- 20 mg Lit Li+ 10 mg
Siarczany (V1) S0, 8 mg Amon NH;* 16 mg
Wodoreweglany HCO,- 1525,26mg Wapi t:a; 89,78 mg
Azotany (V) NO.- 0.308 mg Magnez Mg+ 5835mg
Bar Ba’+ 2,1 mg

Stront Sri+ 48 mg
ielazo Fe'+ 9,35 mg
Mangan Mn’+ <0,1mg

SKEADNIKI NIEZDYSOCJOWANE: £

Kwas metakrzemowy H,Si0, 16,90 mg/dm’
s= Kwas metahorowy HBO, 486 mg/dm’

Suma skiadnikéw stalych: 26417,83 mg/dm’

— WS$rod anionéw przewaza jon chiorkowy CL- 93,90% miliwali.
W$rod kationdw przewaia jon sodowy Na+ 96,45% miliwali.
Ponadto woda zawiera 12,48 mg/dm’ bromkéw, 20 mg/dm’ jodkow.

Na tel podstawie hadana wode naleiy scharakteryzowac jako:
2,64% wode chiorkowo-sodowa, jodkowa.

Snlanka stosowana w kapielach leczniczych oraz
inhalacjach. Woda oraz zahiegi dostepne w

lakiadzie Przyrodoleczniczym i

Uzdrowiska Rabka S.A 2
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Placing track detectors:

-Open place under the slide
- Lifeguard open room
- Upper terrace

- Upper dressing room - BACKGROUND
- Lower dressing room - BACKGROUND




ORY OF RADIOMETR

@ LIE[R SZAFLARY - Recreational SPA

Water sampling




'L [S[R BUKOWINA TATRZANSKA - Recreational SPA [V Q

Placing track detectors:
- Swimming pool, upper terrace

- Swimming pool, ground
- Lifeguard room - BACKGROUND
- Children swimming pool
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Placing track detectors:
- Swimming pool, upper terrace

- Swimming pool, ground
- Lifeguard room - BACKGROUND
- Children swimming pool
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Placing track detectors:
- Swimming pool, upper terrace

- Swimming pool, ground
- Lifeguard room - BACKGROUND
- Children swimming pool
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Placing track detectors:
- Swimming pool, upper terrace

- Swimming pool, ground
- Lifeguard room - BACKGROUND
- Children swimming pool




Water sampling

Ujecie wody termalnej
Bukowina Tatrzanska PIG/PNIG-1

Zaktad gorfficzy “Bukowina”
34-530 Bukowina Tatrzanska ]
ul. Sportowa ‘




@&E@ Results - Rabka

TTTTTTTTTT NUCLEAR HYSICS

March — May June — August
2014 2014
Average value Average value from Average value Average value Average value from
from all RAMARN detectors from RADUET from NRPB RAMARN detectors
detectors detectors detectors
Place Bg/m3 Bg/m3
Room 108D 43 25 53 62 31
Room 109D 50 33 54 70 46
Room 104D - BG 34 33 37 48

Radon concentration - results of RAMARN detectors

[Bq/m?]
aIIR?c?ci)(r%s | exposure | Il exposure
Arithmetic Mean 30 41
Median 28 37
Standard Deviation 4 21
Minimum 25 20
Maximum 40 85




NNNNNNNNNNNNNNNNNNNNNNNNNNN

Results - Szaflary

March — May June — August
2014 2014
Average Average value | Average value | Average value Average value
value from all | from RAMARN | from RADUET from NRPB from RAMARN
detectors detectors detectors detectors detectors
Place Bg/ms3 Bqg/m3
Lifeguard open room 33 28 39 37 23
Open place under the slide 43 25 51 71 37
Upper terrace 60 43 55 99 32
Upper dressing room - BG 36 30 34 45 30
Lower dressing room - BG 50 30 64 56 60

Radon concentration taken from RAMAR detectors

[Bq/m?]
aﬁzfgloar;ys | exposure | Il exposure
Arithmetic Mean 31 34
Median 28 30
Standard Deviation 12 14
Minimum 25 20
Maximum 60 60




Results - Bukowina
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TTTTTTTTTT NUCLEAR HYSICS

March

- May

2014

June — August
2014

Average value

Average value

Average value

Average value

Average value

from all from RAMARN | from RADUET from NRPB from RAMARN
detectors detectors detectors detectors detectors
Place Bg/m3 Bg/m3
Swimming pool, upper terrace 42 50 30 40 26
Swimming pool, ground T 33 20
Children swimming pool 27 25 32 20
Lifeguard room - BG 41 25 39 59 56

Radon concentration taken from RAMAR detectors

[Bq/m’]

Bukowina | exposure | Il exposure

all rooms
Arithmetic Mean 33 30
Median 25 20
Standard Deviation 13 25
Minimum 25 20
Maximum 60 92




Concentration distributions or radon from all RAMARN detectors in | exposure
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&E@ Results from all RAMARN detectors
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Statistical Analysis | exposure Il exposure
Bg/m3
Arithmetic Mean 31 35
Median 25 28
Standard Deviation 10 20
Minimum 25 20
Maximum 60 92

(March - May)

Concentration distributions or radon from all RAMARN detectors in Il exposure
(June - August)
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@ L[=[R2 Radon in water - measuring methods

AquaKIT Method
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@ LIER Results from water samples

TTTTTTTTTT NUCLEAR HYSICS

March LSC AG
Percentage
| l Rn Error Rn Error Difference
Place of Sampling [Bg/L] [Bg/L] [Bg/L] [Bg/L]
Rabka Tap Water Room108D 1,2 0,1 1,3 1,2 8%
Rabka Tap Water Room109D 1,4 0,1 1,6 1,3 13% June LSC
Rabka Water Intake 1G2 0,6 0,1 1,3 1,2 54% Place of Rn Error
Sampling [Ba/L] | [Bqg/L]
Szaflary Intake 2,2 0,1 2,8 1,7 21% Rabka Tap Water
Room108D 1’4 0’1
Szaflary Swimming Pool 1,0 0,1 1,1 1,3 9%
Rabka Tap Water 15 0.1
Bukowina Water Intake 4.6 0,4 3,9 2,1 18% Room109D J J
Bukowina Swimming Pool 0,4 0,03 0,7 1,4 43% :::1?21':: |V(\3/;ter
Szaflary Intake 1,1 0,1
September LSC AG
Percentage Szaflary 05 0.1
Place of Samplin RN Error RN Error Difference Swimming Pool ’ !
P [Ba/L] [Ba/L] [Ba/L] [Ba/L] Bukowina Water 45 0.2
Rabka Tap Water Room108D 15 0,1 2,0 1,2 25% Intake ' ’
Rabka Tap Water Room109D 1,8 0,1 1,9 1,1 5% g;mm&z Pool 0,1 | 0,03
Rabka Water Intake 1G2 0,9 0,1 0,8 0,8 13%
Szaflary Intake 1,0 0,1 1,0 0,9 0%
Szaflary Swimming Pool 0,4 0,1 0,5 0,7 20%
Bukowina Water Intake 49 0,1 4.5 1,9 9%
Bukowina Swimming Pool 0,1 0,02 0,2 0,4 50%




@ LIER Results from water samples
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Distribution of radon concentration in water (LSC method)
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Statistical data from all places and LSC method

Statistical Analysis March June September
Bqg/L
Arithmetic Mean 1,6 1,5 1,5
Median 1,2 1,3 1,0
Standard Deviation 1,4 1,5 1,6
Minimum 0,4 0,1 0,1
Maximum 4,6 4.5 4,9




..and it's all for now...
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Thank you for your attention!



