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EnvironmentalandDietarYMaterials*

丘血p∂〃伽em血/月〃∂/r5血Ce〃抒〃

1. Collectionandpretreatmentofsamples

川 Rainanddryfa"out

RainanddryfaIloutwasco"ectedmonthJvona

SamPlingtraY.aPPrOXimate[y5000cm2inarea.which

WaS filled with water to a depth oflcm at the

beginningofeverymonth.

The sample was filtered after strontium and

CeSiumcarrierswereadded.Thetraywaswashedwith

5史Ofdisti"edwaterandthewashingwascombinedto

the filtrate.Thesamplewas passed throu9h acation

馴血血n卵用tumn持00m史OfDowⅢ50WX8.50～
用心m贋h.NaformIatarate小川Om史/min.

(封 Airbornedust

Airborne dustwasco"ected by an electrostatic

PreCipitator or a filter air sampler for every three

monthsata rate ofmorethan3000m3permonth.

The sampfing was doneltol.5meters above the

卯Ound.

(31Servicewaterandfreshwater

Service water.100史each.was co"ected at an

intakeofthewater-treatmentPJantandatthetapafter

Water WaSJeft runnIng for five minutes.Water.to

Whichaddedcarriersofstrontiumandcesiumimmedi.

atelYaftersampling.wasvigorouslystirredandfiltered.

Thesubsequentprocesswasthesameasthatdescribed

inthesection川.Freshwaterwastreatedintbesame

棚叩砺the割引Yicewater.

仰 Soil

持I Seawater

Sea water was 亡Ollec

Where the effect of terrestri

WaS eXP胱ted to be neg軸i】

Sideration was also glV印加

SamPlingwascarriedoutwhl

thelast few daYS.To prev

SamPleswere collectedatth

just befo【e Shestoodst‖l

u引咽a POlyethYknモbu血

COllection.the s抑叩Ieswerl

than3by addin9川nCentral

ratio oflm史tol史Ofseaw】

史PO(YethYlenecontainers.TI

Wellas containers were thol

hYdrocHoricacidandthent

use.Two bundred miLlilite:

CO"ected atthe samestation

止血rinitY.

(刷 Seasediments

Sediment was coll胱t引

fortheseawatersample.tal

intoac川unt:

乱 丁he depth of w

tide.

b. No si卿ifi甜nt!

Obsen柑dinthevi

C. Mud.siltandfine

AconventionalsせdimentsalT

CO"ectingthetopfewcentirr

ApproximatelY4kg ofthej

叩readonalargepo陀e】aindi

馴帽nat川5tol川Octoa別

(7)Totaldiet



㈱■ Milk

Raw milk was collectedin producing
districts

and commercialmilk
was purchasedin consuming

districts.Milkinastainlesssteelpanoraporcelaindish

wasevaporatedtodrYneSSfo‖owedbYCarbonization

andashing.

=叫 V印etables

SpinachandJapaneseradishwereselectedasthe

representativesforleafvegetaMesandfornon･StarCh

roots.respectivelY.Afterremovin9SOil.theediblepart

ot v叩也ble sample was dried and問rboni王edin
a

stainlesssteelpanoraporceLaindish.

(11ITea
Five hundred gramsofmanufactured greentea

wasco"ected.carbonizedandashedinastainIesssteel

PanOrapOrCelaindish.

(12)Fish.she"fishandseavL

a. SeafishandfresI

Fish was rinsed with

刷ter paper.OntYtheedibll

lar9erSi王edfish.andthewhl

Smallerones.EachsampleⅥ

Stainl鰯SteellanOraPOrCel

thesampkwasashedinanel

b. Shel用sh

Approximately4kg

She]lswascollected or purc

She"s.itwastreatedinthesi

tish.

c. Seaweeds

Edible seaweeds wモーe

water to remove sand and

the surface.These were r

Weighed.driedandashed.

Tablelsho購detaites

TablelDetailsofsamplecollection

Sample Frequencyofsampling

=Environmentalmaterials=

(1)Rainanddryfallout
l fordomesticprogram

2 forWHOprogram

(2)Airbornedust

(3)Servicewaterandfreshwater
l Servicewater(soursewater)
2 Servicewater(tapwater)
3 Freshwater

(4)Soil
l O～5cm

2 5～20cm

(5)Seawater

monthly

monthly

quarterly

Semiyearly(JuneandDecember)

Semiyearly(JuneandDecember)

yearly(fishingseason)

yearly(JuneorJuly)

yearly(JuneorJuly)

yearly(JulyorAugust)



Sample Frequencyofsampling

3 Consumlngdistricts

4 Powderedmilk

(10)Vegetables
l Produclngdistricts

2 Consumlngdistricts

(11)Tea

(12)Fish,Shellfish.andseaweeds
I Sea且sh

2 Freshwaterfish

3 She11且血

4 Seaweeds

Semiyearly(FebruaryandAugust)

Semiyearly(AprilandOctober)

yearly(harvestingseason)

yearly(harvestingseason)

yearly(thefirstharvestingseason)

yearly(fishingseason)

yearly(fishingseason)

yearly(fishingseason)

yearly(fishingseason)

史

～

k

k

OC

3

2

4

4

5

h
.
b
.
k
t
.
～

4

4

4
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2. Pr叫帽rationofsamplesfo†analYSis

川 Rain.servicewaterandfreshwater

Strontium and cesium were eluted with
hydro･

ChJoric acid from the cation exchange column.The

residueofrainsampleonthefilterpaperwasashedin

anelectricmufflefurnaceandthe ashwasdissoIvedin

hYdrocMoricacid.TheinsoIublepartwasfi[teredand

washed.Thefiltrate andthewashingswerecombined

to the previous eluate and used for radiochemica[

an叫繭.

