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Abstract

The senior author Chiba measured the air radiation dose (radiation intensity at 1m
height) of the central part of Koriyama City in August, 2013. The recorded air dose was
from 0.17 to 4.18 » Sv/h with an average value of 0.54 1 Sv/h. Several high radiation
sites were accompanied with patches of dark dirt that recorded 114Bg/cm?2 (CoMo0170,
137Cg) at maximum. In addition high radiation was also recorded from the rolling
strawof street trees along Sakura Street.

The senior author measured the air radiation dose at Mt. Takashiba-yama twice in
2013. The air dose ranged from 0.12 to 0.97 z Sv/h with an average of 0.26 z Sv/h on
May 18tk, 2013, and from 0.11 to 0.71 z Sv/h with an average of 0.21 z Sv/h on October
19th, 2013. High radiation sites, like those in the central part of Koriyama City, were
accompanied with radioactive dark dirt hat rose like the thick board on slope and
hollow in the mountain.

Many patches of dark dirt, appeared in 2011 as the result of Fukushima Daiichi
Nuclear Plant accident, remain still in Inawashiro Town(18Bg/cm?), Hirata
Village(7.6Bg/cm?2), Kawamata Town (68Bg/cm?) and Iitate Village(251Bqg/cm?2).

This report compares the radiation intensities measured in 2011 and 2013.

Koy Words : 885 —R7 BB ; IHEFH ;| HWHRAHE ; BRXBHHNERL ; 8L
Key Words : Fukushima Daiichi nuclear power plant; nuclear plant accident ; radiation
dosage map ; shield-shaped soil ; Koriyama
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Fig.1 The contamination of the radiation material Fukushima Daiichi accident
Hayakawa (2013) is used.

189



EHEAFINERR BT ERESE, XXV,2014.03

' The radiation dosage map of the ground, °
3 at Watari in Fukushima City

b Survey period @ 2011.06.29~07.24 =GN
f Measuring instrument : Rad-Monitor GM1-<" 3
Measurement radiation : 7 ray G

Measurement position : 1cm above ground
- Measurement person : Shigeki Chiba

Introductory notes
; cps Conversion to Ba/cn?
F ®1000SR <2000  456= R <912
b Y 500SR <1000 228<R <456
@ 250=R<500 114=R<228
F @ 125SR<250 51SR<I114
H 63<R<I2% 29< R <57
" A 31=SR<63 14 R <29

F 3% As for Conversion of cps to Bg/cm2, I,
by the equation of Toronto University. y
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Fig.2 The radiation dosage map of the ground at Watari in Fukushima City
The 1/25,000 scale maps of the Geospatial Information Authority of Japan (GSI) is
used.
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I RERBROL—EHEN 22— b7y Z70v0ET] —
Fig. 3 The high radioactive contamination soil at “New Track Iitate” in Iitate
Village, Fukushima Prefecture
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The air radiation dosage map on the ground,
at the central part of Kohriyama City
in Fukuishima Prefecture

Survey period : 2013.08.12-13-14-22-25 Measuring instrument : TCS-172B

Measurement radiation: 7rray Measurement position: 1m above ground
Measurement person Shlgekl Chiba
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Fig. 4 The air radiation dosage map on the ground, at the central part of Kohriyam
The internet map by Zenrin was used.
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2013.08.13 EUHEEITH s
THIMEEE (MLE1m) 4.08uSv/h(TCS-172B)
REWSTEE (X 1om) 114Bg/cm? (CoMo170) 250cps (Rad Monitor GM1)

WOE ®WMHEHEHBRLE—FEHZITHEH—
Fig.5 The high radioactive contamination soil at Chohja 3 in Kohriyama City(5).

BeX mBHRL@EQ—BET— BTH BRTCHEROIWETAZ7

Fig.6 The high radioactive contami- NMMe)—HIB1ITA—
nation so0il at Midori-machi in Fig.7 The asphalt which was
Kohriyama City(n). removed for decontamination(x) at

Asahi 1 in Kohriyama City(x).
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Fig.9 The high radioactive contamination soil at Kuwano 1 in Kohriyama City().
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The radiation dosage map on the surface
of the street trees, at the central part
of Kohriyama City in Fukuishima Prefecture

Survey period : 2013.08.25 Measuring instrument : Rad-Monitor GM1

Measurement radiation: yray Measurement unit : cps
The conversion of the measurement unit : Bg/cm2=cps X 0. 456 (by Tronto Univ.)
Measurement person : Shigeki Chlba

fmmeman

‘\ y : EHEBEBLEG
= e | = Sakura street

# E150¢m] 10 1 E150cm
WE00em| 10 (1211520 | 15| 15|35 | 15| 1225|3522 (23123 | 28 |3 L 100cm
WES0cm| 3[10[ 6| 6] 6] 5] 5] 5| 4] 4] 5] 5| 3| 4] 8L 50em
WE Ocm{20(15(15(20(20| 5125 7112)15)120]18)25]28|30 (4L 10cm
BG 3 2 BG |
Wrapped in straw matting

FHI0M BUFF LRI 2R EORNBRESAR
Brilvofrd—xy VR ZzBEHLE.

