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ABOUT RADON

What is radon?

Radon is a naturally occurring gas found in soil, rocks, and water throughout California and the world.  Radon has no color, odor, or taste.  The gas can move from the ground into homes, schools, and other buildings and is our largest exposure to naturally occurring radiation.


Radon leaks inside buildings through cracks and holes in the slab or foundation. The air pressure in the ground is usually higher than in buildings, so the outside pressure pushes radon gas through small openings in a building’s structure. 

	RADON GETS IN THROUGH: 

1. Cracks in solid floors 

2. Construction joints 

3. Cracks in walls 

4. Gaps in suspended floors 

5. Gaps around service pipes 

6. Cavities inside walls 

7. The water supply 
	[image: image3.jpg]





From “A Citizen's Guide to Radon: The Guide to Protecting Yourself and Your Family from Radon.”  Click here to read the entire U.S. Environmental Protection Agency (EPA) brochure.

Click here to go to the CDPH Indoor Radon Program web site.  

Click here to learn about the geology of radon.  

What are the health effects of radon?

Radioactive particles from radon can damage cells that line the lungs and lead to lung cancer.
  This is the most common type of cancer, with smoking as the leading cause and radon as the second leading cause of lung cancer.
  The EPA estimates that each year over 20,000 lung cancer deaths are radon related,
 greater than the number estimated to be due to exposure to second-hand tobacco smoke.

The risk of lung cancer is higher for non-smokers exposed to radon than those not exposed, and radon-exposed smokers are at an even greater risk because radon and cigarette smoke work together to cause lung cancer.

Click here to find out more about the health risks from radon.
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From “A Citizen's Guide to Radon: The Guide to Protecting Yourself and Your Family from Radon.”  Click here to read the entire EPA brochure.

What is CDPH’s position on testing for radon?

CDPH agrees with the recommendations of the EPA and the U.S. Surgeon General that all schools be tested for radon and that homes be tested below the third floor.  Radon concentrations are much lower above the second story.

Are there related policies? 

If you are building a house in an area of moderate or high radon potential, the EPA recommends using radon-resistant building techniques.  
Click here to learn more about radon-resistant home design and construction.
DO I HAVE A PROBLEM?

Testing can tell you if the indoor radon concentration is high.  The EPA recommends taking action to reduce radon if the concentration in a home is at or above 4 picocuries per liter (pCi/L), the unit of measurement for radon.
  Approximately 1 in 15 U.S. homes is estimated to have a radon concentration at this action level or higher.
  However, the proportion of California homes with elevated radon levels appears to be much lower.  CDPH conducted a statewide study 1988−89 and found that approximately 0.8% of California homes have annual average radon levels above the EPA action level.
  Radon concentrations above 4 pCi/L have been measured at somewhat higher rates in Santa Barbara and Ventura counties and in some parts of Sierra foothill counties than elsewhere in the state.
Click here to check the predicted, average, indoor radon concentration in your California county.  

Click here to see indoor radon concentrations sorted by California zip code.
Click here to check a state other than California.

In 1991−92 CDPH measured radon concentrations in selected public elementary schools in California.
  We estimated that the radon concentration exceeded 4 pCi/L in one or more classrooms in approximately 5% of schools statewide.
Are there radon tests consumers can do on their own?
Yes.  Short-term detectors measure radon levels for 2 to 90 days (usually 4−5 days), depending on the device.  Long-term tests determine the average concentration for more than 90 days.  Because radon levels can vary from day to day and month to month, a long-term test is a better indicator of the average radon level in your home.8  Both test devices are inexpensive, relatively easy to use, and available through the mail as well as in hardware stores and other retail outlets. 

Click here for information on radon test kits for the home. 

You also can hire a trained contractor to do the testing for you.  In California, radon testing for real estate transactions must be conducted by a certified tester.
  

Click here to see if your tester is on the list and to identify certified laboratories and mitigators who can reduce the indoor radon concentration.

How do professionals test for radon?

Radon professionals generally use the same devices as available to home-testers.  However, professionals have training and experience on where to place detectors, how long to leave them to measure radon concentration correctly, and the proper interpretation of test results.  A professional may be able to characterize changes in radon concentration due to fluctuating weather changes and to identify tampering with a test device.  Some radon professionals may also use devices that give continuous (realtime) measurements, to identify entry points.  
How do I know if radon is affecting my family’s health?

Radon gas has no warning signs at levels normally found indoors, and radon exposure does not produce immediate symptoms.
  The risk for lung cancer depends on the concentration to which you are exposed and the time you are exposed.8  Therefore, the best way to protect yourself and your family is to the measure the radon concentration to see if it is above the action level (see Do I Have a Problem, above).