(封 Soil

Air･dried soilwas passed throu帥a20mesh

Sieve.Thesievedsamp[ewasheated.inthepresenceof

StrOntium and cesium carriers.togetherwith sodium

hvdroxide.The samplewasthen heatedwith hydro･

Chloric acid and theinsoluble part was filteredand

WaShed.The combined solution of the filtrateand

W鮎hingswasusせdtorradio血emicalanalYSIS.

=

a血=叫heating.A触r the

WithnitricacidtodrYneSS.S

extracted with hydrochlori

insolubIepartwasfilteredan

WaShi叩SWereCOmbinedfor

analy引S.

(5)Airborne dust.diet.1

Shellfish.seaweeds.tea.

Theseashedsamples肌

PrOCedureasthatdescribedil

3. Separationofstrontiul

(1)Strontium･90

Sample so山tions.p帽

SeCtions2･川throu帥2･(!

SOdium叫血肌ide.Aftersol
the precipitate of strontjuR

WaS SeParated.The suDernal



for two weeks for strontium･90and yttrium･90to

attainequilibrium.Thevttrium･90wascoprecipitated

with ferric hvdroxideandtheprecipitatewasfiltered

Off.washedandcounted.

(2I Cesium･13T

The supernatant separated from the strontium

fractioninthesolutionwasacidifiedwithhYdrochloric

acid.Whilestirring thesolution.cesiumwasadsorbed

OnammOniummo吋bdophosphate.
After fiItered off and washed with di]ute nitric

acid.the precipitate was dissoIvedin2.5N sodium

hydroxidesolution.AmmoniawasremovedcomFIIetely

fromthesolutionbyboiling.Thesolutionwasadjusted

toF)H8.2withhydrocMoricacidanda"owedtocool.

MoIybdenum hydroxide which came outin theso[u･

tion.was fiItered offandwashedwithwater.lnsuch

Circumstance that ontamination by rubidium･87was

notnegligibleforthemeasurementofcesium･137.the

fo"owlng10n･eXChangeprocedurewasappIied.Afixed

amount of ferric cMoride solution was added to the

SOlution dissoIved with 2.5N sodium hydroxide.

Ammonia and moIYbdenum hydroxidewereremoved

as described above.Ethylenediaminetetraaceticacid

tetrasDdiumsaltwasaddedtothefiltrateandwashings.

Cesium and rubidium were adsorbed on a cation

exchange resin.Cesium wasseparated from rubidium

byelutingwithhYdrochloricacid.

Tothiseluate orthefiltrateandwashingsafter

removin9mDlybdenumhYdroxide.chloroplatinicacid

soIutionwasaddedtoprecipitatecesium.TheprecIPl･

tatewasfiLteredontoataredpaperinademountable

filterandwashedwithwaterandthenethanol.After

fixingthefilterpaperonataredpLanchetteanddrYing

it.the chemicalYield ot cI

Weighing the precipitate wi

activitvfromcesium･137wa5

tate.

孔 Determination of stab

POta岱ium

Aweighed amount of

treatedunderheatingwiths⇒

With hydrochIoric acid
foi

aliquotofashedsamplesotl

tiれShetlfish or seeweedsI

CMoricacidornitricacid.hl

When necessarY.The extri

appropriatevolumewithdill

SamPle so[ution wasanalyzc

With standard potassium pe

SeParatingcalciumasoxalatl

troscopywasapptied when

tium and potassium were(

SOrption and
flame emissi

tivelY.

5. Counting

Afterthe radiochemici

PreCipitateswerecountedfl

groundbetacountersnorma

COunting rates were correctl

recoverY.Selt･absorption 訓

content ofstrontium･90and

PerSamPIealiquot.From仙

thesenuclidesintheorlglnal



6. Resu旭

(1)･1Strontium･90andCesium･137inRainanddrYfalJout(fordomesticprogram)

伴romJan.1980toJ山.1g8叫

-C8出血〟ed什om〟0.520′抽血p〟ム/正∂rね〃-

Tab]e(1)-1:Strontium･90andCesium･137inRainanddrYfaIlou

hcation
Duration Precipitation 90sr

(Days) (mm) (mC抽m2)

血nu眉∬y,1980

Sapporo,HOKKAIDO

Aomod,AOMORI

Sen血i,MIYAGI

Yamagata.YAMAGATA

Futaba･gun.FUKUSHIMA

Mito,IBARAGI

Shinjuku.TOKYO

Yokohama,KANAGAWA

Fuk山.FUKUI

ShiヱuOb,SHIZUOKA

Ⅳ呵Oya.AICHI

Kyoto,KYOTO

Xobe.HYOGO

他byama,WAKAYAMA

Tottori,TOTTORI

Matsue,SHIMANE

Hiroshima,HIROSHIMA

Matsuyama,EHIME

Tsukushi･gun,FUKUOKA

Saga,SAGA

Nagasaki.NAGASAKI

7

8

1

4

9

3

2

3

3

2

2

3

2

2

3

2

2

3

2

3

3

3

3

2

2

2

8

1

9

8

2

一h▼

′0

5

5

1

3

2

6

7

9

只U

110.0

56.8

25.3

82.0

41.2

53.5

107.2

50.4

550.4

129.5

89.3

51.1

81.2

る2.3

176.50

129.3

22.0

78.5

72.3

56.6

74.5

0.010±0.0010

0.017±0.0011

0.006±0.0008

0.007±0.0008

0.006±0.0008

0.003±0.0006

0.003±0.0007

0.005±0.0007

0.037±0.001る

0.006±0.0008

0.003±0.0007

0.004±0.0007

0.006±0.0007

0.004±0.0008

0.040±0.001ワ

0.027±0.001:≡

0.005±0.000ワ

0.005±0.000モ

0.008±0.000モ

0.007±0.000弓

0.010±0.000弓



Location
Precipitation 90sr

(mm) (mCl爪m2)

