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Fig.1 Examples of (a) a pulse height distribution obtained by a 3”¢x3” Nal(TI) scintillation spectrometer,
(b) an unfolded energy spectrum, and (c) a result of separating scattered gamma rays from mixed radiations.
The residual is considered as radiations due to uncollided gamma rays from Cs. Figs. (a) and (b) are cited

from ref. 1) and Fig. (c) from ref. 5), respectively.
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Fig.2 Relationships between the indoor dose rates due to uncollided Cs radiations (uGy/h) and the outdoor
total dose rates due to Cs (uGy/h) (the left y-axis) or outdoor ambient equivalent dose rates, H*(10) (uSv/h)

(the right y-axis) for 21 wooden houses in litate village.
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Fig.3 Relationships between the floor material and the indoor dose rates due to uncollided Cs radiations
(nGy/h) (the left y-axis) or the ratio of the indoor dose rates due to uncollided Cs radiations to the outdoor

total dose rates due to Cs (the right y-axis) for 21 wooden houses in Iitate village.
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Abstract

The object of this research and study is to practically obtain representative shiclding factors with
representative range for Japanese houses especially in Tohoku area and examine actual status of indoor
deposition, aiming for appropriate evaluation of external doses for residents.

When external doses are estimated by using air doses, indoor air doses are usually obtained by multiplying
outdoor doses with a shielding factor, SF, for plume radiation defined as the ratio of the interior to the
exterior doses. It is very important to use an appropriate SF for an estimation of indoor air doses because
residents spend longer time indoors than outdoors. In the manual of “generic i)rocedures for assessment and
response during a radiological emergency” published by IAEA (IAEA-TECDOC-1162), a representative
shielding factor for one and two story wood-frame house is shown as 0.4 with representative range of 0.2 -0.5.
However, these values are appropriate if indoor deposition is negligible. Fbr 21 wooden houses in litate village,
the indoor and outdoor incident gamma ray unfolded energy spectra were obtained. Estimated dose rates due to
radiocaesium were divided into uncollided and scattered dose rates. Considering that the indoor uncollided dose
rates are attributed to indoor deposition, shielding factors were evaluated. Net shielding factor was estimated
as approximately 0.3 and apparent shielding factors were estimated as 0.39 and 0.54, respectively for the
time without and with snow, resulting in a big difference. This result meant that indoor deposition affects
the value of apparent shielding factors. A weak positive correlation was observed between the indoor dose
rates due to uncollided radiocaesium radiations and the outdoor total dose rates due to radiocaesium or outdoor
ambient equivalent dose rates. It indicates that indoor deposition was caused by dry deposition when the

radioactive plumes spread towards this area.
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Abstract

Even after the severe radioactive deposition occurred in the evening of March 15, 2011, most
inhabitants in litate village remained at home until the end of June. Consequently they received higher
radiation dose than the people within the 20-km zone around the Fukushima-1 NPP who evacuated on
March 12 following the quick instruction by the Japanese government. In order to evaluate radiation dose
delivered to inhabitants in litate village, we tried to reconstruct the radiation situation there during the
initial stage after the Fukushima-1 NPP accident. External radiation exposure from the deposited
radionuclides on the ground was estimated based on the Cs-137 deposition map elaborated from the aerial
survey data released by US NNSA (National Nuclear Security Administration) as well as radionuclides
ratios in soil samples collected by us at the end of March, 2011. A atmospheric transport simulation from
the Fukushima-1 NPP site to Iitate village was also carried out to estimate radionuclides’ concentrations and
inhalation radiation dose after the accident. On the assumption that people continued to stay outside from
the deposition until evacuation on June 30, 2011, average cumulative external effective dose of 12 mSv was

obtained for the entire area of litate village. Regarding the equivalent dose for thyroid due to inhalation of

I-131, an average dose of 24 mSv was estimated for one year old children.
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Abstract

In order to provide the information to evaluate radiation dose delivered to inhabitants in litate
village during the initial stage after the Fukushima-1 NPP accident, a detailed contamination map for
caesium-137 was elaborated using the aerial monitoring data taken by US NNSA (National Nuclear
Security Adnylinistration)\ together with GIS (Geological Information System) technique. In the process
making the detailed map, an interpolation method of Disjunctive Kriging’ was applied to the database
provided from NNSA. The obtained caesium-137 map was compared with the map released from MEXT
that was also based on the aerial radiation survey using helicopters. A god consistency was found between
the maps although different interpolation methods were applied: Disjuncﬁve Kriging by us and IDW
(Inverse Distance Weight) by MEXT. Using the obtained map data, the level of caesium-137 contamination

in Titate village was assigned for every 500-m mesh area in litate village.
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