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HELP PROGRAM FOR CONDUCTING RESEARCH AND DEVELOPMENT ON NUCLEAR SAFETY 

AND RADIATION PROTECTION

R+D del CSN 2008-2011

Title: Measurement of radon concentrations in workplaces  with particular exposure. 

Duration: Three years

Objectives: Monitoring of workplaces with expected high concentration of radon in the 

region of Extremadura. 



Most popular device for measuring radon indoor.
[World health Organization, 2009].   * Uncertainty by 200 Bq/m3

Type of 

detector

Passive/

Active

Tipical 

uncertainty * 

(%)

Tipical 

sampling 

period

Economic 

cost

Nuclear Tracks Passive 10 – 25 1 – 12 months Low

Actived charcoal Passive 10 – 30 2 – 7 days Low

Electret Passive 8 – 15 5 days – 1 years Average

Electronic integrator Active ~ 25 2 days ‐ years Average

Continuos Monitor Active ~ 10 1 hour ‐ years High
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• Resorts and spas.

• Caves, tunnels and mines (other than uranium).

• Facilities storing and dealing with water.

• Underground and surface workplaces. 

“Título VII of Real Decreto 783/2001, de 6 de julio”





Information (Television, Newspapers, Radio, Internet).Information (Television, Newspapers, Radio, Internet).

www.rnex.es



LETTER

LEAFLET

Direct contact with business.Direct contact with business.



Rejected cases. Rejected cases. 

Contacted Accepted Rejected Performed Measurements

181 132 49 128 204



Sites Places Measurements

Resorts and spas 11 20

Caves, Tunnels and Mines 4 12

Water treatment 2 2

Other 111 170

TOTAL 128 204

Places Measurements

Warehouses 20 25

Parkings 7 8

Hotels 5 8

Museums 36 46

University of 
Extremadura

4 39

Unclassified 39 44

TOTAL 111 170



Activated Charcoal Detectors.Activated Charcoal Detectors.
48 hours.48 hours.
Collected 203 of 204: 99,5 %.Collected 203 of 204: 99,5 %.
Laboratory analysis. Laboratory analysis. ““EPA 520/5EPA 520/5--005005””. Detector NaI(Tl).  . Detector NaI(Tl).  

Nuclear tracks detectors CRNuclear tracks detectors CR--39.39.
3 months.3 months.
Collected 174 of 194: 89.7 %.Collected 174 of 194: 89.7 %.
External Laboratory analysis. University of Cantabria.External Laboratory analysis. University of Cantabria.
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Protection level for workers:Protection level for workers:
400 Bq/m400 Bq/m3 3 (*)(*)

Places with many people:Places with many people:
Existing buildings: 400 Bq/mExisting buildings: 400 Bq/m3 3 (*)(*)
New buildings: 200 Bq/mNew buildings: 200 Bq/m3 3 (*)(*)

(*) annual average concentration.

Radiological protection of workers:
(Títulos II y III del Real Decreto 783/2001, de 6 de julio)
(“Criterios del CSN para la protección radiológica frente a la exposición a la radiación natural”. Sanz, M.T., Ramos, L.M. (2008))

> 400 Bq/m3

200-400 Bq/m3

< 200 Bq/m3



Measured places < 200 Bq/m3 200‐400 Bq/m3 > 400 Bq/m3

128 108 12 8





• C.1. Resorts and spas.

• C.2. Caves, tunnels and mines other than uranium.

• C.3. Facilities that store and deal with water.

• C.4. Others (warehouses, parkings, museums, hotels, ...)



Places Measurements
Resorts and spas 11 20



Places Measurements
Caves, Tunnels and 

mines
4 12



Places Measurements
Water 
facilities

2 2



WAREHOUSESWAREHOUSES
Places Measurements

Warehouses 20 25



PARKINGSPARKINGS
Places Measurements

Parkings 7 8



HotelsHotels
Places Measurements

Hotels 5 8



MUSEUMSMUSEUMS

Places Measurements

Museums 36 46



UEX (Badajoz, CUEX (Badajoz, Cááceres, Mceres, Méérida, Plasencia)rida, Plasencia)
Places Measurements

University of 
Extremadura

4 39



Unclassified (Unclassified (country houses, offices, cathedrals, monasteries, theatres, country houses, offices, cathedrals, monasteries, theatres, ……))
Places Measurements

Others 39 44
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Participation of companies (27 % rejection).Participation of companies (27 % rejection).
15 % (19/128) of the sites above 200 Bq/m15 % (19/128) of the sites above 200 Bq/m33..
Some interesting facts.Some interesting facts.

60% (3/5) above 200 Bq/m60% (3/5) above 200 Bq/m3 3 for resorts.for resorts.
100% (2/2) of  the Caves upper than 400 Bq/m100% (2/2) of  the Caves upper than 400 Bq/m33..
0% (0/8) of the water  facilities exceeds 75 Bq/m0% (0/8) of the water  facilities exceeds 75 Bq/m33..
UNDERGROUND Places:UNDERGROUND Places:

100% (7/7) of the parking lots below 20 Bq/m100% (7/7) of the parking lots below 20 Bq/m33..
92.3% (12/13) of the wareshouses below 100 Bq/m92.3% (12/13) of the wareshouses below 100 Bq/m33..

SURFACE Places:SURFACE Places:
20% (6/30)  of the museums are over 200 Bq/m20% (6/30)  of the museums are over 200 Bq/m33..
El 17.6% (6/34) from other places are over 200 Bq/mEl 17.6% (6/34) from other places are over 200 Bq/m33..



Reluctance of businesses.Reluctance of businesses.
Resorts and Caves require special attention.Resorts and Caves require special attention.
No significant differences between underground and No significant differences between underground and 
surfaces places. Natural ventilation.surfaces places. Natural ventilation.
Peculiarities of radon.Peculiarities of radon.
Importance and necessity of more studies.Importance and necessity of more studies.
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Comparison  of results obtained with Activated Comparison  of results obtained with Activated 
Charcoal Canisters and nuclear tracks detectors.Charcoal Canisters and nuclear tracks detectors.
Monitoring points considered of interest                        Monitoring points considered of interest                        
( > 200 Bq/m( > 200 Bq/m33):):

Measuring more rooms in the concerned companies.Measuring more rooms in the concerned companies.
Measurements with other devices (Continuous monitoring).Measurements with other devices (Continuous monitoring).
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