Nagoya.AICHI

Kyoto,EYOTO

Kobe,HYOGO

Wakayama,WAKAYAMA

Tottori.TOTTORI

Matsue.SHIMANE

Hiro血ima,HIROSHIMA

Matsuyama,EHIME

Tsuku血i勺un,FUKUOKA

Saga.SAGA

Nagasaki,NAGASAKI

Nakagaml-9un,OKINAWA

Mireh,1980

Sapporo,HOKKAIDO

Aomori,AOMORI

Sendai,MIYAGI

Yamagata.YAMAGATA

Futaba･gun.FUKUSHIMA

Mito,IBARAGI

Shinjuku.TOKYO

Yokohama.KANAGAWA

Fukui,FUKUI

Shi2:uOka,SHIZUOKA

Nagoya,AICHI

Kyoto,KYOTO

Kobe,HYOGO

Wakayama,WAKAYAMA

Tottori.TOTTORI

鵬tsqo,SHIMANE

H址○血血.HIROSHIMA

Ahtsuvana.EHIME

0

2

0
凸7

9

3

3

3

2

2

l

1

9

0
00

0

0

3

3

2

3

2

3

3

2

2

2

0

2

5

3

3

3

3

3
2
3
2
2
9
3
2
3
2

3
2
3
0
3
0
3
2
3
1

2

0

2

3

3

3

5

1

2

0

0

2

_

_

■

■

_

8

2
凸7

3

∧U

l

′0

2

4

7

2

0

5

4

9

∧U

5

5
0
る
7
3
7
2
3
3
4

5207

1

111.0

42.5

131.9

48.0

156.5

158.5

192

114.0

198.0

245.5

148

108.9

89.2

67.0

107

102.1

120.9

142.5

0.003±0.000

0.006±0.000

0.003±0.000

0.006±0.000

0.023±0.001

0.014±0.001

0.014±0.001

0.006±0.000

0.010±0.000

0.011±0.000

0.008±0.001

0.011±0.001

0.016±0.001

0.013±0.001

0.015±0.001

0.010±0.000

0.011±0.000

0.013±0.001

0.015±0.001

0.013±0.001

0.018±0.001

0.020±0.001

0.008±0.00C

O.011±0.001

0.012±0.001

0.012±0.00ユ

0.019±0.001

0.013±0.00】

0.012±0.00】

0.011±0.00】



Location
Precipitation 90sr

(mm) (mC抽mユ)

Mito.IBARAGI

Shipjuku.TOKYO

Yokohama,KANAGAWA

Fukui,FUKUI

Shizuoka.SHIZUOKA

Nagoya,AICHI

Kyoto,EYOTO

Kobe,HYOGO

Wakayama,WAKAYAMA

Tottori,TOTTORI

Matsue,SHIMANE

Hiroshima.HIROSHIMA

Matsuyama,EHIME

Tsukushi勺un7FUKUOKA

飴甲.SAGA

Nagasaki,NAGASAKI

Nakagaml･gun,OKINAWA

地y,1980

Aomori,AOMORI

Sondai.MIYAGI

Yamagata,YAMAGATA

Futabalun.FUKUSHIMA

Mito.IBARAGI

Shhj止u,TOKYO

Yokohama,KANAGAWA

Fukui,FUKUI

Shi2:uOka.SHIZUOKA

Naqoya,AICHI

Kyoto,EYOTO

1

0

4

1

9

3

3

3

3

2

l

1

3

9

0

3

3

3

2

3

3
1
別
3
2
3
1
3
0

3027

3

′Q

5

2

3

3

3

3

3

3

3
2
3
3
3
3
3
4
3
3

33

133

111.4

132.3

1朗=.5

294.0

154

145.5

90.8

99.7

56.75

87.8

148.4

83.0

124.9

136.4

179.5

518.0

32.3

116.4

71.5

112

156.5

.7.3.5

.8

6
2
0
5
1
6
朋
2
5

16

1

2

2

3

3

2

0.020±0.001

0.019±0.0011

0.019±0.001

0.018±0.001

0.026±0.0011

0.017±0.001

0.015±0.001

0.013±0.001

0.013±0.001

0.021±0.001

0.014±0.001

0.015±0.001

0.008±0.000

0.013±0.001

0.010±0.001

0.017±0.001

0.023±0.001･

0.012±0.001

0.012±0.001

0.012±0.001

0.014±0.001

0.017±0.001

0.019±0.001

0.025±0.001

0.015±0.001

0.034±0.001

0.027±0.001

0.014±0.001



Location
Precipitation 90sr

(m可 (mG爪m2

June.19モ氾

Sapporo,HOKKAIDO

Aomori.AOMORI

鎚ndai.MIYAGI

Yamagata,YAMAGATA

Futaba勺un,FUKUSHIMA

Mito,IBARAGI

Shinjuku.TOKYO

Yokohama,KANAGAWA

Fl血ui,FUKUI

Sh由uob,SHIZUOKA

Ha90ya,AICHI

Kyoto,KYOTO

Kobe.HYOGO

Wakayama,WAKAYAMA

Tottori,TOTTORI

Matsuyama,EHIME

Tsukushi勺un,FUKUOKA

Saga,SAGA

Nagasaki,NAGASAKI

Nakagarru勺un,OKINAWA

July.1980

Yamagata.YAMAGATA

Kobe,HYOGO

3
0
3
0
2
7
2
8
3
1

3
0
3
1
2
8
3
0
3
0

3
0
3
0
3
2
3
2
3
0

2
9
3
1
2
9
3
0
2
9

125.5 0.025±0.O1

76.4 0.009±0.0】

払.4 0.012±0.0･

86.8 0.009±0.0･

75 0.011±0.0

115.0 0.016±0.0

172 0.016±0.0

150.2 0.015±0.0

155.5 0.012±0.0

281.5 0.019±0.0

142 0.018±0.0･

105.8 0.009±0.0

171.7 0.016±0.0･

279.6 0.029±0.0

113.98 0.014±0.0

222 0.010±0.0

194 0.020±0.0

179.7 0.021±0.0

251.5 0.019±0.0

16.5 0.003±0.0

288.5 0.017±0.0

216.8 0.010±0.0
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Figure川-1SamplingLocationsofRainanddryfalIout
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川-2 Strontium･90andCesium･137inRainanddryfaJJout(forWHOprogram)

