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Abnormal increase of the radioactivity around incinerators:
part2; grounds at elementary schools and kindergartens in Miyako city.

Yasunori SASAI2, Okujou IWAMI, Ph.D.2 and Fumio NAGATAP
a Miyako Japan, b Morioka Japan

Abstract Ambient dose equivalent rates at the grounds of six elementary schools and
two kindergartens in Miyako city were analyzed to evaluate the environmental effect of
incinerating the grass rich in radioactive cesium. Speculating causal relationship, we
excluded the data of one school where the temporary homes were built after the
tsunami disaster. After burning the contaminated grass, the dose rates were raised
with statistical significance (p<0.05) at three points which are located east to the
incinerators within 2.2km distance and on the leeward of the incinerators. On the
contrary, the dose rates did not change at the four points which are far away from the
incinerators and not on the leeward of the incinerators. The correction of the dose
rates by physical decay also showed that the concentration of the radioactive cesium in
soil was raised at three points on the leeward of the incinerators and was not raised at
the other four points. These findings are compatible with the previous report that the
radiation level is increasing around the incinerators in Miyako city from which about

20% of the waste cesium is discharged into the atmosphere through bag filters.

This article is published with open access at “Reprocessing of nuclear fuel, Iwate environment
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Figurel. The map showing the location of the incinerators and the points where ambient dose

rates were measured in Miyako city.
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Figure 2. Ambient dose equivalent rates at six elementary schools and two kindergartens.
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Tablel. Ambient dose equivalent rates (nSv/h) before and after the incineration of the radioactive grass.

Before Incineration  After incineration Difference (After minus Before)

N Mean SD N Mean SD 95% confidence interval p-value

Kawai ES 6 67 5.2 10 69 5.7 -38 ~ 84 0425
Moichi ES 6 68 7.5 10 71 74 -56 ~ 109 0.499
Tugaruishi ES 6 58 7.5 10 59 3.2 -51 ~ 6.4 0.806
Satterthwaite -7.2 ~ 86 0.843

Tarou Diichi ES 6 73 8.2 10 76 84 -6.6 ~ 11.9 0.546
Omoe ES 6 68 75 10 75 7.1 -1.3 ~ 147 0.096
Fujiwara ES 4 65 5.8 12 77 65 38 ~ 195 0.007
Koyamada KD 4 63 5.0 12 68 3.9 0.7 ~ 11.0 0.029
Sokei KD 4 88 5.0 12 100 8.5 27 ~ 223 0.016
Satterthwaite 46 ~ 204 0.006

Abbreviations; ES: elementary school, KD: kindergarten, N: number, SD: estimated standard deviation. Equal
variance t-tests are used to compare two means and Satterthwaite method is also applied when equal variance is

questionable.
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Table2. Concentrations of cesium 137 in soil (Bq/kg) before and after the incineration of the radioactive

grass.
Before Incineration After incineration Difference (After minus Before)

N Mean SD N Mean SD 95% confidence interval p—value

Kawai ES 6 275 69 10 334 76 -22 ~ 141 0.137
Moichi ES 6 207 96 10 265 103 -54 ~ 169 0.286
Tugaruishi ES 6 170 98 10 196 45 -50 ~ 102 0.473
Satterthwaite -78 ~ 130 0.559

Tarou Diichi ES 6 157 104 10 211 120 =72 ~ 182 0.372
Omoe ES 6 296 99 10 419 99 13 ~ 233 0.030
Fujiwara ES 4 252 75 12 439 103 66 ~ 308 0.005
Koyamada KD 4 220 64 12 322 56 30 ~ 174 0.009
Sokei KD 4 534 66 12 760 129 79 ~ 372 0.005
Satterthwaite 116 ~ 334 0.001

Abbreviations are the same as in Tablel. The model of lcm-equally distributed radionuclides is applied for
calculations. The concentrations of Cs137 in soil are corrected to 17 March 2011 by physical decay. Postulated
natural radiation levels are the same as in Figure 2. Equal variance t-tests are used to compare two means and

Satterthwaite method is also applied when equal variance is questionable.

