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Radon is a radioactive noble 
gas
It is naturally occurring 
outdoors
You can not see or smell it
It enters buildings primarily 
from the soil 

Uranium

Radium

Radon

1,600 years

4.5 billion years 

3.8 days

Radon from Geologic Sources



Radon Measurement

picoCurie/Liter = pCi/L        1 pCi = 2.2 dpm

EPA Radon Action Level   =   4 pCi/L

World Health Organization Reference Level  =  2.7 pCi/L

National Average Indoor Radon Concentration   =   1.3 pCi/L

National Average Outdoor Radon Concentration  =   0.4 pCi/L



https://canceriowa.org/breathing-easier/

https://canceriowa.org/breathing-easier/


Statewide Concern
Zone I counties have a 
predicted average indoor 
screening levels greater 
than 4 picocuries per liter 
(pCi/L)

In Colorado, about half the homes 
have radon concentrations higher 
than the EPA’s recommended 
radon action level of 4 pCi/L





Why are radon decay products a health concern?

These particles are easily inhaled and 
deposited in the lungs where they can 
damage sensitive lung tissue.

Radon Decay Products

Radon

Radon



Radon Decay Products
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Ionizing radiation can directly and 
indirectly damage DNA

Alpha 
Particle

Defects in tumor 
suppressor genes – p53

At risk individuals–GSTM1

(glutathione S-transferase M1)
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Alpha Tracks



Cohort Studies (15) of Radon-Exposed Miners

Radium Hill

Czech Republic (2)

China

Ontario
Port Radium

Beaverlodge

Newfoundland France

New Mexico

Sweden

Colorado

Cornwall E. Germany

Brazil



Lubin  et al. 1995, NRC BEIR VI, 1999
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National Academy of Sciences - BEIR VI   1999

• Risk estimates based primarily on 
radon-exposed miners 

• Estimated 18,600 lung cancer 
deaths each year in the U.S. from 
residential radon exposure



In 2003, the EPA updated the BEIR VI 
risk estimates to 21,000 radon-related 
lung cancer deaths each year in the 

United States.

http://www.epa.gov/radon/risk_assessment.html

Based on its analysis, EPA estimates that out of a total of 157,400 lung 
cancer deaths nationally in 1995, 21,100 (13.4%) were radon related.

http://www.epa.gov/radon/risk_assessment.html






European Studies
13 Studies from 9 Countries

• Austria
• Czech Republic
• Finland [nationwide]
• Finland [south]
• France
• Germany [eastern]
• Germany [western]
• Italy
• Spain
• Sweden [nationwide]
• Sweden [never smokers]
• Sweden [Stockholm]
• United Kingdom

North American Studies
7 Studies from 2 countries:

• New Jersey
• Winnipeg
• Missouri I [non-smoking women]
• Missouri II [women]
• Iowa
• Connecticut
• Utah-South Idaho

Total 3,622 cases and 4,966 controls

Total 7,148 cases and 14,208 controls



Pooled Residential Radon Studies

§ Pooling results published 2004-2006

§ North America (7)
§ Europe (13)
§ China (2)



New Jersey, Missouri I, Canada, Iowa, Missouri II, a 
combined study from Connecticut, Utah and S. 
Idaho

Shenyang, China, Stockholm, Sweden, Swedish 
nationwide, Winnipeg, Canada, S. Finland, Finnish 
nationwide, SW England, W. Germany, Sweden, 
Czech Republic, Italy-Trento, Spain, Austria, 
France, China - Gansu Province, E. Germany

10%  – 18%

16%

Pooled Analyses Agreement at 3 pCi/L ??
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3 feet from windows or 
exterior doors
At least 20 inches above 
floor
4 inches from other objects
Where it won’t be disturbed

12 inches min.
3 feet
min.

20 inches min.



Two Simultaneous tests

Mitigation
Recommended

No Mitigation
Recommended

Average of Both
Tests  > 4.0 pCi/L

YES NO



Homes With High Radon Concentrations 
Can Be Remediated

Active soil depressurization is a means of creating a 
vacuum beneath a slab or plastic sheet and collecting 
the radon before it enters a building.



Hole cut through slab

Pit dug out

PVC pipe connected to hole

Pipe routed to fan

May require more than one suction point



Installed in attic, garage, or 
outside
Quiet
40 - 90 watt fan runs 
continuously
11 year expected life



Discharge should be high to avoid 
radon entering building

Minimum of 10 feet above grade
10 feet from openings, 2 feet below 
discharge
Above eave

Rain cap not recommended
1/4 inch bird screen

US EPA Mitigation Standards 
http://www.epa.gov/iaq/radon/pubs/

http://www.epa.gov/iaq/radon/pubs/


RADON VENT

RADON
VENT



https://oitco.hylandcloud.com/Pop/docpop/docpop.aspx







http://www.canceriowa.org/BreathingEasier.aspx

http://www.canceriowa.org/BreathingEasier.aspx






Availability of Guide and Reference Material
Radon Leaders -
http://www.radonleaders.org/resour
ces/reducingtheriskfromradon

http://breathingeasier.info website  

http://www.radonleaders.org/resources/reducingtheriskfromradon
http://breathingeasier.info/


Educational Resources



Additional Resources

https://cdphe.colorado.gov/radon

https://cdphe.colorado.gov/radon


Bill Field
bill-field@uiowa.edu

College of Public Health
University of Iowa

Please feel free to contact 
me if you have questions

mailto:Bill-field@uiowa.edu

