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Introduction

Indoor radon is strongly influenced by the geological characteristics 
of the bedrock. 

Transport and entrance paths are defined by other factors such as: 
• ventilation, 
• occupation patterns,
• building and architectural features,
• temperature,
• pressure, etc.

Is there a pattern?
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Materials and Methods
Indoor radon

 Passive indoor radon measurements (CR-39) exposed for 
1 year, in 1000 energy efficient residential buildings 
from Cluj-Napoca, Iași, Sibiu, Timișoara and Bucharest.  

 100 houses with radon concentrations above 200 Bq/m3

in at least one room were chosen for detailed 
diagnostics.

All the detectors were processed by LiRaCC (laboratory 
accredited at a national level in accordance with ISO 
protocols (SR EN ISO/CEI1702522005: SR EN ISO 
9000:2001:ISO/FDIS 11665-4) for such measurements.



Geological setting
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Materials and Methods

Radon in soil gas measurements:

 A total number of 1311 radon in soil measurements 

 Neznal probe together with the RM-2 system (radon concentration) 
and RADON-JOK permeameter (soil permeability)

Radon-Jok permeameter
RM-2  radon detector

Radon index



Materials and Methods

Radon exhalationRadon leakages
1208 samples

Background gamma



Results and discussion

dry 
loess

wet loess

-

- Loess type deposits are known to have a low 
radioactive potential - their low permeability 
should block the migration of radon in soil.

- Indoor and in soil measurements performed 
on emplacements overlapping loess-like and 
loess deposits revealed high radon 
concentration values.

Hypothesis:
- A dry loess column can be formed under the 
constructions and by contracting can lead to 
the development of high amplitude cracks. 

- Radon gas can migrate through such flow 
paths from the underlying rock formations 
with a higher radioactive potential.
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Radon in soil gas measurements:

Indoor radon conc. 
(Bq/m3)

Radon index
< 300 ≥ 300

Low 1 3
Medium 21 41

High 11 20

χ2 test indicates that there is no statistically significant dependence between the radon 
index and the residential radon concentration (p> 0.05)

Results and discussion



Results and discussion- Statistics

Parameter Min. Max. Median A.M. S.D. G.M.
Indoor radon conc. (Bq/m3) 150 1221 309 356 176 325

Φ max (Bq/m2/h) 10 358 28 47 58 32
No. cracks 1 18 5 6 5 5

Max. value in cracks 
(kBq/m3)

1 27 4 5.5 4.7 4.1

Q3 Rnsoil (kBq/m3) 6 97 34 39 20 34
RP 5 133 29 33 21 28

CO2 (ppm) 432 3375 1083 1213 638 1078
Energy consumption 

(kWh/m2)
102 500 210 216 63 208

Φ – exhalation; Q3 – third quartile; RP – radon potential.

Descriptive statistics of the parameters monitored in the 100 houses



Results and discussion

Bivariate analysis

No statistically significant correlation between indoor radon concentration and 
parameters such as:
• floor radon exhalation, 
• radon concentration in cracks, 
• soil radon concentration, 
• soil potential or radon index,
• the ceiling type.

Positive correlation between the residential radon concentration and the:
• CO2 concentration,
• Humidity.

Multivariate linear regression 

(explained by the model for only 15% of cases) the main contributors are:
 existence of concrete screed below the floor, 
 indoor humidity.



0

200

400

600

800

1000

1200

1400

1600

1800

Ra
do

n 
[B

q/
m

3 ]

NO VENTILATION SYSTEM VENTILATION SYSTEM NR. 2VENTILATION SYSTEM NR. 1

Results and discussion



Nr. contract: 22/01.09.2016, cod proiect: ID P_37_229, cod MySmis: 103427
Beneficiar: Universitatea „Babeş-Bolyai” din Cluj-Napoca

Proiect cofinanţat din Fondul European de Dezvoltare Regională prin Programul Operaţional Competitivitate 2014-2020

Conclusions

 For the majority of the investigated sites, the geological foundation can provide a reasonable
explanation for both the values recorded by soil measurements and for the indoor values.

 However, the variation of indoor radon could not be directly correlated with radon variation in
the soil.

 Considering that all houses in the study had indoor radon concentration values exceeding 200
Bq/m3, and that radon variation in soil was quite significant (covering from low to high index),
but not directly correlated with the variation of indoor radon, it can be certainly stated that,
along with geology, the factors related to the construction characteristics play an extremely
important role in the accumulation of radon indoor.

 No two house are the same! However, a house will always suck air from the soil.
Consequently...

 Preventive radon measures should be applied for all new buildings, regardless of the radon
index.

 Indoor long-term passive measurements are the most reliable method for assessing the radon
risk for human health.

 The results can be a useful tool to implement radon policies at both the national and local
levels.



Thank you for your attention!
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