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Radon Gas

• Gasses out of water

• Inhalation

• Ingestion
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Radon – ADME – Ingestion/Inhalation

• Absorption – Minimal

• Distribution 

− Fat

• Metabolism – None

• Excretion

− Exhaled Air (95% in 100 

mins)

Source: ATSDR Toxicological Profile for Radon; Body (https://coloringtop.com/sites/default/files/17_1674.jpg)

Kidneys

Half-Life = 3.8 days
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Radon - ADME

Inhalation

• Lung Cancer

Ingestion

• Stomach and 

Intestinal Cancers

Source: ATSDR Toxicological Profile for Radon; Body (https://coloringtop.com/sites/default/files/17_1674.jpg)

Kidneys

Half-Life = 3.8 days
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Radon – Inhalation Guidance

• US Surgeon General - Health Advisory of 4 pCi/L in Homes 

(2005)

Source: US EPA (https://www.epa.gov/radon/health-risk-radon)

Carcinogenic Risk Associated with Radon 

Exposures via Inhalation

Radon Level Smoked Never Smoked

20 pCi/L 260 in 1,000 23 in 1,000

10 pCi/L 150 in 1,000 18 in 1,000

8 pCi/L 120 in 1,000 15 in 1,000

4 pCi/L 62 in 1,000 7 in 1,000

2 pCi/L 32 in 1,000 4 in 1,000

1.3 pCi/L 20 in 1,000 2 in 1,000

0.4 pCi/L 3 in 1,000

• Leading cause of 

lung cancer, after 

smoking

• For carcinogenic 

risk assessment 1 

in 10,000 is 

considered the 

highest, 

acceptable 

carcinogenic risk

https://www.epa.gov/radon/health-risk-radon
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Compounding Impacts of Radon - 
Smokers

• Radon is the leading cause of lung cancer among 

nonsmokers.

• Radon is responsible for approximately 450 

deaths each years in North Carolina

• The risk of lung cancer from radon exposure is 

estimated at between 10 to 20 times greater for 

persons who smoke cigarettes as compared with 

those who have never smoked.
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Radon – Inhalation Guidance Revisited

• US Surgeon General - Health Advisory of 4 pCi/L in Homes 

(2005)

Source: US EPA (https://www.epa.gov/radon/health-risk-radon)

Radon Level Smoked Never Smoked

20 pCi/L 260 in 1,000 23 in 1,000

10 pCi/L 150 in 1,000 18 in 1,000

8 pCi/L 120 in 1,000 15 in 1,000

4 pCi/L 62 in 1,000 7 in 1,000

2 pCi/L 32 in 1,000 4 in 1,000

1.3 pCi/L 20 in 1,000 2 in 1,000

0.4 pCi/L 3 in 1,000

• Leading cause of 

lung cancer, after 

smoking

• For carcinogenic 

risk assessment 1 

in 10,000 is 

considered the 

highest, 

acceptable 

carcinogenic risk

https://www.epa.gov/radon/health-risk-radon
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Compounding Impacts of Radon - 
Children

• Risk of lung cancer in children resulting from exposure to 

radon may be almost 2x as high as the risk to adults 

exposed to the same amount of radon.

• If children are also exposed to tobacco smoke, the risk 

of lung cancer is at least 20 times greater.

• Chronic home radon exposure can lead to higher 

inflammatory biomarker concentrations in children and 

adolescents

• Inflammation induced by radon exposure can cause 

cascading effects on immune health and increased risk of 

physical illness, such as asthma or chronic obstructive 

pulmonary disease



NCDHHS, Division of Public Health | Toxicological Assessment of Radionuclides | June 13, 2019 35

Radon Testing in North Carolina
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Radon Testing in Schools

• Currently, survey data has been compiled from 

1,102 schools, with 23,448 classrooms tested in 94 

counties (at least one school per county) out of 100 

counties in North Carolina.

• The average radon level tested is: 1.79 pCi/l.

• Based on North Carolina Radiation Protection 

Program analysis, approximately 11% of these 

tested classrooms had radon concentrations 

greater than 4 pCi/l.

• Full dataset can be found here:

− https://www.ncdhhs.gov/divisions/health-service-regulation/north-

carolina-radon-program/nc-radon-data#RadonTestResultsinNCSchools-

3449 

https://www.ncdhhs.gov/divisions/health-service-regulation/north-carolina-radon-program/nc-radon-data
https://www.ncdhhs.gov/divisions/health-service-regulation/north-carolina-radon-program/nc-radon-data
https://www.ncdhhs.gov/divisions/health-service-regulation/north-carolina-radon-program/nc-radon-data
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Age-Adjusted Lung Cancer Rates in NC
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2019 Age-Adjusted Lung Cancer Rates 
in NC



NCDHHS, Division of Public Health | Toxicological Assessment of Radionuclides | June 13, 2019 39

Susceptibility to Radon in Water
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Radon – Water Guidance

US Environmental Protection Agency (2012)

− With the assumption that 10,000 pCi/L of Radon in water 
contributes to 1 pCi/L in air

NC Radon-in-Water Advisory Committee Report (2011)

− 4,000-10,000 pCi/L treatment is optional

− >10,000 pCi/L treatment should be considered in conjunction 

with air radon testing and remediation 

Source: US EPA (https://archive.epa.gov/water/archive/web/pdf/epa815r12002.pdf); NC Radon-in-Water Advisory Committee 

Report (http://ncradon.org/Publications_files/Final%20Report%20of%20the%20NC%20Radon%20in%20Water%20Advisory%

20Committee%20030911.pdf)

Maximum Contaminant Level Goal

(non-enforceable)

Proposed Maximum Contaminant 

Level
(non-enforceable)

0 pCi/L 300 pCi/L or 4,000 

pCi/L

https://archive.epa.gov/water/archive/web/pdf/epa815r12002.pdf
http://ncradon.org/Publications_files/Final%20Report%20of%20the%20NC%20Radon%20in%20Water%20Advisory%20Committee%20030911.pdf
http://ncradon.org/Publications_files/Final%20Report%20of%20the%20NC%20Radon%20in%20Water%20Advisory%20Committee%20030911.pdf
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Cancer Risk for Smokers from Radon 
Exposures

• Median indoor air level for NC ~ 

2.6 pCi/L

• ~ 1 in 50 cancer mortality risk

• Median radon in water level 

between 3000 to 6000 pCi/L
• ~ 1 in 250 cancer mortality risk

Remember: If children are 

also exposed to tobacco 

smoke, the risk of lung 

cancer is at least 20 times 

greater.
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Key Takeways

• Radon is a potent carcinogen with 

increased adverse health impacts on 

smokers and children.

−Can also increase risk of non-cancer, respiratory 

illness.

• Radon exposures via drinking water can be 

a significant route of exposure.

• Need increased testing and awareness to 

fully understand the impacts of radon 

exposures in North Carolina. 
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Questions?

Kennedy Holt

Environmental Toxicologist

Kennedy.holt@dhhs.nc.gov 

mailto:Kennedy.holt@dhhs.nc.gov
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