EE

B X — CORSRAIIIE S BT D FHaCTH 5 [8], BEETS YRS D AN
BN R, ZERIMRER, B O, ERBRERN S RO TZGHEE > 7 Ao LR X, R
TITALE T DIRESCHEED 2 CREHINCHE R LR 2R L TE Y JA FICALE L7V B
[ZBEN TR E CII A B LR 2B o7z, ZOREITKE L OMEEZFHHERTLHHDT
HY ., BEENFONT T 42 =200 T TS T AE BET AL L IR DN
PEPIEBEANCOE IS, B ERE LR SE TS Z L TH D3],

JIHE, i, A, HES . BROK/NEROERBEROENTHNY D Z LI,
201148 H D@ W RN | MORIE H OEMBER L BESENR2NZ L THDH, ZAHD
INERECTBRYMEE Z T o T &V D #1370 <. BV U ADOMEHERREIC X DI L - Tl
5 Z SIIAFRETH D . 2011F9H LItk mW MR ERE 2R U 7o s 28 CRlE T
HEINTIoTo bW H NBREIRIC L D & OLSMITFHB N O 7R WBE TH 5, 201247
(ZHR2013MFE D ZE MR R LT, HEE —FO/NFR T EAEMIZH D Z L 1F, ZOAE
BYBERNC X » THBANAREIC 2 D, O F Y | 20114E9 A LU OFLEE T O IE s o JE P 1.
FIREOKKMMEE Y Y A2 G0 ERFEL, REOEHEIZL VK EFROBENEL, B
EO¥EL &bz, MIEHS TOEMBERN EAENZRLIZEEZOND, 20114F8
H E9H OZEMMERMENKE < EBb b RWERA/NER T, THTEICEWIEY (2R &R
DAL TEY, ZOMREIFFLTWD, 52, JIFH, i, HEFE—O/NFERTIE,
2013 T AY | ZEMBRER BRI B L CW A2 B 5, ZAUTATBORIER Y&
DEERTEDLSTZ LI, WEADRBEERANOBE LI ThHD L Bbihvsd,



Sasai et al Radioactivity increase around incinerators Il 20 April 2014

BERENF 7> b BUZ Okm B4 70 B 5/ N FAR D 22 MR B SORURMEE o 7 AR R F/ ORI
X, REEZR S FET D, ZOEFTIIMLO TS & Be v | 201145 H BRI TN Bk S
. FIOEIDIRENMEEH-NT 72> T D, 201148 H 7252012455 H & CTORMI, oo Hh i TH#l
MENRNERBEROEZF L WEINES/N R TRO BN D DIE, REREEICEE L
FEx DEZNFRINTH D EHEESIND, HE ﬁﬂmﬁgﬁﬁﬁ&ﬁﬁgﬁﬁﬁ@%f@%b
TWADONR2012F5H EFTROND D, ZO%, ZOERITRO 6N R0 | BRERITRE
WIZEFLTWD, ZofERe ERE, BEEE U AREOKEFROBEIZ LD H D
EHEE SN D, BN FRTOREEICIIESIC L 200072 ZZMHEROK T 27O TV
PN EL, BEEPBRSEIT o ALNEETHAS D, oM, BEEF O TICALE
L. e AR ORGHEE > 7 DK T DA EMERH LT EL, DL EOBEBIZL Y, EHE
INFRED T —Z 1%, BERF & OHBRRIBIfR & | ZERIRER O L L OREZE T D k5
S ONEEYITH D, A%, HKHIX D Z O O FESE TZE IR R R 2 3l LRG0
ERH 5,

BEHVIF 7> 5 2000m (2N &3 5 BEE RS AT OO 22 B 2R 13 20124F9 H O} 5 C0.09pSv/h
Th Y., FFEHOMOBEATICH S, $0.02pSVhIE EEETH D, BEEFE NS OHET 203 &
H AT W AN BB ATIILE L TR Y, I ISER I ICE TN
DU LNHET A L L BT, 20124E9 H LIRS Z OB RTINS L, R ERE FH S8
TWeZ EE2RBELTWA, ZOMmIE, &HOBBRIZHE L7 E bk T oMt &=
O EFICHRENTWBL, BEEF 2 5 AL TR 700m IS AL E 3 2 /8L B T O 22 MR ER
)L, BEROESESLCEHOEN/ NS WAEZBRLS EHBERETERAETH L, b2
OOMBEB AT TIE, 20124E9H 7> 520134F4 H 120 ) T LM ER N AR X 5 TR
Mo TRIBLTEBY ., LHHEMEE T 7 A DK mEELEIF20124E9 5 1T T LT
Wb EZEZBND, IREFTOREIT/ NARIZHARD LS REOWELOBEITRE W &
e AV (R