Fig.10 The radiation dosage map on the surface of the street trees, at the central

The internet map by Zenrin was used.
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HOLZATHEBERE Y. 2L 2iE, RO )DHE
P T, DOEZATTLY 60cps * 60cps THH L, MDA WE Z BTk 8cps + 6eps
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Wk 86(+1) s, BIEME R #+ 0.12~0.50(0.97) » Sv/h TH 5. WEIE, 0.10=R<0.15(x Sv/h)
A1 4,0.155R<0.20(x Sv/h) %% 24 /5, 0.20=R<0.25(x Sv/h)7% 26 /&, 0.255R<0.30( 1
Sv/h)A 13 &, 0.30=R<0.35(x Sv/h)# 14 /X, 0.40=R<0.45(u Sv/h)As 6 &, 0.560=R
<0.60(x Sv/h)A 1 &, (0.90=R<1.00(z Sv/h) R 1A)TH5. ZHBEHEREGME 1 m)
DEHIZ0.26uSvh TH B, FELLABE, M 0.12~0.40 2 Sv/h ¢, ZH(LHE(HE)

The air radiation dosage map on the ground and the shield-
shaped soil, at Mt.Takashiba-yama in Fukuishima Prefecture

Survey period : 2013.05.18(23), 2013.10.19 Measuring instrument : TCS-172B

Measurement radiation: rray  Measurement position: 1m above ground
Measurement person : Shigeki Chiba
[ .
2013.05. 18 2013.10. 19
No. 1--2013. 05. 23 i FhiE
| I ) @@

Regends (uSv/h)
9 0.90=R<1.00
89 0.80=R<0.90
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0.50=R<0.60

@ 7 j
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0.10=R<0.15
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e shield-shaped soil
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12 RRILOEFBENBRESMRE L ERERARL
EtuhEpED 1/2.6 5 WEBREER L.
Fig.12 The air radiation dosage map on the ground and the shield- shaped soil, at
Mt.Takashiba-yama in Fukuishima Prefecture
The 1/25,000 scale maps of the Geospatial Information Authority of Japan (GSI)
is used.
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i% 0.16~0.50(0.97) . Sv/h TH 5.

10B 19HX, 6 H18HBELERUA—FCHEEZIT-o-. ZEHBENBKEME1 O
PEAIX 68 &, HIEHER X 0.11~0.71x Svh TH 5. ARIX, 0.10=R<0.15(x Sv/h)
256 11,0.15=R<0.20{x Sv/h)#% 26 1, 0.20=R<0.25(z Sv/h)#% 18 1, 0.25=R<0.30(
Sv/h)2s 7 &, 0.830=R<0.35(u Sv/h)28 7 &, 0.40=R<0.45(p Sv/h)A 1 4, 0.50=R<
0.60(z Sv/h)# 1 /&, 0.60=R<0.70(yu Sv/h)# 1 &, 0.70=R<0.80(u Sv)B 1 HTH 5.
AR REGME 1 m)DEHEIZ 0214 Svh ThHD. #LLRB L, #HiEiZ0.11~0.214
Sv/h ¢, ZRUE(HE)IZ 0.14~0.712Svh TH 5.

