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Mito,IBARAKI
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Location Preて謁ion
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Location
PrecIPitation

90sr

(mm) (mCi/km
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Location Pre芯ion
(m芸%n2
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Precipltation 90s

(mm) (mCi/k

Hiroshima,HIROSHIMA

Yamaguchi,YAMAGUCHI

Hagl,YAMAGUCHI

Kochi,KOCHI

Fukuoka,FUKUOKA

Saga,SAGA

Nagasaki,NAGASAKI

Kagoshima,KAGOSHIMA

Naha,OKINAWA

Mar.1975

Sapporo,HOKKAIDO

Aomori,AOMORI

Sendai,MIYAGI

Akita,AKITA

Yamagata,YAMAGATA

Fukushima,FUKUSHIMA

TOKYO

Yokohama,KANAGAWA

Niigata,NIIGATA

Kanazawa.ISHIKAWA

Fukui,FUKUI

Shizuoka,SHIZUOKA

Nagoya.AICHI

Kyoto,KYOTO

Osaka,OSAKA

Wakayama,WAKAYAMA

Tottori,TOTTORI

Matsue,SHIMANE

Okayama,OKAYAMA

n7
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4

8

2

2

2

2

2
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n7

凸7

nフ

3

2

2

2

2
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0

1

3

3

3

3

3
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2
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8

8

0

5

凸7
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0
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2

2

2

2

3

3

2

2

て〕

3

2
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3

【くJ

3

3

3

1

0

00

7
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3
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2

つム

∩7

1

1

9

4

2

0

凸7
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5

1

1

1

1

l

l

l

l

l

l

4

0

4

2

1

8

4

8

′0

00

2

0

4

1

Jb

9

0

0

Jb

8

n7

1

5

5

4

5

4

1

3

n7

7

4

4

4

8
00

00

3

1

1

0.018±

0.065±

0.068±

0.019±

0.052±

0.046±

0.023±

0.030±

0.034±

0.091±

0.039±

0.14 ±

0.056±

0.041±

0.049±

0.050±

0.071±

0.052±

0.089±

0.11±

0.081±

0.053±

0.033±

0.023±

0.044±

0.085±

0.20 ±

0.026±
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FigurelSamplingLocationsofRainandDryFalLout

1.鮎pporo

2.Aomori

3.Sendai

4.Akita

5.Yamagata

6.Fukushima

T.Mito

乱 丁okYO

9.Yokohama

川.N軸ata

ll.Kanazawa

12.Fukui

13.Shizuoka

14.N叩叩a

15.KYOtO

lti.Osaka

lT.Kobe

18.Wakayama

19.To恍Ori

20.Matsuモ

♂
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21.OkaYama

2之.Hi【OShima

23.Yamaguchi

24.H叩i

25.Kochi

26.Fukuoka

2丁.動ga

28.Nagasaki

29.Kagoshima

30.Naha



Strontium･90andCesium･137inAir･BorneDusts

佃∂〃C鹿m血/加∂恒由良〃招〃

Thelevels of strontium･90and cesium･137in

air.borne dusts have been determined byJapan

ChemicalAnalysisCenterundercontractwithScience

andTechnologvAgency･

t]ustsamp.eswerecotlectedatl-1･5mabovethe

ground surfacewith electrostatic precipitatorsoron

filterpapersbyeachprefecturalpubIicheatt!1labora-

toriesin9prefectures･

The sample was ashed at4500cin an electric

mufflefurnace.The ash to which both somecarriers

Location

and hydroch]oric acid v

under heating.Thesolutil

Chloricacid andfiltered.i

acid andlleated to dryne

forstrontium･90andcesiLt

The radioactivity of

measuredwithalowbackg

The activity data of

theperiodfromApril.19■

inTable2.Thesampting1

2.

TabLe2. 90srand137CsinAir･Borne Dusts

-Apr･.1974toMar･,1975-
｢J叩∂∩αTem正∂/月〃∂ル∫正Ce〃托rノ

｢Co〃打〃Ued存0/れ

Sampling

F･eriod

丁七即e2.〃0.360f抽/∫pリム/正∂r

AbsorptlOn

VOIume

(m3)

州sr

(10~うpciノ

Namle,FUKUSHIMA

Mito,IBARAKI

Niigata,NIIGATA

Fukui,FUKUI

Shizuoka,SHIZUOKA

Osaka,OSAKA

Tottori,TOTTORI

Hiroshima,HIROSHIMA

Nagasaki,NAGASAKI

05-06/74

04-06/74

04-06/74

04-06/74

04-06/74

04-06/74

04-06/74

04-06/74

04-06/74

6140 4.0 ±0

16830 0.57±0

13000 1.3 ナニ0

14656 1.0 ±0

3240 1.9 ±0

′
h
)

