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INTRODUCTION. Some results about indoor radon measureme  nts in
Transilvania, focusing to Stei (Bihor) area

m TOTAL PERIOD OF 2003-2010: 1702 RADON MEASUREMENTS BY TRACK DETECTORS CR-39

m 2009-2010: 389 RADON MEASUREMENTS BY TRACK DETECTORS CR-39 ARE PERFORMED AND
IN PROGRESS IN CLUJ, BISTRITA, ALBA  AND MURES COUNTY
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IN BIHOR DISTRICT WAS IDENTIFICATED A ZONE BY MUCH HIGHER RADON CONCENTRATIONS
FROM ROMANIA




BIHOR, zone of the uranium mine in Stei-Baita:
Integrated radon measurements: 2003 - 2008
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THIS ZONE WAS CATEGORIZED AS “RADON-PRONE AREA”, ACCORDING TO THE
INTERNATIONAL CRITERIA FOR RADON EXPOSURE. (over 13 % of houses have radon
concentration value highest that 400 Bg/m  3).



RESULTS: Region of Transylvania
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This distribution excluded the values obtained in B aita Stel area.



RESULTS: Stei-Baitaarea Dpouble log — normal distribution
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This double Log Normal distribution means that ther
of indoor radon: soil and normal building material
coming from uranium waste used in building construc
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. METHODS OF SOIL RADON MEASUREMENTS

A. LUK 3C: - scintillation detection with Lucas cell(145 mL);

- determines Rn concentration directly from
- detection efficiency: 2.2 counts /sec/ 1 Bq;

222Rn decay;

- sampling of soil gas: by Janet syringe (150 mL);

- sampling tube: h=1m;d=7mm; D =80
- measuring time: =15 min / measurement;
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B. Active charcoal _(passive pumping)

(1) Sampling tube: h=1m;d =7 mm; D
(2) Active charcoal: m= 50 gr;
(3) Plastic bottle: V=1.45 L;

(4) Tap, for water flow out.

= 80 cm;

Advantages : - very simple ;

Soil radon potential (H)
H=F(C,t,)

- not power supply necessary;
- indication of the permeability (empty time)
- can be developed for soil radon potential




B1. Calibration of the active charcoal method

. -
Standard cansiter contains:

3.3 Bg/mL RacCl , solution (10 mL)

s = 33 Bq (%%°Rn)
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Impoving the sampling: Simultaneously extraction fr om5
points (a square with a side of 4 m)

The method and results published in: Acta Geophysic a, Cosma et al, 2010



C. Method by track detectors (CR 39)

- closed in bore-hole ath =40 cm depth and diameterd =10 cm;
- exposure time =1 or 2 days;
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Measurement results
Exposition CR 39 LUK3C
—— Rn conc Average Rn conc Average
Start Stop [houre] [kBg/m 3] [kBg/m 3] [kBg/m 3] [kBg/m 3]
o | anae 16.8 16.2+0.4
13:00 | 15:00 50 14.7 149+£1.2 125+0.4 13.6 £0.3
13.3 12.1+£0.5
02.00. | 07.00 15.5 12.7 £ 0.7
1530 | 17:30 122 17.8 17.7+1.5 9.0+0.6 10.6 £0.4
19.9 10.2£0.6




[II._ PRELIMINARY RESULTS OF SOIL RADON AND PERMEABIL ITY
MEASUREMENTS IN STEI-BAITA AREA (in 4 ™ of september 2010)
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a. Radon concentration measurements by Lucas cell and active charcoal;

b. Soil permeability measurements by the special m  ethod,;

c. %25Ra and 21°Pb concentration measurements by gamma spectrometry from collected
soil samples;



Place Depth | Rn conc tiow K012 210Pp 226Ra
[cm] [Ba/m 2] [sec] [m?] [Ba/kg] | [Ba/kg]
Stei (1) 80 441+1.9 80 1.8 93 55
80 40.2+1.9 56 2.7
60 22.3+1.0 14 11.6
Lunca Stei (2) 60 26.1 + 7?7 180 0.8
Campani (3) 70 | 53.5+2.6 18 8.9 105 70
70 94.5+2.6 14 11.6
70 63.4+29 14 11.6
Fanate (4) 60 58.1+£2.7 200 0.7 - -
Nucet — Popas (5) 50 61.3+2.8 20 7.9 - -
Nucet - Cris Baita (7) 70 27.1+1.3 12 13.7 12 52
Baita Plai (8) 40 |(462.9%+13.3 13 12.5 351 852
40 398.5+12 17 9.4
40 446.1 £ 13 15 10.7
Nucet (waste) (6) 80 29+04 32 4.8 - -
80 5.7+0.5 30 5.2

- at Campani (3c), the Rn measurement by active charco

al method give a value of 62.1 £ 2.5 kBg/m

g



V. CONCLUSIONS

 From the indoor measurements, the Stei-Baita area ca n be categorized as “ RADON-
PRONE AREA”. (Over 13 % of houses have radon concentration va lue highest than 400
Bg/m3).

* From the 580 measurements performed in houses, the trend of the results has a double
log normal distribution , caused by two main independent sources: soil and normal
building material, and the second is coming from ur anium waste used in building
constructions.

* The three methods for soil measurements were inter-  comparated, and the results have
good correlations.

* The new applied method for permeability measurement s is in good correlation with the
Radon-Jok permeameter, and this method can be develo ped for radon potential
measurements (multi point extraction).

 Based on preliminary soil radon measurements in Ste i-Baita area (at the measured
depth), the results show a high radon risk .



- at the entrence of the Baita Plai - the older building of the Baita Plai
uranium mine - uranium mine - gamma dose -

very high value of the measured
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