(tromJan.19帥toJul.1980I

-CO〃r〟1Ued什om〃0.528f抽血戸山ム臓∂fね〃-

Table(1)･2:Strontium･90andCesium･137inRainanddrYfal

Location
Duration Precipitation 90sr

(Days) (mm) (mCi/km

January.1980

Akita.AKITA

Niigata,NIIGATA

馳nazawa.ISHIKAWA

Nagano,NAGANO

O盟b,OSAKA

ObyamもOKAYAMA

Yamaguchi,YAMAGUCHI

Kochi,KOCHI

Kagoshima,KAGOSHIMA

February,1980

Akita,AKITA

Niigata,NIIGATA

KanaヱaWa,ISHIKAWA

Nagano.NAGANO

Osaka,OSAKA

Okayama,OKAYAMA

Yamaguchi,YAMAGUCHI

Kochi,KOCHI

Kagoshima,KAGOSHIMA

旭reh.1980

Akita.AKITA

Niigata,NIIGATA

KanaEaWa,ISHIKAWA

Nagano,NAGANO

3

8

9

9

2

3

2

2

2

3

′b

2

5

0

2

3

2

3

0

0

7

0

0

3

3

2

3

3

0

9

0

2

3

2

3

3

2

2

7

2

3

3

2

3

187.92 0.017±0.0

162.73 0.016±0.0

23る.5 0.033±0.0

34.0 0.004±0.0

106 0.004±0.0

55.0 0.002±0.0

45.0 0.009±0.0

56.8 0.005±0.0

84.5 0.006±0.0

66.18 0.014±0.0

58.73 0.013±0.0

120.5 0.033±0.0

11.0 0.003±0.0

45

8

(U

9

3

●

■

■

t

8

8

1

0

2
〓
3

2

7

6

1
.9.6

.〇

5

0

9

8

8

7

2

′0

1

0.004±0.0

0.001±0.0

0.008±0.0

0.00る±0.0

0.001±0.0

0.014±0.0

0.020±0.0

0.014±0.0

0.009±0.0



bcation
Predpitation 90sr

(m) (mC抽mユ)

Okayama,OKAYAMA

Yamaguchi,YAMAGUCHI

Koehi.KOCHI

Kagoshima,KAGOSHIMA

旭y,1980

Akita,AKITA

Niigata,NIIGATA

Kana=aWa,ISHIKAWA

Na9anO,NAGANO

O温b,OSAKA

Okayama.OKAYAMA

Yamaguchi,YAMAGUCHI

Kochi,KOCHI

Kagoshima,KAGOSHIMA

June,1980

juita.AKITA

Niigata.NIIGATA

KanaヱaWa,ISHIKAWA

Nagano,NAGANO

O鼠b,OSAKA

Okayama,OKAYAMA

Yamaguchi.YAMAGUCHI

Xochi,KOCHI

Kagoshima,KAGOSHIMA

Jdy,1980

Akita,AKITA

KanaRaWa,ISHIKAWA

O迫b,OSAKA

(U

2

0

0

3

3

3

3

2

3

3

3

3

3

3

3

3

3

2

3

3

3

3

3

3

3

1

0

0

(U

∧U

3

3

3

3

3

1

0

0

1

3

3

3

3

2

1

2

3

3

3

73.3 0.008±0.00

140.5 0.O19±0.00

242.7 0.036±0.00

187.5 0.00る±0.00

157.98 0.022±0.00

118.77 0.012±0.00

185.5 0.023±0.00

95.5 0.013±0.00

259 0.019±0.00

171.7 0.010±0.00

240.0 0.017±0.00

中15.3 0.042±0.00

438.5 0.004±0.00

143.81 0.012±0.00

苗.07 0.007±0.00

71.5 0.009±0.00

42.0 0.007±0.00･

115 0.014±0.00

119.5 0.010±0.00

157.00 0.014±0.00

30る.0 0.018±0.00

324.5 0.013±0.00

1馳.14 0.010±0.00

386.5 0.022±0.00

267 0.012±0.00
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Figure川･2SamplingLocationsofRainanddryfa[lout
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(2)Strontium･90andCesium･137inAirbornedust