▲qノ

0

0

7

2

0

0

7

2

乙U

O

7

【J

3

7

2.6 ±0

4.9 ±0

1.0 ±0

1.1±0

11 +∩



AbsorptlOn

L｡Cati｡n Sampきi?g n;㌫㌫;
(m3)

Osaka,OSAKA

Tottori,TOTTORI

Hiroshima,HIROSHIMA

Nagasaki,NAGASAKI

Namie.FUKUSHIMA

Mito,IBARAKI

Niigata,NIIGATA

Fukui,FUKUI

Shizuoka,SHIZUOKA

Osaka,OSAKA

Tottori.TOTTORI

Hiroshima,HIROSHIMA

Nagasaki,NAGASAKI

10-12/74

10-12/74

10-12/74

10-12/74

02･03/75

01-03/75

0ト03/75

01-03/75

03 /75

01-0即75

0ト03/75

01-03/75

0ト03/75

8

0

0

ハU

3

00

0

0

4

2

′0

5

00

3

3

4

8

3

3

1

2

1

4

11

O

1

0

0

2

2

0

n7

3

1

4

4

1

1

0

5

0

0

3

2

0

0

00

4

′b

4

7

3

3

5

90sr

(10~jpci/m3)

0.69±0.04

1.0 ±0.1

0.25±0.06

0.80±0.04

1.8 ±0.1

0.17±0.02

0.25±0.02

0.30±0.02

1.0 ±0.1

0.87±0.04

1.4 ±0.1

0.36±0.06

1.2 ±0.1
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Figure2SamplingLocationsofAir-BorneDusts

l.Namie

2.M江0

3.情igata

4.Fukui

5.Shizuoka

6.Osaka

T.Tottori

8.Hirosbima

9.Nagasaki
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Marine Data

Radioactivityin Marine Products,Sea Water and

MarineSediments

佃∂〃甜抑加/加∂/画祀紬勅

Japan ChemicalAnalys-S Center hasconducted

analysISOfmarinesampIessuchasmarinefishes･SheLIs･

seaweeds.seawaterandmarinesediments･

Samplingswere performed by eachlocat public

healthlaboratoriesl-3timesa year.Thesampling

locations are shownin Figures3.4and 5.These

SamPlesweresenttoJapan

and analyzed for strontium･

tent.uslng the methods r

andTecllnOlogyAgencv.
Theresultsobtained are

5.

145=E

F.gure3Samp■ingLocat10nSOfMarlneF.sheqShelIsandSeaWeeds
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Table4.90srand137csinSeaWater

-M叩19丁4toDec･.19丁4一
佃∂〃Cわem/由/月朋/y血C卯托√ノ

｢伽∩仙ued加mT七b/e4.〃0.350f拍血pリム/正∂如

Prefecture Location

May1974

FUKUSHIMA

FUKUSHIMA

Jun.1974

MIYAGI

MIYAGI

YAMAGATA

HYOGO

NAGASAKI

Jul.1974

AOMORI

AOMORI

AKITA

IBARAKI

IBARAKI

IBARAKI

NIIGATA

ISHIKAWA

AICHI

HIROSHIMA

KAGOSHIMA

Namie

Okuma

Shiogamabay

Onagawabay

Sakata(North)bay

Kobeport

Nagasakiport

Mutsubay

Hachinoheport

Hirasawaport

Hitachi

Tokai

Oarai

OffHiyorlyama

Togi

Isebay

Hiroshimabay

Gumisaki
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VOlume
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Prefecture Locaticn

Sep.1974

0SAKA Osakaport(B)

YAMAGUCHI offAio

SHIZUOKA Numazu

SHIZUOKA offNumazu
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Figure4 SampnlgLocationsofSeaWater

l.Furuu 21.MiYa王ubaY

乙l仙佃ubaY 22･触kapo山8I

3.H粥hinoheport 23･Kob叩川

4.0隅甘aWabaY

5.Shi叩amabaY

& Hi帽望WapO丘

丁.由一由PO托

8.仙川而
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lL Togi
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Table5.90srand137CsinSediments

