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KI-1 4 BIREAEATIRE (BN © GL KTNG2 7 /v—7 D YCs f =
$i S R At 20 km 25 km 30 km
(km)

TN—"7 Gl G2 p-value® Gl G2 p-value Gl G2 p-value
(prompt)  (late) (prompt)  (late) (prompt)  (late)

TRITHT 48/167* 67/33 ok 35/151 80/49 *x 13/77 102/123 *x
(22.3%)*  (67.0%) (18.8%)  (62.0%) (14.4%)  (45.3%)

MEERT 40/104 39/27 ok 33/87 46/44 *x 20/65 59/66 *x
(27.8%)  (59.1%) (27.5%)  (51.1%) (23.5%)  (47.2%)

KHERT 59/169 19/35 45/124 33/80 40/111 38/93
(25.9%)  (35.2%) (26.6%)  (29.2%) (26.5%)  (29.0%)

& [ E T 56/215 23/44 * 28/111 15/148 25/96 54/163
(20.7%)  (34.3%) (20.1%)  (25.6%) (20.7%)  (24.9%)

4 BiRIR4E  203/655 148/139 ok 141/473 210/321 Hok 98/349 253/445 *ox

& (23.7%)  (51.6%) (23.0%)  (39.5%) (21.9%)  (36.2%)

a 197Cs M /137Cs Kbt
o RN ORLEIE 1Cs S
% p<0.05, ** p<0.01
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Improvement on the early internal dose estimation for residents based on
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Abstract

It is of great importance to obtain reliable dose estimations for residents involved in the Fukushima
Daiichi nuclear power plant (FDNPP) accident in 2011. The present study attempted to improve the
estimation of the early internal dose, in particular the thyroid dose due to intake of radioiodine based on our
previous studies. In this year (2021), we considered remaining issues in the dose estimation, namely, (1) dose
contribution of short-lived radionuclides other than 13!, (2) the accuracy of the dose estimation method using
atmospheric transport and dispersion model (ATDM) simulations, and (3) the interpretation of results from
late whole-body counter (WBC) measurements.

Regarding the first issue, the dose contribution of the short-lived radionuclides was estimated using
the daily inhalation intake of study subjects and a relative radioactivity ratio of these radionuclides calculated
from the core inventory. As a result, the dose contribution was estimated to be about 40% of the thyroid dose
from !*'T assuming the intake on 12 March with a vapor form of iodine and an aerosol form of tellurium.

Regarding the second issue, the intake and the residual thyroid content were calculated based on
time-series '*'T ground-level air concentration maps from ATDM simulations (WSPEEDI-II) for subjects out
of those who underwent screening campaigns for thyroidal exposure following the FDNPP accident and
whose personal behavioral data were available. As a result, the calculated '*'I thyroid contents were generally
consistent as an order with those measured and were improved compared to those calculated using previous
WSPEEDI-II simulations.

Regarding the third issue, we investigated the relation between personal behaviors and the Cs body
contents for study subjects from Namie-town, Futaba-town, Okuma-town and Tomioka-town near the FDNPP.
As a result, for subjects of Namie town and Futaba town, a significant difference was found in the *’Cs
detection rate between two groups divided depending on the distance of the whereabout of each subject to
the FDNPP accident at 15:00 on 12 March. This would suggest the influence of radioactive plumes released
following hydrogen explosion at the Unit 1 building on the same day and would support our previous studies.
On the other hand, the committed effective doses of Futaba town, Okuma town and Tomioka town where
WBC measurements were delayed, tended to be higher than those of Namie town, indicating the possibility

of false-positive in the measurements.
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