HE»D, GELOBFA— FTHE, ZHANREG@ME 1 m)iE, FHETHBZE, 5
HA18H L 10H 19A®D5 »y HMIZH 20%ETLTWa., B LBILUE(RE) % L&KT S
E, MBIV BRILE(HE)OFBEHV.

s 2013.05.18 (No. 1D #05. 23) 2013.10. 19 & & (201305 18FESHE

BRERE| THHBSEE (ESIm) | EEIOKRIHERE | ZHHRSMBE (BFS1m) | REIcnOBHEE | F£ 201307 \WMNEHBERERE)
No. 1 0.97 1 Sv/h 7.70 1 Sv/h 0.71uSv/h 7.45 41 Sv/h| 32Bq/cn’

No. 1.5 = - 0,42y Sv/h 3.35uSv/h| 25Bq/cn’
No. 2 0.39 4 Sv/h 2.60 1 Sv/h 0.24 1 Sv/h 2.01 ¢ Sv/h| 10Bq/cm? | 10. 19ISIZEE A AR C 2o TV
No. 3 0.50 1t Sv/h 8.07uSv/h 0.55¢Sv/h 7.02 1 Sv/h| 23Bg/cn’ | "**Cs-129000Bq/ke. '*'Cs-318000Ba,/ ke
No. 4 0.47 1 Sv/h 3.35u8v/h = = =
No.5 0.371Sv/h 1.6 8v/h — — — '3405-403000Ba/kg, '¥'Cs-996000Ba/ke
BIEHESES . TCS-172B, CoMol70

FB1R BRUCFETSHIREBERLOBARE
Tab.1 The radiation dosage on the shield-shaped soil at Mt.Takashiba-yama.

MRS MR L No. 3

v 2013.05.18

- TR E #hEIm 0.50uSv/h TCS-172B
FEMEHEE lcm 8.07uSv/h TCS-172B

201378108, MNEBERIZ K HBIE
129000Bqg/kg ("*4Cs) , 318000Ba/kg (*'Cs)

: 2013.10.19
;  ZRAMAHERE dEim 0.53uSv/h TCS-1728

REMETRE  Tom 7.021Sv/h TCS-172B
REMSRE Tom 23Bg/cm? CoMo170

2013.10. 19

# 13 ERERHR L —RRICTFET IRV EEROL—
Fig. 13 The shield- shaped soil—The soil of high radiation that exists in a forest—
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B.EFL—FOBBHRRL

TEBENREG E 1 m)BEHNCBEWE T, AREBTLEANREOKICHEVLEER
EHEEL . TE, 2013)8Ho7. 50 18 B, THREKRNBL % 4 SELEL. £
BHOBWHEICESZ D1 No.2~5 & L. 5 23 Bicid 1 A#E L No.1 & L1,

10 A 19 A, #FHi/e THEREKEHRL 2#%#E L=, Nol & No.2 ODFTH-7=DT
No.l5 & L7, ZOHERTE - HEREHEHNHL] X No.1-1.5-2-3D 4T, Nod-
50 THEREBEAEBRLE] Tobol{oTnk. No.2 R#ENNREbh TV,

he THEREAERL CoWTRERT 2. 2 THERILE(IB) DR Y IcFEETS.
INHRBRLUEROSMEGO~80ENZHY, EREEHORITMLEL, THA~EHROD
BBV ZL-THHLTNSE., BILRZIIWLOKBERBEZETTS.

MBERERNEL] ORFANR 1M, No3 220 THRBTI0EE 13 X). &2 THOEMH
BB R E 1 m)id 0.50 n Sv/h, THR & BHER L RE(1 cm) DS BRE LR KT 8.07
pSvh ThHad. MEZ, BILEOYE Y 02/ EmOG0~80E)Nch Y, BRILBEEEMIOLR S
#100em ZE R E LT, THANERICIENS. RELSLEOTRITERESR) T, AR
FOERTH 10ecm Y EBR-TWa. BEHEE, AKEFAH 35cm X KMl 57 @% 60cm TH
5, HREERMVWERASIEAT, B 3~10ecm PAFROBHNH D, BEICIE, 7T
ANROBECEE LEZRBICMMBH S, B, REM 1~2mm 3EL, TOWN
WA NERAES KL LY. BoLiIMoLBECOR ST, TEREBRNERL] 0F
BB NICEV. REREL, NHBERKOH|E T 134Cs: 13 T Ba/kg- 137Cs: 32 77 Ba/kg
T 5(2013.05.18 TEEHERE, 2013.07.10 /M H#H = KHIE2).

IZFRICB T 2 BERDEOZESH) AL TR, H<IENEE»Q971), BAETIIHE
(2012), BR(2013)8¥H 5. LiL, EEBREBALEHAAOEVERBRERET 5 LI
LTOERBLERWY. LAaER-T, BELUICARGNS HBREHKSARLT) ORKEIED (E
HirbDELtBbh 3.

