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Radon and its decay dauqhters are known to contribute a significant 

portion of natural background radiation exposure to the population. 

Scattered observations have shown that indoor concentrations of radon 

and radon daughters are typically higher than outdoor concentrations, 

presumably because the building structure serves to confine radon 

entering the indoor environment from various sources. Conservation 

measures, particularly reduced air exchange rates, may lead to 

elevated radon concentrations, resulting in increased radiation 

exposure of occupants. 

Any substance containing radium-226 is a potential source of radon. 

Since radium is a trace element in most rock and soil, sources of 

indoor radon include buildinq materials, such as concrete or brick, and 

the soil under building foundations. Tap water may be an additional 

source if taken from wells or underground sprinqs. Fiqure l illustrates 

the primary pathways by which radon from soil and building materials 

enters a building. The relative importance of these oathways depends 

on the specific location, design, and construction materials and 

techniques used in a giv~n building. 

· Figure 2 summarizes observed radon concentrations in air, including 

measurements of radon outdoors and in houses. The DOE Environmental 

Measurements Laboratory measured radon concentrations in 21 homes in 
1 the New York/New Jersey area. The geometric mean of the annual average 
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radon concentration on the first floor of these homes, 0.83 nCi/m3, 

was five times the comparable ambient level of 0. 18 nCi/m3. A 

study in Salzburg, Austria, found the geometric mean radon concentrations 

_ to be 0.42 nCi/m3 indoors and 0.16 nCi/m3 outdoors. 2 An EPA study of 

houses in Florida built on phosphate reclaimed land found the mean 

indoor radon concentration to be 4.0 nCi/m3, an order of magnitude 

higher than measured in other houses in the state. 3 

The Lawrence Berkeley Laboratory has conducted measurements of 

radon levels in energy efficient buildings in Maryland, Minnesota, 

and New Mexico. Results indicate that houses with low air exchange 

rates (< 0.3 air changes per hour) may have hiqher radon concentrations 

than conventional houses (~ 0.75 air changes per hour). Figure 3 is a 

scatter plot of radon concentration vs. ventilation rate in a number of 

energy efficient houses. The data shows considerable scatter; however, 

a correlation between radon concentration and air change rate is apparent. 

The data reported here is based on grab samples taken on mild days (low 

wind and small indoor and outdoor temperature differences) with all 

doors and windows closed, resulting in a worst case estimate. These 

houses are expected normally to have higher ventilation rates and, 

therefore, lower radon concentrations. Integrated measurements or large 

numbers of grab samples under typical living conditions and various 

climatic conditions are necessary to determine average exposures of 

building occupants under various ventilation conditions. 

Rising energy prices have generated a financial incentive to reduce 

ventilation rates and thereby reduce heating and cooling losses. The 

increase in radon levels, the rise in radiation exposure of building 

occupants, and the potential lung cancer risk that could occur as a 

result of reduced ventilation demand specific attention. 
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Figure l 

PRIMARY PATHWAYS FOR RADON ENTRY IN BUILDINGS 
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Figure 2 

RADON CONCENTRATIONS IN AIR 
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Figure 3 

RADON COOCENTRATION vs. VENTILATION 
IN ENERGY EFFICIENT HOUSES 
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