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Figure 3. Cesium-137 emissions on August 19, 2013 used in the 3)
model (10° Bq s™'). The emission values were derived from :
radioactivity estimated by NRA™' assuming emitted radionuclides
were only '¥Cs and ' Cs. The total emission of '¥'Cs was 7.7 x 10"

Bq.
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Figure 4. Radiocesium concentration in whole dust samples collected
in Minamisoma City (37°38'37" N 140°55'27" E) during October 1,
2012 to March 31, 2014. Dust samples were continuously collected on
quartz fiber filters for ca. 7 days. Concentration shows the sum of '**Cs
and "'Cs (mBq m™") and is decay corrected to the date of sampling.
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Table 1. Comparison of Observed and Modeled '3°Cs Concentrations (mBq m ™) in the Surface Air Averaged for the Period
When the Radiation Burst Incident Was Observed, August 15 to 22, 2013

'¥Cs concentration (mBq m )

site ity 5 distance from FDNPP (km) observed modeled
Haramachi Minamisoma (o] 262 154 S.09 (361)
Tamano Soma [¢) 477 0883 0.203 (4.35)
Kamikawauchi Kawauchi O 218 0.181° 7.48e—5 (2420)

“Geographical location in Figure 5. PSample collected from August 9 to 20, 2013. “Factor of underestimate in parentheses.
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Table 2. Comparison of Monthly '7'Cs Deposition (Bq m?) on August 2013 between Observations Reported by Fukushima
Prefecture’® and Modeled Values Multiplied by a Scale Factor of 3.61

'¥Cs monthly deposition (Bq m™?)

site city » latitude longitude distance from FDNPP (km) observed modeled”
Koriyama Futaba A 37448 141.024 3.0 24000 702 (0.029)
Namie Namie B 37494 140,991 89 420 362 (0.86)
Fukuura Minamisoma C 37535 141.007 12.8 760 570 (0.75)
Baba Minamisoma D 37.599 140.907 2.7 81 112 (14)
Haramachi Minamisoma E 37.640 140973 248 190 116 (0.61)

“Geographical location in Figure 5. “Multiplied by a scale factor of 3.61. Fractional portion to observed value in parentheses.

ZO¥E, BWLLASDORILTIE 86%. M TIL 75%. BHTIL 140%. FHETTIT 61% L.
BEEIZ. >Ial—2a LK —HLTWE (E1).
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2ZEHHERLIE (F&3).

Table 3. Sensitivity of Model Results to Particle Diameter”

modeled”
x distance from the FDNPP control slow ion case fast deposition case
Site (km) observed (Dp = 48 ym) (Dp = 2.5 ym) (Dp = 50 um)
YCs concentration (mBg m ™)
Haramachi (@] 262 184 184 208 699 x 10°°
Tamano Q 47.7 0.883 0735 0.845 221 x 107
"Cs monthly deposition (Bq m ™)
Koriyama A 3.0 24000 702 262 8510
Namue B 89 420 362 177 27
Fukuura C 128 760 570 282 16
Baba D 22.7 81 112 59 0.003
Haramachi E 248 190 116 61 001
“The modeled values were multiplied by a scale factor of 3.61. "Geogmphn:al location in Figure 5. “Multiplied by a scale factor of 3.61.
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Figure 5. Distribution of "Cs concentration (mBq m ') in the
surface air averaged for the period when the radiation burst inadent
was observed: August S to 22, 2013. We considered the emission from
the FDNPP involved in the debris removal operations on August 19
onlv. The black X indicates the FDNPP. The three white marks
indicate dust monitoring sites Haramachi (O), Tamano (¢), and
Kamikawauchi (0), respectively. Black dots indicate soil sampling sites
in the present study. The five characters, A—E, indicate locations of
monthly deposition monitoring operated by Fukushima prefecture.™

EHEED
3% (EK2).
M R—I& 3K
T LI, B
48um &£E X T
Xy,

=7, BEX. SEIOETIVCT
i3, BIFOKESZ 1 DOHMT
HELTWVWSA, BLUEHHT S
Iz, RERKRTFOREDIKR
ETHDVENDDILITENTD
%, 52, EFNERWERE
KMERSE (ER5). MREUIME
HEADEENFET S EMRT
LOMERTHS.

PLEicEDELEREET O

KEMESTOHFHFEOFEOREZE
#£7 134Cs/137Cs D%, HREX
B fE 12RO 728, BT LR
D8 H 19 AZFUHMEE L thDIEE
PoicERBDSNRRN O .
ZIT, BEREBORETEWI
EHMHBALTWSPu&SrD 2D
DEBIZOVWTHIEZRTo72. f&
BE—FREMNS ORMOEM L2
% 240Pu/239Pu DL ZE RO 7275,
BRENRERIIGES NS .

BFEI TN 7BRERMBL. Y
CTINIZEENEZNESHOHE

3. BIENEECHETH S0, REINBRVLNSEF o TEERITER.
R—FBBETHD SrizOVWTRELRZETA. UTORMRIFLNT.



A strong affirmation for the hypothesis of resuspended radioactive dust comes from 0er
analysis. Only three soil samples revealed detectable concentrations of **Sr. Two spots had
very low activity concentrations: site 8-3 with 25 of 1.3 + 0.1 Bq kg™'; site 7—1 with **Sr of
1.9 + 0.2 Bq kg'. One site (1-2) that is located in the center of the simulated plume,
however, exhibited significant *°Sr activity concentrations of 78 + 8 Bq kg™. This is
approximately in the same range as previously reported “gr levels in the suspicious

vegetation sample from Minamisoma from December 2011 (125 Bq kg™')—and only 1 order
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Figure S1. Location of Minamisoma City and the sampling locations in the area.

of magnitude lower than what has been found just outside the FDNPP site in
2011.(7) The Sr/"*’Cs activity ratio in this study was 0.04, which is a very high ratio. The
suspicious Minamisoma vegetation sample from 2011 also had an exceptionally
high ®Sr/"¥'Cs activity ratio of 0.1. As nuclear weapons fallout has a relatively high **Sr
component compared with a nuclear accident, pre-Fukushima background of radionuclides

in soil had a %Sr/'*’Cs ratio of up to 1.1, albeit at much lower overall activity levels.(32)
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11 37.61404 140.96318 05 106010 3260:30 0.324:0005  ND 433
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