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Abstract-To elucidate any connection between high radon concentrations and low
infiltration houses, we have concurrently measured the ~2Rn concentration and the 
infiltration rate in U.S. houses. Three hou ing surveys have been undertaken: one in 
"energy-e"fficient" hou es located throughout the U.S. and two in "conventional" hou es 
in the· San Francisco area and in Maryland. In each of the groups surveyed, no clear 
correlation was observed between 222Rn concentrations and infiltration rate, although 
each p~rameter varied over a wide range. Infiltration. rates for the entire sa'!),~le, 
numbering 98 houses, ranged between 0.02 and 1.6 air changes per hr, and - Rn 
concentrations ,.ranged . from 0.1 to 27 pCi/l. It appears that the major cau e of the 
observed differences in m Rn concentration is variation from one house to another in the 
rate at which m Rn enters houses from its sources. 

INTRODUCTION 

Bu1tDINGS tend to contain contaminants that 
originate within or under the building,. causing 
them to reach higher concentrations indoors 
than outdoors. Radon is one such pollutant, 
since it emanates from earth-derived building 

.materials, and can also gain entry to buildings 
by transport through cracks and openings in 
the structure or around the foundation. 
Limited surveys in ordinary U.S. houses have 
found mean concentrations of indoor 222Rn 
ranging from 0.1 to l.2 pCi/l. (Ne83a)
typically several times the outdoor back
ground levels. Prolonged exposure to high 
concentrations of the radioactive decay 
products (daughters) of 222Rn is known to 
pose a health risk; the concentrations now 
found. in U.S. houses may cause thousands of 
cases of lung cancer each year ·(Bu79; 
Ne83b) .. Unless care is taken, indoor concen
trations of 222Ro and its daughters could be 
increased by energy-conserving measures that 
reduce ventilation rates of U.S. buildings. 

For. a given radon entry rate, the indoor 
radon concentration depends on the ven-
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tilation· rate. Infiltration-the uncontrolled 
leakage of air through crack and gaps in the 
building envelope-is the dominant 
mechanism for ventilating houses during 
seasons when doors and windows are nor
mally kept closed. In conventional U.S. 
houses, infiltration rate.s range from 0.3 to 1.5 
air changes per hr (achr) (Gr79), but con
struction techniques have been deyeloped 
~nd are now being used to achieve infiltration 
rates as low as Q, I achr. Reducing infiltration 
is a cost-effective way to reduce home heat
ing requirements, and a treryd toward con
struction of low-infiltration houses is rapidly 
developing in response to the rising cost of 
energy. In addition, more modest reductions 
in infiltration rates can be expected to result 
from programs now beginning for reducing 
energy u e in existing hou es. -

This ir~nd may lead to increased human 
exposure to mN.n and its daughters as well as 
to other indoor-generated contaminants: 
carbon monoxide, nitrogen oxides and parti
culates from combµ tion appliances and 
tobacco smoke; formaldehyde from urea-










