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Outline

• What is radon?

• Why is it a problem?

• What can be done about it?



Natural and artificial sources of 
Radon-222

• Derived from uranium in the ground and building 
materials

• 20 Bq/m3 annual average

• Part of a decay chain, parent isotope: radium-226

• Radium-painted dials 

• 3.8 days half-life, alpha decay, daughter products 
are solid and also alpha emitters 

• Accumulates in below-ground areas (basements, 
caves, mines)

238U -----> 226Ra-> 222Rn -> 218Po -> 214Pb ---> 210Pb --> 210Po -> 206Pb
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Effects of Radon

• Second-most important cause of lung cancer (after 
tobacco smoke)

• Smoking multiplies the effect of radon

• Accounts for approx. half the natural dose of 
radiation

• Workplace limit: 300 Bq/m3                             
annually

300 Bq m-3 × 2000 h × 6.7×10-6 mSv per Bq h m-3 
= 4 mSv



Lung cancer risk from radon exposure 
in smokers and non-smokers



Detection of radon
• Inert, noble gas, but alpha radiation from Ra-222 

(and progeny) can be detected
• 3 month measurements with passive radon detectors 

(£25 ea)

• 24h to week-long measurements with electronic radon 
monitors (~£200-£1000s)

• Electronic radon monitors, though not approved, 
are a useful quick, initial screening tool

• PHE advice: Risk assess all basement and below 
ground-level rooms occupied for more than an 
hour per week (may include monitoring)



Side by side comparison of electronic 
and passive radon sensor 

~ 50 Bq/m3 annual average, data collected hourly
Quick feedback on effectiveness of control measures

35 Bq/m3 annual average, 3 month data collection period
Currently the only approved method. 



Remediation measures

• New builds: radon impermeable membrane below 
lowest floor (especially in radon affected areas)

• Radon sump

• Improved ventilation 

e.g. radium store of SPRI: upgraded duct fan     
1200 Bq/m3 -> 35 Bq/m3

Door vent for passive ventilation



University-wide assessment

• Departments first, colleges, student 
accommodation

• Where possible involve RPS and DSO

• Emailed information sheet and return form

• Identify below ground level rooms and occupancy

• 24-72 h measurements, any readings over 100 
Bq/m3 will be followed up

• Repeat every 10 years 