Eo TEReEHARL 2amMi238 0 CHRERREHT O, BHERCRbILA
W, LL, OBE#RHEFPRBECLI YV EREZE-THEATY ZOoFCERLE, OH
R > THNEDEBRELE, @ O+tQOHES, OLEhNLEZ TS,

BB, BEHERLE Nods-5- QoEEROFRE L LT, TE@MIIDDRy MAKAS 2013
FETATHDEZ D, AL LITERERZAREENRET LS.

CB&LV—}

5H 230, ZRKAKREGE E1m)ZHH L. ZRBARET 0.14~0.672 Sv/h T,
LWz AHEREMESEL @ 0.2, Sv/h), PEITFE S G 0.5, Sv/h), WWEFMFLTHS
BT LAEM® 0.3 Sv/h). 22, P CERMBERNRERE LI tnd, HREERR L
ERLEBR O biahot. . ZEBNBREME 1 m)ORIGE(HE) L HE L DL
BT, MEOFRELo. Thi3EFAL—FERFOHERETHo .

D.EFEL—T - BE&N— FOLER

LEBHBREME 1 m)EWA— e bFHETRELSRoTWSD., Fir, HHEENEREG
Elm)oBRLE(HE) EHFEOLEBETIE, BHEA— FCRBRLUE(HE)O AR, B2
M= FTCRHEOFBEI-T. SHEEBBRERIIEFA— FOBILE(EE) ORIZE
b,
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el

2013.07.06 ¥EEX (EEETEE KRR
R E (B & 1m) 1.134Sv/h TCS-1728  #h3% 1cmikhH@® 3. 8Ba/cm?(3. 875Ba/n2) CoMol70
H14HE mBHBRL—HEERET—

Fig.14 The high radioactive contamination soil at Inawashiro-Town

4 BERASHOBBHRRLT

013FILRMBRANATHABLEAEBLO—REZRRT 5.

ARER

HBERIME, EEFE—FRBHro#H 85km OoEMICAHE L, HERBEICLSHERIZ, B
BRATE, 22Vl THIE1R). EHEANREGM L1 mIE, FEOTEEGEH
fR)Cix, 20114 7 A2 0.2 Sv/h, 20144 2 HiZ 0.05.8vh Th 5. £/, REER
H&D 20114 7 ik, BEENRLEBELELAEGEIZH, 2013).

20134 7T A CHEREORLEMERA LIS, BHREBRLEBEELEZGE 14 X). %
FIiESRIBHRARBGHETHS. ERENRE@E L1 m)iIRKX 1.13u8vh TH 5.

2013.08. 14 FEA |BFEL/INER
TR AHEE (B&1m) 0 20 uSv/h TCS-172B

RME 1 cmDEET#R=E 7. 6Ba/cm? CoMo170
=M 1 omDRETERE 15cps Rad Monitor GM1 6.8Bg/cm? (O Y P RKEDEHRR)

BI5 N mEREHREI—FEHA—
Fig.15 The soil which radiates a high radiation—Hirata village—
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EEERLIBREANOEEOLY, T 10m2BE, RECTEEIZRARROARAND
DEREZTWVWSD, £H 1lcem OHBFAREITIHKX 3.8Bg/cm2(CoMol70)TH H. Z DfEI,
2011 7 AIc TEEGEE R & - 72 H B # 1:(40cps, Rad Monitor GM1, = 18Bg/cm?)
LEETARE, 815 OBEBRETHB.

B.E H#

EHEANE, FMRBLUHEPRL D POHIZMEL, BEFE—RE»LH 45km KM ET S
(BE1HE). BARDEICLHERE, BROEZELWEBRTEY - &EY Tk, XM
i, EEBENBREME 1 m)E, TEOHE T, 201148 AL 0.3uSvhBET
HY(THEIZH, 2013), 2014 F 2 AIX01u SV EBETHS. LIL, ZOHIKTHE
BEBREBFEETL(FEIEH, 2013). F 15 Kik, 2013 4 8 HIZAEHF L L/ EH
DORG U FLHoTEEBRNBRLETHE. BFMLRDILE-BT, ~RLTEOEEND
5. BERERLR, EEANZ2Mm? C, ARENELEGA, RELRABFROARRHY,
FiIcHPWH Y 720 —RoOMMBH 5. ZOHEE, 2011 £ - 2012 FICBBHER L
BEMICTFELEEGEAIR LOoRBEELT 5. ZRAFREGME 1 MR K 0.204
Sv/h, FE 1cm ORFHBEITEKX 7.6Bg/cm2(CoMol70) ThH 5. BB, BI5HOEDE
EiZ, BOBECHMMNARCRIDZIBERD(AVELHM, B0EanMNTtHy, BY
EFEOYORZFEHETHB). Ay—NAO1HEMET, MMMERBHBL-LT, ZEELHK
EFRTWEEX =W,