-M珊19丁4toDec･′19丁4一
佃∂∩甜em正∂/加∂/y血α〃おrノ

rco〃如ued加m乃肋鼠仙･350f納如リム/正∂如

Sampled

Prefecture

May1974

FUKUSHIMA

FUKUSHIMA

Jun.1974

MIYAGI

MIYAGI

HYOGO

NAGASAKI

Jul.1974

AOMORI

AOMORI

IBARAKI

IBARAKI

IBARAKI

NIIGATA

ISHIKAWA

AICHI

HIROSHIMA

KAGOSHIMA

Aug.1974

HOKKAIDO

KANAGAWA

FUKUI

FUKUI

KYOTO

Location

Uketoport
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Figure5 Samp‖ng LocationsofSediments
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ExternalDose Data

ExternalDosesofRadiatiDnSfromFallout

仰∂r加∂//〃血山reロf餉血/呼止∂/立由〃Ce∫ノ

Externaldosages of radiations
fromfaIIout ma･

terialsdue to the nucleartest explosions have been

｡bservedinChibasince1962(7)
The observing tocationisindicatedin Figure6･

Themeasur-ngaPParatuSuSedisa scintiIIation survey

meterwithaNaHTl)crystal,andsometimesaplastic

scintillation counter12Iandanionizationchamberare

usedforcomparison.

Measurements are madein an open fieId at one

meterabovethegrassyground.

Month.yandyeartyexternaldosessince1962are

showninTable6.Someofthesedatawerereportedin

previous reports(data
from1962to1965werein

Radioactivity Survey Data

from1965to1967werei

1967to1968wereinNo.1

Re†erence:

(1)F.Yamazaki.M.Oh

Watanabe:External

Falloutin Tokyo an

月∂d加/即伽∫甜r抽′古

(21T.Doke.Y.Takami.J

Measurements of Rad

ground Gamma Ray

Jロ〟川∂/β′β∂d由r血〃月

Table6,MonthLyandYearlyExterna]DosesduetoFalloutin

-Jan..1962toDecリ19丁4一
如丑=他心朋加

｢〃∂打0〃∂//〃∫打払拒Orβ∂膚0/og正∂/∫c/e〃Ce∫ノ

Jan.Feb.Mar.Apr. May Jun.Jul.Aug.Sep･Oct･



1400

Figure6 0bserv]ng Location

1350

SEA OFJAPAN

Ⅵ

r)

1300



ExternalExpDSureduetoNaturalRadiations

仰∂r加∂//耶r血相βf/ねd由/印加/助血相料

A field survey of exposure rates dueto natural

radiationshasbeenconductedthroughouttheChugo･

kudistrictofJapandurlngOctober1972.

The situation ofthe Chugoku districtinJapanis

ShowninFigure7.Distributionofobserved]ocations

inthedistrictisindicatedinFigure8.1neachlocation.

measurements ofexposures atlto6sites.oneof

Wherecontained5stationsatleast.weremade.Atota1

0f94sitesweremeasured.

Observationswere made uslng a SPhericalioniza-

tion chamber and severalscintil]ation surveymeters.

Thesphericalplasticionizationchamberofwhichinner

diameter and wallthicknessare respectively200mm

and3mm(acrylate=1aSadequatesensitivityforfield
SurVey.The chamher was used as a standard of

apparatus.butitis difficuIt to observea"]ocations

Onlyhytheapparatus.sothatasurvevmeterwithaNal

(Tl)1''¢xl′′scinti"atorwasusedforreguIarmeasure-

ments.Two types of surveymeters,the one with a

2''¢x2"Nal(TL)scinii‖ator and the other with a

3''¢x3''Nal(Tl)scintillator,Were uSedas auxiliary

devices.lnllsites.both the chamber and the

SurVeymeter Were uSed

Stationsandtheirreadings

arelationshipbetweenthel

Practica"y the direct

were
reducedinto the(

Plastic chamber through

PrOPOrtion.Systematicerr

reading error(random)of

Within±6%(maximumovc
(standarderrorfor6pR/h1

0f the surveymeterisab(

恥R/hrI.
Measurementsinoper

meter above the ground

exposurerates(pR/hr)we
as terrestrialradiation,S(

thatthecontribution off;

肌耶VerYSlight.