BEAENEF O H AL H2200m A7 B9~ 2 BRIE/ N O ZE IR 2R 1%, 201148 A LA%., 201344
HETHESNTOWARW=D, FBBARHTH D, m®¢%&fi iﬁﬁ%éky?A@
AKEFHEBENC LV . 201344 H 56 H DZERFRER L | 201347 H DLk D 22 [E1R &
DFEEHIIIC E@Lﬂ%%hﬁ;ki@ﬁoto:@iﬁﬁ§$®ﬁ@ﬁ%ﬁ%#ék\
JFUNERE COMBNCHE B R Ly T 20 ERIE, HIESOBENCEEL-H D TR,
2ODRBATE FIEEIZ, BERF LR LI EE S U A2 D THL EHE X BNS,

A%%Wﬁ%5@%E¢i¢M%E?V?A%W®K¥EWW“Mkiﬁﬁé%?mi

. HEHLS O ZERRERCE T AREOEILR H -T2 L WO RE FIZE W T, 20134F
4Hu%@ﬂmﬁ%%ﬁit$m¢%&%%<TO@ﬂ@%x#u%ﬂH 5 CH HWTE MIZ
BT, (FYRBCEEBEAI% . FEHICEE R EA 2R L2 OIBEENFE O R T O ICAiE T 5
BB, INFROIRTH o722 E1d, BEEUF D B I SNt o 0 A0 BRBE O ikt
BEAZ FHSETWHZLDOZETFT U ZADO—2THY ., ZNE TOKEZEOREZHHERT S
LDOTHD,



Sasai et al Radioactivity increase around incinerators Il 20 April 2014

Conflict of interest The authors declare that they have no conflict of interest.

Open Access This article is distributed under the terms of the Creative Commons Attribution License
which permits any use, distribution, and reproduction in any medium, provided the original authors and

the source are credited.

SCHRRE B

1. fEFERREAN, ‘& RAESC. KHESCR. Bl DB E TG 9 S T BARSE R EIEY O
BEFVALER | 1 ZRE D Bt v T ADORGAA~DIRHE. FOE ST ORE
). 2013 4 12 A 12 H. http!//sanriku.my.coocan.jp M
http://sanriku.my.coocan.jp/Miyakoshoukyaku.pdf

2. RS R KSR T I BERIRHC BT 2 B EE 7 L OHET A ~Digi:
FEREER KOS ZHEHT K D RGOS, A8 FOBREE, U R
¥).2014 4 1 A 5 H. http://sanriku.my.coocan.jp N
http://sanriku.my.coocan.jp/140105Miyakoshoukyaku.pdf

3. JKHICR, fEHEEHL & REL. FIBEANC LD SRR ERO LA 201 ¢
BRI L EEER T —. O EFOREHATEREEY. 201442 7 5
H. http://sanriku.my.coocan.jp PN http://sanriku.my.coocan.jp/140205Mcitydose.pdf

4. BT TN R I F T D BUR R ERIE DR RIZOWT. (Fk 23 428 H 5 1
MBI 23 458 A 12 H)
http://[www.city.miyako.iwate.jp/data/open/cnt/3/2243/1/110805_110812.pdf

5. B . mNORERMARIZIT 2 BB ERER RICOWT, CEL 249 H 4 AD
Rk 24 4F 9 H 11 H) httpi//www.city.miyako.iwate.jp/data/open/cnt/3/1523/1/
hosyasen_kekka_20120911.pdf

6. B, Bl NS IS T D 2SR BUR R E ORI ERE S, H24 4 LIRS R E RS SRR
http://www.city.miyako.iwate.jp/data/open/cnt/3/910/1/kakuchi_sokuteikekka.pdf

7. B BETNICE T 2 EMBE R EORER R, TNHNER R —ER (H25~) .
http://www.city.miyako.iwate.jp/data/open/cnt/3/910/1/sokuteikekka.pdf

8. ICHIEIFA H AR IWFICBHRHERE. FREICIH T D HESRRRIE DT &, Ak 23
£ 8 H 26 H.

9. Eckerman KF & Ryman JC. External exposure to radionuclides in air, water, and
soil. Federal guidance report No. 12. EPA-402-R-93-081 EPA 1993.

1008 RABSE, FEHRRRANL AKHESCTR. UM EREE D & 22 MR E R~ DL H
EPA €7 /0, BXO, BEPERREEIZME O TRIFUC X 2 ZEHIMEROELE. HLH 5
TOBREE S EBEIEY). 2014 4F 3 H 20 H. http!//sanriku.my.coocan.jp W
http://sanriku.my.coocan.jp/model4.pdf

10