& ;\.,'}g
bt
s

2013.04. 2

EHBSFE (ES1m)  4.68uSv/h TCS-172B

iz 1 cmistsR=E  150cps Rad Monitor GMI iz
68Ba/cm? (687ABg/m?) (A2 FRFEDEHET)

H1e W mBERL—)IREUAR—

Fig.156 The high radioactive contamination soil at Yamakiya,
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JIMRETIUARE M, MBI R L) PLIIMNEL, EEE —FEH, O 40km {247
BET2E1RK). HROFLVWERENOREICAESTS. 5 16 KiX, 20134 4 H 29 8, I
REBEEOT A7 7V NEEBEEELERBARLETHS . EERITLZEKTHL D,
RRXENTES>TNEN, BREICRESRET, BFANPLb—RLTEOFESDL2E. &
BT, mEAHOm? EEABEXRTIcm Thd. AIIEHLERE, FHICITEH
RoBHRHY, ElIMIrVWII 7577 —ROMMNPBHB. = ORKFEIK, 2011 F - 2012
FEREREBTEMNCHENIIFELEEENR T LELE T2, EHOTER, EHERATE
BT ERESRTERLYE, ZOBR—»FOEBELLTHERTHD. BARER, &
KET, 4.68u Sv/h(M £ 1 m), 150cps(FH 1 cm, Rad Monitor GM1, =68Bq/cm?2) T
B, IHIC 2013 £ 9 A 22 ARbAIELE. FORKMEIIX, 5.06x Svh(i#i k1 m),
66.3Bg/em2(FEE 1 em, CoMol7)TH B, 4o, ZOEMBHRLICHIELZOZ A YEREE D
D, BEBEASEEBLELZLZONSG. £, BHRABRLIRZ AL YREEIZHE LER
Ehi-reERd 5.

D.f5#

SRR, PIRBILBFREI Y RRPLIMEBEL, BEE—FREH»DLHN 40km IMHLETS.
(22— RFF o7V T] LR, BEHENREOREVEBEARLR S 5(TEIZH,
2013 ; T3, 2013). BB 1ITHX 201849 H 22 HD =2 —Fr T v 70N T] OBEK
HF#HRETHE. ARENELORAE, RAICEAFROARDY, Eic@LbVWII 75T —
RoMMBH 5. HEREORKIENE, 4.68u Sv/h( £ 1 m), 228Bg/cm2( & 1 cm,
CoMo0170), 550cps(¥ & 1 cm, Rad Monitor GM1, =251Bq/cm2)TH 5.

-f,”_ o
C—a—FSwH N T 2014, 09, 22
RIS E (Bx1m) 4.684Sv/h TCS-172B

FmE 1cmDBETEEE 228Bg/cm?2 CoMo170
= 1 omDBEHRE 550cps Rad Monitor GM1 251Bg/cm2( kA > P REFEDOEH)

BITH BEREBOLT—HBEHN 22— FFv 200 T) —

Fig.17 The high radioactive contamination soil at “New Track Iitate” in Iitate
Village
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5.x¢®

BMUEPOLWOEMBAREME I m)OREEL L. ZEKHERIT 0.17~4.18,
Sv/ih TEHEIZ 0.54u Svih Thol. ¥, EAFHCEAEBR LIRSV, REHNBREGE
1 em)itf X 114Bg/cm2(CoMol70) Tdh - 7=.

LU EL LBV CHAHEHBRBOMBETOKMNBRELZHE L. HEHRERX, oW
TE L, HRMEIL 60cps(=114Bg/cm?) T - 1-.

BRLUOBFREZHELE. EMESKREGE E1m)X, 2018345 4 18 A, 0.12~
0.97x Sv/h T, EH{HIL 0.264 Svh TH-o7-. 2018 £ 10 A 19 H, 0.11~0.71z Sv/h
T, EBEIIX 021 Svh Thoto. Fi, WREHEARLE 6 v Y, ZOHHERE
X No.1 T 0.97 z Sv/h(& & 1 m, 2013.05.23), 32Bq/cm2(F# & 1 cm, 2013.10.19)TH 3.

2013, BERIZEFETIERHNBR L LR L. B8 L 201X, # R E(18Bg/cm?),
SEHAH(7.6Bg/cm?), [LAE(68Bg/cm?), #iEE#(251Bg/cm2)TH 5.
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