
Radon and Radon Daughter Measurements and Methods Utilized by 
EPA's Eastern Environmental Radiation Facility 

Charles R. Phillips 

Eastern Environmental Radiation Facility 
P. 0. Box 3009, Montgomery, AL 36109 

The Eastern Environmental Radiation Facility (EERF), Office of Radiation 
Programs, has the responsibility for conducting the Environmental Protection 
Agency's study of the radiological impact of the phosphate industry. 

In the conduct of this study, we have developed few original or unique 
measurement techniques. We have chosen instead to employ, with minor modifi
cations, methods and equipment either previously reported in the literature 
and/or those currently in use at the EERF. 

Instantaneous Working Level (Radon Daughter) Measurement Methods 

We have made numerous measurements in structures constructed on land 
reclaimed from phosphate mining. The working levels in these structures range 
from .001 to .9 WL. 

Sampling is performed by drawing air through a 0.8 micrometer pore size, 
25 mm diameter filter at a flow rate of 10-15 liters/minute for from 5 to 20 
minutes, depending on the daughter levels anticipated. 

The detection system consists of a ruggedized silicon surface barrier 
detector (450 mm^ - 100 micrometer depletion) connected through an appropriate 
pre-amplifier - amplifier to a 1024-channel multichannel analyzer. 

We have primarily relied on a slightly modified version of the spectros
copy method reported by Martz, et. al. (1) for determining the working level/ 
radon daughter values in the air sampled and counted as above. We have 
usually counted the filter as soon as practical, nominally 2 to 3 minutes, 
and at 30 minutes following sampling. 

The integrated spectroscopic method reported by Jonassen and Hayes (2) 
has also been used to determine working level - radon daughter levels. We 
have found this method to have no advantage over the previously referenced 
spectroscopic method and somewhat less flexible for field work situations. 

The data from the count at 30 minutes following sampling in method (1) 
is utilized according to the method of Harley and Pasternack (3) to estimate 
working levels. These working level estimates are available immediately to 
make decisions regarding further sampling, etc. without having to await com
puter analysis of the data as required in the two previously described 
spectroscopy methods. 

We have also made measurements in structures with the Instant Working 
Level Meter (IWLM) developed by Groer, et. al. (4) at Argonne National 
Laboratory. We found this instrument to be very beneficial in making 
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measurements when it was necessary to have values instantaneously and within 
short time intervals, such as in ventilation experiments. 

Data is presented comparing the above three determination methods. These 
measurements were performed in one house constructed on reclaimed phosphate 
mined land during experiments to determine the effect on working levels of 
various degrees of ventilation. The data presented were chosen such that the 
radon daughter levels were relatively constant during the longer sampling time 
required for the spectroscopic method. 

Statistical analyses performed on the data from the three methods calcu
lating working levels indicate there is no statistically distinguishable 
difference (95% confidence level) between the spectroscopy and Harley -
Pasternack methods. However, this is a discernible difference in those two 
and the IWLM (95%confidence). Possible explanations for these findings are 
discussed. 

Other Methods 

Integrating working level methods utilized include the Integrating Radon 
Progeny Air Sampler (5) and Track Etch films (6). 
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