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Table 3 Examples of relative activities normalized by '#Te (March 15-17, 2011) and '3Cs (April 8, 2011)

Date Time  Expressway 192 Te = BN X 1MCs  twCs  137Cs
March 15, 2011 16 : 11 Tohoku 100 128 ND 5 7 —
March 15, 2011 15 : 25 Ban-etsu 100 10 85 1020 18 s
March 15, 2011 15 : 5 B: 100 109 77 384 27 5
March 15, 201 16 : 2! Ban-etsu 100 107 o8 ND 23 5
March 15, 2011 17 : 38 3 100 127 396 ND 23 7 —
March 18, 2011 20 : 41 Tohok 100 95 82 232 16 5
March 186, : 12 : 38 Tohoku 100 98 19 ND 18 8 -
March 16, 2011 13: 15 Tohoku 28 ~ND 20 6 —
March 16, 2011 14 : 04 Tohoku 1 99 3o ND 25 5
| March 16, 2011 18 6 Tohoku 100 101 69 16 14 3
| March 17, 2011 11: 28 Tohoku 100 78 5 ND 12 1 —
March 17, 2011 12 : 01 Tohoku 100 82 19 ND 20 6 -
‘ March 17, 2011 12 : 30 Tohoku 100 86 48 ND 23 s
| March 17, 2011 13: 21 Tohoku 100 81 29 ND 23 7
waki—Yotsukura IC March 17, 2011 6: 03 Job: ND 307 ND 23 ND —
ki—chuo IC | . = —  2°°7 - — — - —
ST April 8, 2011 8: 56 Joban ND ND 32 ND 2 ND 100
rotd B | April 8, 2011 11 : 48 Tohoku ND ND 16 ND 101 5 100
-3 | April 8, 2011 13 : 13 Tohoku ND ND 5 ND 103 8 100
R April 8, 2011 14 : 33 Tohoku ND ND 33 ND 101 100
" ND : Not detected.
108 : . T T 5
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oy

JPROCEEDINGS.
#

B e The 15t NIRS Symposmm on :
. Reconstruction of Early Internal Dese

& g tﬁe TEPC Fukushima Daiichi N“clearPoWel' Station Accideng | v,;:.Clknibaa-Japa_n‘j-,ZQIZ ' Table 2 Number of subjects with significant detection of radionuclides
| % 5 AR YRS RS LT VR SIS S No. of detection 131y 132y 1321e 1340g 1370g
Group 1 (n=10) 3 2 3 2 3
| Lessons Learned from Early Direct Measurements at Fukushima Medical Group 2 (n=22) 0 0 [} 0 [

University after the Fukushima Nuclear Power Station Accident

Makoto MIYAZAKI, Takashi OHBA, Akira OHTSURU

Departinent of Radiation Health Manag Fukushima Medical University, Table 3 Whole-body content of three subjects with significant detection
1 Hikarigaoka, Fukushima, FUKUSHIMA, 960-1295, Japan \Sshiect (date of measurement) [EI [ [EEZo [N 37cg
A (Mar 17) 7070 2690 4200 ND 1180
Abstract B (Mar 18) 8110 4110 5190 1040 1340
C (Mar 22) 3970 ND 1740 1390 1590
The Fukushimj Daiichi Nuclear Power Station (FDNPS) accident resulted in a month-long Unit: Bq per body; ND: not detected
discharge of radioactivg materials into the environment. These radioactive materials were detected at
Fukushima Medical University (FMU), which is 57 km northwest of the FDNPS. Significant levels of
six nuclides (i.e., '1, V?Te, 1321, 133Xe, 134Cs, and |37Cs) were detected by a whole body counter
(WBC) on March 15, 20§1 when the ambient dose rate was suddenly elevated for the first time. This e ; . ¥ 4
WBC has a dual detectdr system consisting of two Nal(Tl) detectors and two Ge detectors. We Table 4 Comparison of -ement data between two hos::uals (U:-zl‘r. Bq per:imdy)
conducted periodical meajurements of 32 humans and the background using the WBC. Because the Subject C (date of measurement) 1y 1%y *Te Cs Cs
three nuclides '*'I, '**Cs ahd '*’Cs were still detected in the background by the WBC a few months FMU Hospital (Mar 22) 3970 ND 1740 1390 1590
after the accident, accurate WBC measurements were difficult. Here we describe the limitations of our Other hospital (Apr 2) 346 ND ND 64.8 64.8
measurements conducted in the early stage of the FDNPS accident. Unit: Bq per body; ND: not detected

Figure 2 displays thd time trend of the activity for the above six radionuclides from March 15,
2011 to April 5, 2011. The activity was calculated using a counting efficiency for a Whole«\?ody
configuration, and thus it is \inappropriate to directly compare the activity among the radionuclides.

Table 5 Predicted intake amounts of Bly BCs and "7 Cs
based on an acute intake scenario on March 15 via inhalation

A l!ll IJQ(:s ll"cs
However, Figure 2 provides {nformation about the behavior of radioactive materials transported by O 57000 2600 5300
plumes from the FDNPS site. \Elevated levels of the activity were found on March 15-16 and March Other University 16000 240 230

20-21. Unit: Bq per body
—

l T
" 5. Lessons learned ~—

Our whole-body measurements posed a problem in that it was difficult to perform appropriate
internal dose estimates under the high background radiation levels caused by a large-scale nuclear
disaster, even though the whole-body facility is located far from the site of the disaster. It is also
difficult to control surface contamination with radionuclides inside the facility. Based on this
experience, we contend that the WBC should have been placed in a building that has adequate
shielding and the ability to shut down the air ventilation from outside. Frequent surface contamination
surveys of the people entering and exiting the building were also crucial in the response to this disaster.

Figure 2. Time trend of activity for various radionuclides
identified by HPGe detectors of the WBC
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*1 Trace of peak was discovered in gamma ray spectrum.
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Table 1 Decay-corrected activity (as of March 2011) of 135 and "YCs in radioactive particles 1-7
separated from soil collected at R-area located at the arca northwest of the FDNPP
Particle 1 Particle 2 Particle 3 Particle 4 Particle 5 Particle 6  Particle 7
™Mes (Bq) 101£0.47 4202047  350+0.2 30.2+0.2 428%1.7 66.6%2.7 85.8% 1.4
¢y (Bq) 109 +0.03 45.1 £0.08 $8.7+0.1 33.3+0.1 463%1.9 71.8+29 38.8+1.6
MCs/'VCs 0.93 0.93 0.90 0.91 0.92 0.93 0.92

Table 2 Comparison of 21 elements detected by SR-4U-XRF in radioactive particles emitted from the FDNPP
reactor 1 and Cs-balls emitted from the FDNPP reactor 2 (O, detected in common; &, detected

from some particles; X , not detected)
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Fig. 1 Locations of monitoring stations A—G in the greater Kanto Region and radicactive particles isolated in this study. Coordinates an
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