Gamma-ray eXPOSure

tionsin each]ocation a

POPulation exposure due

PrefectureoftheChugokL

Table7.Gamma-rayExposureRatesduetoNaturalRadiationsineac

OftheChugokudistrict-October1972

βyエ月上始′打.月面′r/血∂〃d打.戸山〟刀Ofo



Exposure

Prefecture Location* Rate

(〃R/hr)

Shimane 10 Yasugl

ll Matsue

12 Kashima

13 Hirata

14 Izumo

15 0da

16 Gotsu

17 Hamada

18 Masuda

19 Nichihara

20 Mizuho

21 Tombara

22 Kamo

Okayama 23 Sakuto

24 Tsuyama

25 Katsuyama

26 Niimi

27 Takahashi

28 Ibara

29 Kasaoka

30 Kurashiki

31 Tamano

32 0kayama

33 Bizen

34 Takebe

Hiroshima 35 Yuki

36 Shobara

37 Miyoshi

38 Yachiyo

39 Kake

40 Saeki

41 0take

42 Hiroshima

43 Kure
｣■ .■ ′■l■ ■ ●

10･99･｡㌶7･｡崇㌶9･1㌍8･2

用9･51｡･｡9･91｡･31｡･612･88･712･51L39･61｡･2

6･714･98･58･｡ぷ1L31｡･31｡･2

Apparatus**

B,C

B,C

A,B,C

B.C

B,C

B,C

B,C

A,B,C

B,C

B,C

B,C

B,C

A,B,C

B,C

B,C

B,C

B,C

B,C

B,C

B.C

A,B,C

B,C

A,B,C

B,C

B,C

B,C

B,C

B,C

B,C

B,C

B,C

B,C

A,B,C

B,C

l

l

l

l

l

l

1
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3



Prefecture Location*

Yamaguchi 54 Nagato

55 Hohoku

56 Shimonoseki

57 0noda

58 Ube

59 Hoh1

60 Tokuyama

61 Kudamatsu

62 Hikari

63 Yanai

64 Yamaguchi

65 Shubo

66 Mine

l

l

l

l

l

9

7

7

′b

7

2

3

5

7

5

00

3

2

0

1

00

8

0

1

n7

7

7

7

0

5

0ノ

Num

Apparatus** sites

LocJ

C

C

C

C

C

C

C

C

C

C

C

C

C

l

l▼

l

-

-

I

-

-

-r

-J

I

■∫

B

B

B

B

B

B

B

B

B

B

B

B

B

士

c･f･Fig･8
**A:SphericalIonizationChamber

B:Surveymeterwith2′′¢x2''NaI(Tq)Scintillator

C:Surveymeterwithl''¢xl''NaI(T星)Scintillator

Table8.Popu-ationExposureduetoNaturalRadiationsinEa

PrefectureoftheChugokuDistrict

br£舶e.打.月帽んr/〔わ∂〃dK戸山加0亡0

｢〃∂如〃∂//〃∫打山相月∂膚0/0如c∂/立/e〃Ceぶノ

Prefecture

ExposureRate

±StandardDeviation

(〃R/hr)

Population*

(xlOOO)
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Human Data

Strontium･90in Human Bone

仰加血朋//耶拍〟招扉/ね血/印加/立血相g刃

Since1959,theconcentrationofstrontium･90in

the human bone samF)les collected from severaldis･

trictsinJapan hasdeterminedattheNationalinstitute

Of RadiologlCalSciences.Naturalorstablestrotiumhas

alsobeenanalYZed.

Radiochemicalseparation uslng fumlng nitric

acid川and radioactivity measurement hyalow

background beta counter(lCN-Tracerlab OMNl/

GUARD)has been emp]oyed.Naturalstrontium

WaS determinedby atomic absorption spectroscopy

afterremovaIofphosphate us-ng ananion exchange

resinco山mn12I.

Location
Age

(month)

Resu]ts
obtained forth(

are
partly[istedin Tabll

StrOntium･90infourage gr

the period from1962tolg

andinFig.9.respectively.

Reference:

(1)Joint WHO/FAO Exp･

Organization Technic

(1959I.

脚 G.Tanakagr∂/..叫叩

(1968I.

Table9.90srjnHumanFetalBonein1972

占yG.丁七〃∂舟∂.什打∂〟∂mUr∂∂〃dy.朋∂打UmO拍

｢〃∂血〃∂//川面九昭=げ月∂db/og正∂/ぶc/e〃Ceぶノ

Month

Ofdeath

Tokyo Fetus(8) Male May1972

Number* Nameofbone

1 Wholeskeleton
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Tablell.90srconcentrationinHumanBoneofDifferentAgeGroup

Agegroup Number☆

Min.～Max.

90sr(pCi/

Fetus

O- 4y

5-19y

> 20y

0

3

nO

3

3

1

3

3

0.53～0.93

1.05～3.07

0.69～2.31

0.87～2.84

★NumberofanalysIS.
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NationaI]nstituteofRadiologica-Sciences 9･1,4-ChDme,Anagawa,Chiba･Shi
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