(fromO軋19丁9toJun.柑80I

-C()〃r血〟ed什om〟b.5フロfr/丁血p〟占/正∂r/0〃-

Table2:Strontium-90andCesium･137inAir･bornedust

hcation
Sampling Absorption 90sr

Period volume(m3) (10~3pci/

Odober～December1979

Futaba勺un.FUKUSHIMA

Mito.IBARAGI

Niigata,NIIGATA

Fuk鴫FUKUI
Shi2;uOka,SHIZUOKA

I血goya,AICHI

O氾b,OSAKA

Tottori.TOTTORI

Hiroshima.HIROSHIMA

Nagasaki,NAGASAKI

January～March1980

Futaba-gun,FUKUSHIMA

Mito.IBARAGI

Niigata,NIIGATA

Fukui,FUKUI

Shi2:uOka,SHIZUOKA

Nagoya,AICHI

Osaka,OSAKA

Tottori,TOTTORI

Hiroshima,HIROSHIMA

Nagasaki.NAGASAKI

Apdl～June1980

Futabaっun,FUKUSHIMA

10～12

10～12

10～12

10～12

10～12

10～12

10～12

10～12

10～12

10～12

3

3

3

3

3

～

～

～

～

～

l

l

1

2

1

3

3

3

3

3

～

～

～

～

～

l

l

l

l

l

4～6

9,626

11,232

11,120.2

22,073

18,448

13.614

9.072

10,628.る

10,800

10,088

0

0

0

(U

O

_

■

●

●

■

0

0

0

0

0

+
一
+
一
+
一
+
一
+
一

l

1

2

2

1

〓

〓

⊂

〓

二

〇

〇

〇

〇

〇

0

0

0

0

0

■

■

_

_

_

0

0

0

0

0

±

+
一
+
一
+
一
+
一

l

1

2

1

2

●

●

_

●

●

0

0

(U

O

O

14,274 0.2±0.0二

15,552 0.01±0.0

9,902.7 0.3±0.0

15,778 0.3±0.0

17,570 0.1±0.0

9,540 0.2±0.0

9,072 0.1±0.0

10,823.0 0.2±0.0

10,800 0.2±0.0

10,917 0.2±0.0

12,2糾 0.4±0.0



Figure2SamplingLocationsofAirbornedust
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(3)Strontium･90andCesium･137inServicewater

帥omD軋19丁9toJun.1980I

一亡抑一山〟ed打om〟b.52ロrr/痛puム/血∂r/如-

Table3:Stonrtium･90andCesium･137inServicewater

Location

(SourCeWater)
December.1979

Katsushika,TOKYO

Inuyama,AICHI

Moriguchi,OSAKA

Fukuoka,FUKUOKA

血nuary,1980

Sapporo,HOKKAIDO

Kyoto,KYOTO

June,1980

Tsukui勺un,KANAGAWA

Inuyama,AICHI

Moriguchi.OSAKA

(Tapwater)
December,1979

Wakkanai.HOKKAIDO

Aomori,AOMORI

Akita,AKITA

Fukushima,FUKUSHIMA

Katsushika,TOKYO

Shi2;uOka,SHIZUOKA

Nagoya,AICHI

O温b,OSAKA

Tottori,TOTTORI

つ
一
員
U

5

5

●

■

●

■

7

′b

7

7

9

5

■

一

る

7

0

0

0

L

〓

〓

7

7

7

′0

2

5

■

■

●

′b

7

る

1

2

4
エ
ロ

5

_

●

■

■

7

7

′b

′0

7

0.09±0.006

0.08±0.006

0.23 ±0.008

0.10±0.006

0.11±0.00る

0.27 ±0.010

0.03±0.004

0.12±0.007

0.25±0.009

0.55 ±0.014

0.05 ±0.005

0.17±0.009

0.11±0.006

0.09±0.006

0.001±0.003

0.09±0.006

0.14±0.007

0.10±0.006



Location pH

90sr

(pCi/史)

Kyoto,KYOTO

February,1980

Wakayama,WAKAYAMA

Kagoshima.KAGOSHIMA

Naha.OKⅢAWA

June,1980

Judta,AKITA

Yamagata,YAMAGATA

Mito,IBARAGI

Yokohama,KANAGAWA

N軸ata.NIIGATA

Kanaz;aWa.ISHIKAWA

Fnk鴫FUKUI

Nagano,NAGANO

Shiz:uOka.SHIZUOKA

Nagoya,AICHI

O迫b.OSAKA

Kobe.HYOGO

Wakayama,WAKAYAMA

Okayama,OKAYAMA

Kochi.KOCHI

6.85

7.0

6.2

7.0

7.38
.
5
.
8
.
4
.
1
.
1

.〇.4.6.6

■3

Å)

′b

7

7

′0

7

6

7

6

7

0.28 ±0.009

0.08 ±0.006

0.003±0.002

0.14 ±0.007

0.18 ±0.008

0.10 ±0.006

0.07 ±0.005

0.04 ±0.004

0.18 ±0.008

0.16 ±0.007

0.01±0.003

0.05 ±0.004

0.002±0.003

0.09 ±0.006

0.16 ±0.008

0.19 ±0.009

0.08 ±0.00る

0.04 ±0.005

0.07 ±0.006



Figure3SamplingLocationsofServicewater
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(4)Strontium･90andCesium･137inFreshwater

帥omhlov.19丁9toMay19叩

-CロJけ血uedfねm〃0.古2ロf抽ねpuム庇∂†由〃-

TabJe4:Strontium･90andCesium･137inFreshwater

bcation pH
90sr

(pCi/史)

November,1979

Shobara,HIROSHIMA

Deeember,1979

Mikata･hke,FUKUI

Suwa･bke,NAGANO

Uji,KYOTO

May,1980

Kasumlgaura,IBARAGI

7.4 0.11±0.007

0.19 ±0.009

0.05 ±0.005

0.004±0.003

0.27 ±0.009

Figure4SamplingLocationsofFreshwater
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(5)Strontium･90andCesium･137inTotaldiet

(fromAug.1979toJul.1980)

