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Practical Research on Measuring and Assessing Radiation Doses for

Effective Individual External Dose Management

Wataru Naito
National Institute of Advanced Industrial Science and Technology,

Research Institute of Science for Safety and Sustainability

Key word : Personal exposure dose, D-shuttle, radiation measurement, dose estimation, soil radioactivity
measurement device, compact dosimeter with improved wireless communication

Abstract

In the areas where the evacuation order was lifted and decontamination has been completed after the Fukushima
accident, accurate information on individual external doses is needed to help predicting future individual external
doses of people with different time-activity patterns and examine effective radiation protection countermeasures.
The goals of this project are to establish and verify radiation measurement and assessment methods that support the
examination of effective individual external dose mitigation according to local or individual dose conditions. The
objectives of this project were twofold: (1) the development and verification of a tool for assessing realistic
individual external doses, and (2) the establishment of radiological measurement and analysis techniques to help
radiation dose mitigation for individuals. In fiscal year 2020, using a personal dosimeter (D-shuttle) and GPS logger
along with lifestyle survey, we evaluated the individual external dose levels for those who returned to the former
evacuation areas (approximately 20 local residents) after the evacuation orders were lifted. At the same time, we
measured the ambient dose equivalent (air dose) around their residential areas for some of the participants, and
accumulated data for analyzing the relationship between individual external doses and various ambient dose
equivalents in the areas. As for the development of the individual external dose assessment tool (web-based tool),
the parameter values were improved and categorized, the GUI were updated, and the guidance documents were
prepared. Regarding the soil radioactivity concentration measuring device, we confirmed that the device is capable
of determining the average approximate radioactivity concentration of the target area and that it can be operated
remotely for wide-area measurement by a drone. The directional dosimeters were improved so that the measurement
results could be visually displayed in an easy-to-understand manner. As for the improved compact personal
dosimeters with wireless communication function, a compact radiation dosimeter that does not require battery
replacement for a long period of time and can manage a large number of dosimeters using power-saving wireless

technology was developed.
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Estimates additional individual external dose

tep 1. Estimation method

Choose the Estimation method

® Measured value of individual e Home

Ambient dose rate based on the X " .
Estimates additional individual external dose
On-site measurement value of &

e

Glass badge
Select a defined time-location/activity pattems below as needed
Description Choose the item
[Agriculture/forestry/fishery worker
This method uses the measure |Administrative/managerial worker [Personal dose rate Avg. ambient dose rate Shielding
Professionaltechnical worker [usvm) Conversion coefficient Location details factor
Subjects: [Frome 0% 372772018 ) 0.7 [Wooden structure v] 04
. [Workpiace/school o% 32772018 [ 0.7 Reinforced concrete structure (ove v/ 001
those who have own individual _—
indoors 0% 32772018 o At v 0.7 [Wooden structure v 04
joutdoors o% 32772018 [ 07 [Outdoor v 1
in transi o% 32772018 o 07 [Car, bus, train, etc v 1

Annual time-activity/location fraction
u e-activity/location fractlol Background radiation dose 0,04 uSvh  Reset

oo L]
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