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This report outlines some main research and development activities executed by the Ningyo-
toge Environmental Engineering Center in FY2020.

The Center was working on the development of the nuclear fuel cycle with a focus on its front-
end (i.e., uranium exploration, mining, refining, conversion, and enrichment) until 2001, and is now
dismantling and removing the facilities and equipment used in the past. In addition, based on the concept
of “Uranium and environmental research platform” announced in 2016, we are also working on research
and development for the safe processing and disposal of uranium wastes to steadily keep the
decommissioning.

This research and development can be mainly divided into “Environmental research” and
“Uranium waste engineering research”; the former takes advantage of the characteristics of the natural
environment in Ningyo-toge, and the latter utilizes our facilities and potentials. Some works are also
made on the radiation effect research in terms of health physics and radiobiology as well as safety
development.

Regarding “Environmental research”, this report describes the research technique of faults and
fractures for granite, the behavior of radionuclides in the environment, and the speed-up of numerical
calculation. As for “Uranium waste engineering research”, the separation of the coating film by laser, the
decontamination using acidic electrolyzed water and ultrasonic cleaning, and the gamma-ray-based
assessment of uranium amount are reported. Further, the establishment of the monitoring system at mining
facilities against natural disasters, the measurement and dosimetry of radon progeny, and the biological
effects of radiation are reported. The achievements of those works have been widely presented through

research papers etc.

Keywords: Ningyo-toge, Environmental Research, Uranium Waste Engineering Research,

Environmental Conservation, Safety Countermeasures, Radiation Research
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[1] T.B. Borak. A method for prompt determination of working level using a single measurement of
gross alpha activity. Radiation Protection Dosimetry 19, 97-102 (1987).

[2] A. Sakoda, Y. Ishimori, N. Kanzaki, H Tanaka. Methodology for simple spot measurement of

equilibrium equivalent radon concentration. Radiation Protection Dosimetry 191, 383-390 (2020).
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[1] A. Sakoda, Y. Ishimori, J. Tschiersch. Evaluation of the intake of radon through skin from thermal
water. Journal of Radiation Research 57, 336-342 (2016).

[2] H. Tempfer, W. Hofmann, A. Schober, H. Lettner, A.L. Dinu. Deposition of radon progeny on skin
surfaces and resulting radiation doses in radon therapy. Radiation and Environmental Biophysics 49,
249-259 (2010).

[3] A. Sakoda, Y. Ishimori, N. Kanzaki, H. Tanaka, T. Kataoka, F. Mitsunobu, K. Yamaoka. Dosimetry
of radon progeny deposited on skin in air and thermal water. Journal of Radiation Research 62, 634—
644 (2021).
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F. Mitsunobu, K. Yamaoka. Evaluation of the redox state in mouse organs following radon inhalation.

Journal of Radiation Research 62, 206-2016 (2021).
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