-CO出血ued加m〃0.52ロf抽血p〟ム/血∂r由〃-

Table5:Strontium･90andCesium･137inTotaldiet

A血 Ca K 川sr

Location

(g/p/d)(mg/p/d)(mg/p/d) pCi/P/d S･U･

A叩虞,1979

Naha,OKIⅣAWA

November,1979

Akita,AKITA

F止u血ima,FUKUSHMA

F止ui.FUKUI

Ⅳeya9aWa,OSAXA

Matsue.SHIMANE

December.1979

Sapporo,HOKKAIDO■

Aomori,AOMORI

Shi叫uku,TOKYO

KanaヱaWa.ISHIKAWA

Kyoto.KYOTO

Kakoqawa.HYOGO

Yamaguchi,YAMAGUCHI

Matsuyama,EHME

Nagasaki,NAGASAKI

January,1980

Hiroshima.HIROSHIMA

Febtuary,1980

Naha,OKINAWA

12.7 491

3

2

4

1

0

3

2

0

2

0

3

8

3

4

0●

2

7

.1

4

5

5

9

5

6

1

1

1

1

1

2

22.3 1,010

19.7 635

18.9 423

19.0 445

16.5 947

0

7

3

1

●

■

4

6

5

2

1

2

1

1

18.0

5

7

7

7

(U

O

7

1

7

8

7

5

る25

17.7 1.440

1.5る0 1.4±0.25

0

0

0

0

0

3

5

4

′0

4

8

8

7

3

`V

l

l

l

l

_

1

2

1

つ】

2

3.l±0.34

4.7±0.45

3.6±0.33

3.0±0.58

4.2±0.49

2,360 3.3±0.45

2,350 4.0±0.42

2.010 4.2±0.44

2,290 3.8±0.41

2,410 3.2±0.58

1,780 5.5±0.33

3.110 6.1±0.48

2,530 3.る±0.34

1.570 3.1±0.30

1,950 2.1±0.43

1.660 4.4±0.44

2.9±0.51

9.2土1.0

5.7±0.55

12 ±1.1

7.2±0.90

4.2±0.49

3.2±0.45

6.3±0.67

10 ±1.0

8.6±0.91

3.3±0.40

5.0±0.47

7.5±0.60

4.る±0.44

5.9±0.59

3.4±0.る9

3.1±0.51



A血 Ca K 帥sr

bcation

(g/p/d)(mg/P/d)(mg/P/d) pCi/p/d
S･U･

ShiヱuOka.SHIZUOKA

Na90ya,AICHI

Neya9aWa,OSAKA

Kako9aⅥ厄.HYOGO

Wakayama,WAKAYAMA

Iwam11un.TOTTORI

Okayama,OKAYAMA

Yamaguchi,YAMAGUCHI

Matsuyama.EHⅡ鷹E

Xochi.KOCHI

Tsukushi勺un,FUKUOKA

Sa9a.SAGA

Sooつun,ⅩAGOSHMA

July,1980

Yamagata,YAMAGATA

4

0

5

5

7

●

_

_

6

7

4

3

4

1

1

1

1

5

0

9

5

2

8

4

7

1

3

2

1

1

1

1

1

6

8

一b

′○

′0

3

1

1

1

2

7

3

8

7

8

9

2

8

4

′b■

ノb

4

′0

9

′0

3

2

5

9

9

0

4

8

ノb

4

6

2

4

5

7

′b

7

8

7

4

5

9

4

2.570 3.ら±0.35 5.3±0■5

2,430 4.3±0.41 6･2±0･5

1,8る0 2.2±0.29 5.2±0･7

1,700 2.6±0.25 3.7±0.3

3,690 6.4±0.52 6･8±0･5

1,800 3.8±0.47 7.7±0.9

2,250 4.5±0.40 7.5±0.6

1,520 2.2±0.25 9.2±1･0

1,920 2.0±0.25 4.2±0･5

2,150 3.9±0.38 6.9±0.6

2,190 2.1±0.34 3.5±0･5

1,680 2.0±0.35 2･0±0･3

2,150 2.6±0.32 5.8±0･7

18.9 694 2,260 2.る±0.45 3.8±0.8

Figure5Samp]ingLocationsofTotaldiet
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㈹lSt和ntium･90andC¢Sium･13TinR如
帥omO比1卯9toJan.19叩

一亡脚一山〟8d加m〟b.528′r/痛p血/由一由〃-

Tabfe6:Strontium･90andCesium･137inRice

b亡ation
Component 90sr

A血(%)･缶(%) Ⅹ(%) pCi佃 S.U.

Oc也k,1979

馳t≦u】何m.EHME

Ⅳ○Ⅴモmb甘,1979

Ⅰ血改訂i¶un,HOXKAIDO

Sapporo,HOKKAIDO

Fuku血ima,FUKUSHm膚A

Doeemb打,1979

H呵Oya,AICHI

Matざue.SH工MANE

Yamaguchi,YAMAGUCHI

Kagu申,FUKUOXA

Tt血u血ho,FUKUOKA

Nakagam11un,OKINAWA

血u訂y.1980

Hむ○温ki,AOMORI

N呵a温ki.ⅣAGASAEI

0･397 0･0045 0･099 0.2±0.20 4.4±4.5

0.496 0.0041 0.12 0.5±0.26

0.432 0.0050 0.099 0.る±0.24

0.468 0.0050 0.11 0.1±0.31

0.421 0.0059 0.091 0.7±0.25

0.451 0.0053 0.10 0.5±0.27

0･53る 0.0052 0.13 0.9±0.32

0.570 0.0059 0.12 0.2±0.3る

0.411 0.0045 0.088 0.1±0.23

0･437 0.0052 0.10 0.3±0.25

0.374 0.0059 0.063 1.4±0.57

0.416 0.0044 0.085 0.3±0.24

11 ±る.3

12
±4.7

1.4±る.1

12 ±4.2

9.8±5.1

17 ±6.3

2.9±6.1

1.4±5.1

6.2士4.8

23 ±9.る

る.5±5.5
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Figure6SamplingLocationsofRice
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(7)LIStrontium･90andCesium･137inMilk(producingdistrictsforWHOprograml

(tromAug.19乃toJun.1g印I

-C()〃r血ued加m〟0.52ロf抽血pリム/正∂r/加-

Table(7ト1:Strontium･90andCesium･137inMiJk

A血 Ca K 90sr

Location

(g/P/d)(mg/P/d)(mg/p/d) pCi/P/d S.U.

