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Paper
EXPERIENCES OF POPULATION MONITORING USING WHOLE-BODY
COUNTERS IN RESPONSE TO THE FUKUSHIMA NUCLEAR ACCIDENT

Osanws Kurihaes,' Chunsheng Li” Maria Amtonia Lopez,” Eunjoo Kim,' Kotaeo Tani, Takashi Nakano,'
Chie Takada,* Takuraro Momose, and Makoto Akashi

http://www.jhps.or.jp/report/pdf/report9.1.pdf

Abstract—Whole-body counter measurements of residents of
Fukushima Prefecture have been extensively performed after the
Fukushima Dai-ichi Nuclear Power Plant accident in March
2011. These measurements have demonstrated that the levels of in-
ternal contamination with radioactive cesium (***Cs and *’Cs) in
the residents are very low. This article provides an overview of
and lessons learned from these whole-body counter measurements
with emphasis on the technical problems encountered, and it dis-
cusses the effective use of whole-body counters for assessing the in-
ternal thyroid doses of individuals when direct measurements of
¥ in the thyroid are difficult or impossible to implement for the
total affected population in a short time after a nuclear reactor ac-
cident. The application of this dose reconstruction method requires
determining the intake ratio of 311 to cesium isotopes at appropri-
ate times and considers the short biological half-lives of cesium iso-
topes, in particular for children.

Health Phys. 115(2):259-274; 2018

Key words: accident analysis; dose assessment; dosimetry, inter-
nal; Fukushima Daiichi
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Paper

EARLY INTAKE OF RADIOCESIUM BY RESIDENTS LIVING NEAR
THE TEPCO FUKUSHIMA DAI-ICHI NUCLEAR POWER PLANT AFTER
THE ACCIDENT. PART 1: INTERNAL DOSES BASED ON
WHOLE-BODY MEASUREMENTS BY NIRS

Eunjoo Kim,* Osamu Kurihara,® Naoaki Kunishima,® ‘Takashi Nakano,® Kotaro Tani, ® Misao Hachiya®
Takumaro Momose.F Tetsuo Ishikawa, § Shinji Tokonami.§ Masahiro Hosoda, § and Makoto Akashi®
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CsHFERUNBFRRIE (BRA)

134Cs/Y7CsHRU BB RIM(MA MM, &17F)M

3yAR  1MRE SR 10MRE 15&R BA
134Cs  1.1E-08 7.3E-09 5.2E-09 5.3E-09 6.3E-09 6.6E-09
137Cs  8.8E-09 5.4E-09 3.6E-09 3.7E-09 4.4E-09 4.6E-09
XM{I(SviBq)

134Cs/7Cs NNV H RN MW A(MAMR, £17F)2
37AR 1MR SRE 10MRE 15&R RA
14Cs  6.87E-07 3.52E-08 1.44E-04 2.97E-03 2.29E-02 3.48E-02
| '7Cs  8.88E-07 4.56E-08 1.86E-04 3.83E-03 2.96E-02 4.50E-02
XM{I(Bq/Bq)

[1] International Commission on Radiological Protection; ICRP Database of dose coefficients: workers and members of the public Ver. 3.0.,
http:/iwww.icrp.org/page.asp?id=145

[2] N. Ishigure et al.; MONDAL3: Support system for internal dosimetry, National Institute of Radiological Sciences.
http://www.nirs.go.jp/db/anzendb/RPD/mondal3.php 20
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Table C12. Estimated settlement-averaged absorbed thyroid doses to 1-y-old infants (modified)

Residential area Adulrs 10-year old | T-year old
[ External + inhalation | Ingestion® Total ‘ External + inhalation | Ingestion® Total | External +inhalation [ Ingestion® | Total
7(;1 oup 2 —Fulkushima Prefecture
([:{;n:::’m 0195 m 7817 0-16 15 15-31 02-19 m 33-52
——— Group 3 prefectures i

nbaprefecture | 02-21 2 | 2342 02-33 a3 | 4677 | o340 | 94 | eru |
Gunma Profecture 0214 21 23.35 03-2.2 43 4665 03.26 94 97-12
Ibaraki Prefecture 02-15 21 23-36 03-24 a3 4667 03-29 94 97-12
Miyagi Prefecture 0.1-15 21 22-36 02-2.4 a3 4668 02-30 94 96-12
Tochigl Prefecture 02-30 21 23-51 03-48 a3 4691 04-53 94 9.7-15
wate Prefocture’ 0109 0s 0614 0214 12 1325 0217 26 2.7-42

Absorbed dose to thyroid of 1-y-old infant (mGy)
1st year dose

Evacuation Destination
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