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The purpose of this research was to establish measurement methods of soil-air radon concentration. The measurements
were made based on (1) a continuous measurement using a radon monitor with alpha spectrometry, (2) a continuous
measurement using an ionization chamber, (3) a measurement by intermittent soil-air sampling, and (4) an integrating
measurement using solid state nuclear track detectors. Main findings are summarized as follows.

(A) The continuous measurement using a radon monitor with alpha spectrometry was regarded as a standard method
because of separate measurement of radon and thoron. This method was calibrated in reference air of radon established in
National Institute of Radiological Science (NIRS). Consequently, the calibration factor 1.16 was obtained.

(B) The continuous measurement using an ionization chamber was evaluated with respect to flow rate of soil air. The
measured radon concentration increased with the flow rate. Further experiment made in reference thoron air (NIRS)
confirmed that interference of thoron to radon measurements occurred depending on flow rate and it was negligible under
a flow rate of 0.1 L/min (0.1% relative to thoron concentration).

(C) The intermittent sampling method was evaluated in both reference radon air and soil air. The radon concentration
measured in this method was about 0.05 of the reference value. The same result was obtained in the measurement of soil
air. These confirmed that this method is suitable for the soil-air radon measurement by applying a calibration factor.

(D) In the integrating measurement method, solid state nuclear track detectors were deployed in a plastic tube in the soil.
Radon concentration distributed homogeneously in the tube. In addition, the radon concentration measured by this method
was lower than that by the standard method, but it can be corrected by applying a calibration factor.

(E) The continuous measurement in daytime revealed that the soil-air radon concentration was constant with 10% of
standard deviation relative to average radon concentration at 80 c¢cm in depth of the soil. In addition, the radon
concentration was insensitive to meteorological conditions such as air and soil temperatures, air pressure, wind speed and
soil moisture. These imply that the measurement at 80 cm in depth is suitable for the soil-air radon measurement. These
characteristics were found in the measurements in Fukushima, Ibaraki and Chiba Prefectures.