Au9u叫1979

Had埼yo-Island,TOKYO

Novembモー,1979

Katsuyama,FUKUI

Shobara.HIROSHIMA

Ka5uya勺un,FUKUOKA

Decemb甘,1979

Sapporo,HOKKAIDO

Yatsuka･gun.SH別ANE

Janu訂y.1980

Katsuyama.FUKUI

Toyonoっun,OSAKA

Fe加uary,1980

Sapporo,HOKXAIDO

Hachijyo-Island.TOKYO

Nishikanbaraっun,NIIGATA

Shobara,HIROSHⅢ丑A

Kodli,KOCHI

Kasuya･gun.FUKUOKA

M訂Ch,1980

7.18 1.17 1.53 5.6±0.39 4.8±0.34

7.05 1.07 1.63 2.7±0.28 2.5±0.2る

7.33 1.12 1.る7 1.2±0.22 1.1±0.20

7.55 1.20 1.る6 0.8±0.22 0.7±0.18

7.21 1.07 1.84 2.6±0.28 2.4±0.2る

7.51 1.23 1.6る 2.1±0.29 1.7±0.23

2.8±0.30 2.4士0.2る

1.4±0.28 1.2±0.24
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2.3±0.28

5.9±0.39

1.2±0.23

1.3±0.2る

2.7±0.29

0.9±0.22

2.1±0.26

5.1±0.34

1.0±0.20

1.1±0.21

2.4±0.26

0.7±0.19



Figure(7ト1SamplingLocationsofMilk
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(7)･2 Strontium･90andCesium･137inMiIk(producingdistrictsfordomesticpro9ram)

作曲.1980I

-C8〃如uedかロm〟仇528f肋血p〟bJ加地〃-

TabJe(7)･2:Strontium･90aRdCesium･137inMiIk

Asb Ca K 帥sr

Lo亡ation

(g/p/d)(mg/p/d)(mg/P/d) pCi/p/d S･U･

(Produc也on)

Fモbmary,1980

Aomod,AOMORI

Mito,IBARAGI

Hakui-9un.ISHIKAWA

Himeji,HYOGO

Matsuyama.EHIME

8

5
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m･3 S(rontitJm･90andCesium･137inMiJk(consumingdistricts)

仲omA叩.19乃toMay198研

一CO〃如〟ed加m〟b.五2ロfr/丁血p〟b/正∂rね〃-

Tablem･3:Strontium-90andCesium･137inMilk

Ash Ca K 90sr

kcation

(g/P/d)(mg/P/d)(mg/P/d) pCi/p/d S.U.

Au9uSt,1979

S鮎吋止u,TOKYO

October.1979

Kyoto,KYOTO

Novemb甘,1979

F山【ui,FUKUI

De亡emb併,1979

Sendai,MIYAGI

Matsue,SHIMANE

Nagasaki,NAGASAKI

Nakagaml･gun,OKINAWA

January,1980

Sapporo,HOKKAIDO

Akita,AKITA

O温血,OSAKA

Kagoshima.KAGOSHIMA

Fモb工uary,1980

Yamagata,YAMAGATA

F止u血ima.FUKUSHIMA

Sh叫uku,TOKYO

Yokohama,MAGAWA

N軸ata,ⅣⅠIGATA

6.57 0.985 1.45 1.5±0.25 1.5±0.25

7.03 1.10 1.45 1.6±0.24 1.4±0.22
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Ash Ca X 川sr

bcation

(g/P/d)(mg/P/d)(mg/P/d) pCi/p/d S.U.

Tsuku血ho,FUKUOKA 7.50 1.13 1.64 1.7±0.27 1.5±0.24

Nahgami･gun,OKINAWA 7.12 1.07 1.65 1.2土0.24 1.1±0.23

May,1980

Kyoto,KYOTO 6.88 1.03 1.る0 1.5±0.24 1.4±0.24

Figure(7)-3SamplingLocationsofM川く
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けHIS伽川tium･錮andCesium･13TinMilk(powderedmilkI

ーC抑r血ued血m仙.52ロf納血p〟ム/正∂r由〃-

Table8:Strontium･90andCesium･137inPowderedmilk

Component 90sr

Nameofmanuねcturer

Ash(%) Ca(%) K(%) pCi爪g
S･U･

April,1980

★Mo一山a9a

Morina9a

Yukijiru血i

M叫i

Wakodo

★Me萄i

l

l

▲U

5

′0

2

7

4

2

8

3

3

3

4

3

2

l

∧U

O

O

O

1

3

1

6

0

4

8

8

5

3

7

3

2

8

2

2

2

2

8

2

2

1

7

4

9

7

8

5

5

▲U

5

4

5

5

8

2

0

0

0

0

1

27 ±1.3

12 ±0.6

7.0±0.48

14 ±0.7

5.0±0.42

31 ±1.3

2.0±0.09

3.7±0.19

1.9±0.13

3.1±0.1る

1.5±0.13

2.4±0.10

★Skim miIk

(8)Strontium･90andCesium･137inVqetables

(fromO比19乃toMar.19帥I

-CO〃†血〟ed加m〃0.古28f抽血pu占/血∂rね〃一

Table8:Strontium･90andCesium･137inVegetables

Component 90sr

Location

A血(%)Ca(%) K(%) pCi几甘
S･U･

tJipanO求radi血)

Octob町1979

A鮎叫AmA 0.495 0.026 0.195 21
±0.6 79 ±2.3



bcation
Component 川sr

A血(%)Ca(判 Ⅹ(%) pCi佃 S.U.