Are there biological tests for radon?

No.  Radon was identified as a health problem when scientists observed that underground uranium miners who were exposed to radon died of lung cancer at high rates than workers who were not exposed.8  Results of miner studies have been confirmed by experimental animal studies, which show higher rates of lung tumors among rodents exposed to high radon levels.
More recent research has focused on the effects of residential radon exposure.  Scientists have measured radon levels in the homes of individuals who have lung cancer and found them to be higher than the levels in the homes of persons who have not developed lung cancer.

HIRE A CONTRACTOR

Are contractors certified to address radon?

California law requires all individuals providing radon services to be certified by either the National Radon Safety Board (NRSB) or the National Environmental Health Association (NEHA).
  No professional groups currently are exempt from this requirement, neither industrial hygienists (IHs), Registered Environmental Assessors (REAs), nor licensed or professional geologists.  

The California Radon Program maintains lists of currently certified radon testers, mitigators, and laboratories.  Contact CDPH's Indoor Radon Program if you feel the service you received was not in accordance with applicable mitigation or testing standards.  Someone there will help you file a formal complaint with the NRSB or the NEHA.

Does the size of the problem matter?

The cost of radon reduction depends on the size and design of the building and the radon reduction methods that are needed.  The EPA and the National Cancer Institute estimate that these costs typically range from $800 to $2,500, with an average cost of $1,200 for a home.
Is there guidance on hiring a contractor to fix radon?

If you are having a radon system installed you should look at the Radon Mitigation Standards so that you will know what you are supposed to be receiving and whether the system was installed correctly.
FIX IT YOURSELF

How can consumers mitigate radon on their own?

The following manual describes all aspects of designing and installing a radon mitigation system and can help you decide if you can do it yourself.

Protect Your Home From Radon: A Step-by-Step Manual For Radon Reduction,© Colorado Vintage Companies, Inc., telephone (719) 632-1215, email coloradovintage@aol.com.

Click here for information on the most recent edition of this book.

The best method to reduce indoor radon will depend on the design of the structure and how radon enters the building (see What is radon, above). 

There are two common configurations of the basic mitigation system, one for basement and slab-on-grade homes and one for raised foundation (crawlspace) homes.  The following drawing and excerpts are from the EPA's Consumer's Guide to Radon Reduction.
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Systems that remove radon from the crawl space or from beneath the concrete floor or basement slab also can be effective.  These systems are simple to install and do not require major structural changes.

Click here for information on how to fix your home. 

When should a professional fix a radon problem?

Indoor radon levels can be reduced by installing a relatively simple system as outlined above.  You can do it yourself, if you are handy, or hire a certified radon contractor.  The EPA recommends that you consider using a qualified radon mitigation contractor to fix your home because lowering high radon levels may require specific technical knowledge and special skills.
Click here to read the EPA recommendation on why you should consider a certified contractor.

Click here for information on California Certified Providers of Radon Services. 
Click here to check if a state other than California certifies radon mitigators.
�How will the footnotes be handled on-line?  It makes sense to link down to the footnotes with URLs.  What do you think of putting comments & definitions into “balloons”  that materialize when you roll over the word? 





� Radon (chemical symbol Rn) is a naturally occurring radioactive gas found in soil, rock, and water throughout the U.S. and the world.  It has numerous different isotopes, but radon-220 and -222 (220Rn and 222Rn) are the most common (� HYPERLINK "http://www.epa.gov/rpdweb00/radionuclides/radon.html" ��http://www.epa.gov/rpdweb00/radionuclides/radon.html�).


� Long-term exposure to radon can lead to lung cancer, the only cancer proven to be associated with inhaling radon (� HYPERLINK "http://www.cancer.gov/cancertopics/factsheet/Risk/radon" ��http://www.cancer.gov/cancertopics/factsheet/Risk/radon�).


� Lung cancer is the leading cause of cancer deaths in the United States, among both men and women (� HYPERLINK "http://www.mayoclinic.com/health/lung-cancer/DS00038" ��http://www.mayoclinic.com/health/lung-cancer/DS00038�).  It claims more lives each year than colon, prostate, lymph, and breast cancers combined. 


� Smoking is the leading cause of lung cancer.  Smoking causes an estimated 160,000 cancer deaths in the U.S. every year (American Cancer Society, 2004) (� HYPERLINK "http://www.epa.gov/radon/healthrisks.html" ��http://www.epa.gov/radon/healthrisks.html�).


