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BIODOSIMETRY OF RESTORATION WORKERS FOR THE TOKYO
ELECTRIC POWER COMPANY (TEPCO) FUKUSHIMA DAIICHI NUCLEAR
POWER STATION ACCIDENT

Yumiko Suto,* Momoki Hirai,* Miho Akiyama,* Gen Kobashi,i Masanari Itokawa,}
Makoto Akashi,§ and Nobuyuki Sugiura**

Abstract—The biological dose of nuclear workers engaged in
emergency response tasks at Tokyo Electric leel C ompany
(TEPCO) Fukushima Daiichi Nuclear Power S
mated in the present study. As the national
diation emergency medical preparedness in Japan, the National
Institute of Radiological Sciences (NIRS) received all individ-
uals who were suspected of being overexposed to acute radia-
tion. In the course of health examinati al NIRS, biological
dosimetry was performed by the dicentric chromosome assay
(DCA). Twelve individuals were examined 21 March—
1 July 2011, The results indicated that the estimated exposure
doses for all individuals were lower than 300 mGy, with the
mean value of about 1001 mGy. These results by DCA were in
accordance with those obtained by physical dosimetry based on
personal dosimeter recording assessment. The resulls corrobo-
rate the fact that no acute radiation syndrome was observed
among the workers examined.
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Operational Topic

Daiichi (1F) Nuclear Power Station (NPS). The NPS was
seriously damaged, resulting in radioactive materials be-
ing released into the environment. The main event with
the release of radioactive materials (**'1, '*7Cs, and '*Cs,
~10" Bq in total) (Government of Japan 2011) into the
atmosphere occurred during 12-15 March. On 12 April
2011, the Nuclear and Industrial Safety Agency (NISA)
decided to raise the crisis level of the 1F NPS nuclear
accident from the initial Level 5 to Level 7 (International
Nuclear Event Scale: INES) based on the “People and
Environment™ criteria. Full information on the accident
can be obtained from reports by the Japanese government
(June 2011) (Government of Japan 2011) and TEPCO
(June 2012) (TEPCO 2012a). Reportedly, a total of 3,754
workers, comprising the operational staff and emergency
response personnel of TEPCO and its cooperative com-
panies, were engaged in the restoration of the NPS at the
IF site from 11-31 March 2011. The evaluation of the
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=
ﬁ Eﬁ Y = (0.00015 + 0.00017) + (0.0302 + 0.0044) x D

+(0.0588 + 0.0028) x D?
[Suto et al., Health Physics, 2013] Y: ZE)[RIKSEE, D: #RE (Gy)

Table 2. Dose-response curve data for the dicentric chromosome
assay (DCA).

Dose (Gy) No. of cells Dicentric equivalent counts®  Yield  ¥/m®

BRIFLEE

0 5,000 1 0.0002 1

0.1 5,003 11 0.0022 1.180
0.25 2,606 30 0.0115 0.989
0.5 2,107 68 0.0323 0.968
0.75 1,674 101 0.0603 0.980
1 1,112 102 0.0917 0.968
1.5 720 129 0.1792 0.993 I |
2 415 128 03084 0.897
3 277 162 05848 0.776
4 117 122 1.0427 0.866
5 245 394 1.6082 0.816

*The number of centromeres minus one in a multi-centric chromosome equals
dicentric equivalent count.

Variance to mean ratio. The p values of goodness of fit test for the
Poisson distribution at every dose point where p > 0.05, except for 0.1-Gy
dose point (p < 0.05) at which one cell possessing two dicentrics was un-
expectedly observed.
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Table 3. Results of biclogical desimetry of resteration workers for the Fukushima Daiichi Nuclear Power Station accident
examined by the dicentric chromosome assay (DCA) and records of physical dosimetry detected with alarm personal

dosimeters (APDs).

APD record MNo. of Dicentric equivalent DIC per Dose estimated ~ 95% LCL®  95% UCL®
1 (mSv)* metaphases scored counts (DIC)" metaphase by DCA (mGy) (mGy) (mGy)
Fu-3 174 1,003 7 0.00698 170 77 208
Fu-4 L&D 1,000 7 0.00700 171 77 209
Fu-3 173 1,000 5 0.00500 124 45 233
Fu-6 BT 1,036 1 0.00097 26 1] 137
Fu-7 38 1,005 4 0.00398 103 29 230
Fu-% 102 1,013 4 0.00395 103 29 229
Fu-9 unknown 1,035 6 0.00580 146 34 27
Fu-10 17 1,037 3 0.00289 79 14 195
Fu-11 4 1,042 1 0.00096 26 1] 136
Fu-12 unknowrn 1,004 2 0.00199 55 3 174

“Detailed data and information of the alarm personal dosimeter (APD) record of each worker will be published elsewhere.
*The number of centromeres minus one in 2 multi-centric chromosome equals dicentric equivalent count.
‘Lower confidence limit.

“Upper confidence limit.
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The linear regression was obtained: L
[physical dose (mSv)] = [biological dose (mGy)] x 1.032 - 7.067 (p < 0.05) NIRS
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