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Abstract

Temporal Variation of Specific Radionuclide (1!*"Ag, 3'T)
Concentrations in Certain Marine Organisms off the coast of Miyagi,

Japan

Yoichi Ishikawa!, Tomitaka Takamure!, Noriko Hatakeyama!, Yasufumi Arai’
and Masato Takahashi'
"Miyagi Prefecture Environmental Radiation Monitoring Center
*Miyagi Prefecture Nuclear Safety Division

HmA o (H.L. =0.68 year) was detected in Crassostrea gigas (Magaki), a kind of bivalve, off the coast of
Miyagi, northeast Japan, for three periods since 1980s. Each detection period and temporal variation of
concentration suggested that the sources were the 26th Chinese Nuclear Test in 1980, the Chernobyl
Nuclear Accident in 1986 and the Fukushima Dai-ichi Nuclear Power Plant (FDNPP) Accident in 2011,
respectively. The ecological half-lives of !'"""Ag in Magaki were in the range of 0.35-0.56 years, and the
mean residence times in seawater due to the physical processes of diffusion and advection were calculated
to be the range of 0.7-3.2 years by the physical half-life correction. Meanwhile, low concentrations of '3'T
(H.L.=8.0 d) have been continuously detected in Eisenia bicyclis (Arame), a kind of brown algae, mainly in
the site far from the Onagawa Nuclear Power Station (ONPS), after starting enhanced monitoring for '*'T in
2006. The concentration ranged from about 0.07 to 0.5 Bg/kg (fresh), except for a relatively high concentration,
about 1.3 Bqg/kg (fresh), observed a little while after the FDNPP Accident. The ONPS, nearest nuclear
power station to the sampling site, has not been in operation and not released *'T since 11 March 2011.
Consequently, the outlier would be caused by the FDNPP Accident in consideration of the detected date
and concentration. There was not observed the large change in the concentration of '3'I almost continuously
detected before and after the FDNPP accident. That indicated that the source for *'T was not the ONPS. One of
candidate sources would be medical use of '3'I, as reported in previous research. The amount used for medical
purpose in Japan during 2006-2016 was reported to be about 11-15 TBq annually and the high concentrations of
BIT were detected in sewage sludge. Therefore, 13'1 excreted by treated patients might be transported to the
coastal area through the sewage line and river, and finally concentrated in Arame with a high concentration
factor for iodine (about 10,000).
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