� Secondhand smoke is the third leading cause of lung cancer and responsible for an estimated 3,000 lung cancer deaths every year (� HYPERLINK "http://www.cancer.gov/cancertopics/factsheet/Tobacco/ETS#r2" ��http://www.cancer.gov/cancertopics/factsheet/Tobacco/ETS#r2�)


National Cancer Institute. Cancer Progress Report 2003. 


Public Health Service, National Institutes of Health, U.S. Department of Health and Human Services, 2004.


� The National Research Council report: "Health Effects of Exposure to Radon: BEIR VI, Committee on Health Risks of Exposure to Radon (BEIR VI)" by the National Academy of Sciences (NAS) is the most definitive accumulation of scientific data on indoor radon (� HYPERLINK "http://www.nap.edu/openbook.php?record_id=5499" ��http://www.nap.edu/openbook.php?record_id=5499�).  The report confirms that radon is the second leading cause of lung cancer in the U.S. and that it is a serious public health problem (� HYPERLINK "http://www.epa.gov/radon/beirvi.html" ��http://www.epa.gov/radon/beirvi.html�).


� Because most indoor radon comes from naturally occurring gas in the soil, high indoor levels are more likely to exist below the third floor (� HYPERLINK "http://www.epa.gov/radon/pubs/tenants.html" ��http://www.epa.gov/radon/pubs/tenants.html�).  In some cases, high radon levels have been found on upper floors due to radon movement through elevators or other air shafts in a building.


� No radon level is considered "safe," the risk being directly proportional to the concentration and duration of exposure: the higher the radon concentration and longer the exposure, the higher the lung cancer risk.  The 4 pCi/L "Action Level" was based on current mitigation technology, which almost always can reduce high radon concentration to below 4 pCi/L and to 2 pCi/L or below 70–80 percent of the time (� HYPERLINK "http://www.epa.gov/radon/pubs/physic.html" ��http://www.epa.gov/radon/pubs/physic.html�).


� The average radon level in U.S. homes is approximately 1.3 pCi/L (� HYPERLINK "http://www.epa.gov/radon/pubs/hmbyguid.html#1.a" ��http://www.epa.gov/radon/pubs/hmbyguid.html#1.a�).


� The Distribution of Lifetime Cumulative Exposures to Radon for California Residents, Liu KS, Chang YL, Hayward SB, Gadgil AJ and Nero AJ, 1993, Journal of Exposure Analysis and Environmental Epidemiology. 3:165–179 (� HYPERLINK "http://www.ncbi.nlm.nih.gov/pubmed/8241780" ��http://www.ncbi.nlm.nih.gov/pubmed/8241780�). 


Annual Average Radon Concentrations in California Residences, Liu KS, Hayward SB, Girman JR, Moed BA and Huang FY, 1991, Journal of the Air and Waste Management Association. 41:1207–1212 (� HYPERLINK "http://www.ncbi.nlm.nih.gov/sites/entrez" ��http://www.ncbi.nlm.nih.gov/sites/entrez�). 


� Affected schools had an average of two classrooms, with a range of one to six classrooms exceeding the EPA action level.  The highest radon concentration measured in a California classroom in this study was 13 pCi/L (� HYPERLINK "http://www.cal-iaq.org/RadonInCalSchools99.html" ��http://www.cal-iaq.org/RadonInCalSchools99.html�).


� An elevated indoor radon concentration does not have to stop a real estate transaction. Radon concentrations can be reduced to acceptable levels with relatively simple systems (� HYPERLINK "http://www.cdph.ca.gov/HealthInfo/environhealth/Pages/RadonRealEstate.aspx" ��http://www.cdph.ca.gov/HealthInfo/environhealth/Pages/RadonRealEstate.aspx�).


� Case Studies in Environmetal Medicine (CSEM) Radon Toxicity (� HYPERLINK "http://www.atsdr.cdc.gov/csem/radon/physiologic_effects.html" ��http://www.atsdr.cdc.gov/csem/radon/physiologic_effects.html�).


� Health effects of radon: a review of the literature, Al-Zoughool M and Krewski D, 2009, International Journal of Radiation Biology, 85:57–69 (� HYPERLINK "http://www.ncbi.nlm.nih.gov/pubmed/19205985?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum" ��http://www.ncbi.nlm.nih.gov/pubmed/19205985?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum�). 


� California Health and Safety Code Section 106750–106795 (� HYPERLINK "http://www.cdph.ca.gov/HealthInfo/environhealth/Documents/Radon/CaliforniaCodesRadonCertification.pdf" ��http://www.cdph.ca.gov/HealthInfo/environhealth/Documents/Radon/CaliforniaCodesRadonCertification.pdf�).





