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Radon-222 concentrations in air are being measured by 

grab sampling in a large number of private homes and other 

buildings in the town of Port Hope, Ontario. The purpose of the 

measurements is to identify places where a health hazard might 

exist due to improper disposal of radium-contaminated materials. 

Contaminated fill, rubble, lumber and other building materials 

have been found in a number of premises in the town. Radon con

centrations up to 750 pCi/1 have been found in some homes. 

The thrust of the program is to identify quickly places 

where concentrations might be high enough to justify some prompt 

interim remedial action such as installation of special ventila

tion systems, pending final remedial work by removal of the 

contamination. The methods and instrumentation immediately avail

able are those formerly used for radon-in-breath analysis in 

radium workers. Grab sampling for radon and gamma surveying in 

every building in town are used together in a screening program. 

Experience has shown that both radon sampling and gamma 

surveying are required to identify contaminated locations. It has 

been found that premises which show high radon and high gamma, 

premises which show high radon only and premises which show high 

gamma only, occur in roughly comparable numbers. Broadly speaking, 

when the radium contamination is in ground outside but close to a 

building, high radon levels can be detected indoors but the gamma-

ray background is normal. On the other hand, contaminated 

materials used in the construction of the building show up as 
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higher than normal gamma-ray background, while the radon concen

trations remain normal. However, a large enough quantity of 

radium in contact with a basement outside wall, for example, is 

detectable by both radon and gamma levels. 

For the purposes of the gamma survey, experience showed 

that the normal gamma-ray background measurable within the basement 

of a building is about 10 yR/h. More difficulty was experienced 

in deciding what normal ambient radon concentrations might be. To 

settle this question, air samples were taken in the basements of 

70 homes, selected at random, in the town of Cobourg, 10 miles to 

the east of Port Hope. Cobourg is believed to be free of radium 

contamination. 

The results of the radon survey in Cobourg, conducted 

in February 1976, showed a range of concentrations which can be 

fitted quite well by a lognormal frequency distribution with 

geometric mean 0.42 pCi/1 and geometric standard deviation 2.1 

pCi/1. The survey was repeated in October 1976 in the same 7 0 

premises surveyed earlier and yielded approximately the same 

distribution. Each survey took about a week to conduct. 

On the basis of the Cobourg findings, a concentration 

of 4 pCi/1 (i.e. 3 geometric standard deviations above the mean) 

was adopted as the investigational level. Premises showing in 

the basement greater radon concentrations than this are to be 

resampled and resurveyed for abnormal sources. 

Though radon concentrations rather than daughter con

centrations have been used in the house-by-house search for 

contaminated properties, some simultaneous measurements of radon 

daughter concentrations and radon gas concentrations have been 

made in a few of the more highly contaminated locations. The 
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purpose of these measurements was to attempt to obtain a rough 

correlation between daughter and radon concentrations, bearing 

in mind that present epidemiological evidence of adverse effects 

is related more to exposure to daughters rather than radon. 

Radon and daughter concentrations were measured in four contami

nated dwellings of different structural types. Two relatively 

new houses, of frame and brick construction, heated by electricity, 

showed approximately 45% equilibrium between daughters and radon. 

Markedly lower equilibrium figures of between 10% and 20% were 

found in two much older oil-heated homes. It is possible that the 

difference in equilibrium ratios between the two types of structure 

is related to the much lower ventilation rate in the electrically-

heated homes as compared with the homes heated by combustion of 

fossil fuel. 
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