January,1980

Kyoto,KYOTO

T血oka勺un,KOCHI

Nagasaki,NAGASAKI

February,1980

Yokohma,ⅩANAGAWA

Hiroshima,HIROSHIMA

March,1980

0t$u勺un,YAMAGUCHI

(Cabbaqe)

Novemb町1979

Sannohe.AOMORI

(Spinacb)

Novemb甘,1979

Fuku血ima,FUKUSHIMA

Kanaz:aWa,ISHIKAWA

Fukui,FUKUI

Matsuyama,EHIME

Matmyama,EHIME

Dモ亡ember,1979

Sa9a,SAGA

0.383 0.02る 0.158

0.652 0.037 0.275

0.588 0.031 0.233

0.544 0.029 0.218

0.59る 0.041 0.214

0.613 0.038 0.232

0.529 0.052 0.194
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2.04

Nakagamiっun,OKINAWA l.86

January,1980

Aka血i.HYOGO

TakzLOka･gun,KOCHI

Nagasaki,NAGASAKI

Fobruary.1980

3

ムV

9

5

7

7

●

■

0

〇

一
b
▼
一
4

2

3

1

1

■0

0

1.93 0.076 0.も30

1.69 0.111 0.632

1.77 0.101 0.も58

1.2±0.16 4.も±0.る2

7.4±0.42 20 ±1.1

2.2±0.2る 7.5±0.85

2.9±0.28 9.8±0.9る

4.2±0.34 10 ±0.8

25 ±0.7 6も ±1.8

14 ±0.る 27 士1.1

10 ±0.6 12 士0.7

4.3±0.3も 12 ±l.1

2.0士0.57 3.5±0.る5

9.3±0.58 10 士0.7

3.1±0.32 4.5±0.46

15 ±0.8 12 ±0.る

2.9±0.34 2.1±0.25

4.5±0.48 5.9±0.65

16 ±0.8 14 ±0.7

4.5±0.52 4.4±0.51



Figure8SamplingLocationsofVegetables
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(9)Strontium･90andCesium･137inTea(Japanesetea)

帥omMaY1980toJun.1980I

-C()Jけ血ued加m〟b.52ロr抽血p〟ム/血∂r由〃一

Table9:Strontium･90andCesium･137inTea

Component 90sr

Location

A血(%)Ca(%) K(%) pCi佃 S■肌

May.1980

Uji,KYOTO

June,1980

Tagata･gun,SHIZUOKA

IⅦata,SHIヱUOKA

Yo見ゃun,KYOTO

Satsumalun.KAGOSHIMA

Kawabe¶un,KAGOSHIMA

4.76 0.263 1.85

0

7

8

5

5

9

′0

7

9

′○

■

■

●

l

l

l

l

1

1

一b

9

1

8

1

A一

▲U

4

2

3

3

6

2

2

0

0

(U

O

O

9

0

5

0

1

8

9

ÅV

1

2

■

■

■

一

■

4

4

5

5

4

41± 5.0 16 ±1.9

140± 8 44 ±2.5

50± 丘.7 14 ±1.9

190±10 52 ±1.も

44± 5.4 18 ±2.2

26± 4.0 11±1.7

Figure9SamplingLocationsofTea(Japanesetea)

1.Taoat訂勺un

2.Iwさta

3.Uji
4.Yo貸欄un

5.Sat乱Ima¶un

6.Kawabo･gun



†川I$加n血m･訓h血‖施血仰･柑TinS軸tish

仲omD胱.柑丁9toJun.198叫

一亡仰山〟gd仙川〟b.528′納血p〟ム/正∂rね〃-

Tab[elO:Strontjum･90andCesium･137inSeafish

Component 90sr
Loeation

A血(%)Ca(%) K(%) pCi几9 S.U.

Pleu∬Onモdidae

Sendai,MIYAGI

Hiroshima-bay,HIROSHIA

Sebastesinermis

Son迫,FUKUSHⅡ止A

PneumatophoruSJapOnicus

Sakaiminato,TOTTORI

Dec.1979 2.61 24.6 11.1 0.6±0.28 0.1±0.O

Fモb.1980 2.81 22.4 14.1 0.5±0.25 0.1±0.0

Jan.1980 1.23 4.32 30.2 0.8±0.84 1.4±1.4

Jan.1980 1.38 4.35 15.6 0.3±0.31 0.3±0.31

Hexagrammosotakii

Yamaguchi-bay YAMAGUCHI AAar･1980 2･29 25.0 9.90 0.3±0.24 0.1±0.0

Caesiod甘y氾ヱOnuSCu鵬訂

Naha,OKINAWA

Sillagosihame

Chita勺un.AICHI

Katsuwonuspelamis

To姐,KOCHI

Mar.1980 3.22 24.4 13.1 0.7±0.31 0.1±0.04

Jun.1980 3.79 27.1 14.7 1.0±0.44 0.1±0.04

May1980 1.17 2.00 31.8 0.0±0.34 0.0±1.4

Sdonti且ename Enqlishname
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FigurelO SamplingLocationsofSeafish
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(11)Strontium･90andCesium･137inSheHfish
(fromF血.1!柑OtoJun.Ⅷ岬

-C()〃r血〟ed舟pm〟b.52ロ′帥血p〟ム/血∂r由〃-

Tablell:Strontium･90andCesium･137inShe‖fish

Lo(:ation
Sampling Component 90sr

Date
Ash(%)Ca(%)K(%) pCi佃 S.U.

Os仕飽9呵aS

Hむ0血ima-hy,HIROSHIMA Feb.1980 1.96 4.89 12.8 0.4±0.56 0.5±0.5

Gomph血m由m呵1S

Sakata,YAMAGATA

Chitaっun.AICHI

Turb cotnutus

Ryo王u,NIIGATA

Jul.1980 1.54 4.17 17.8 0.0±0.67 0.0±1.O

Jun.1980 1.57 4.57 18.2 0.1±0.49 0.1±0.6

May1980 2.41 2.99 11.3 0.0±1.4 0.0±2.0

Scientificname Engli血name

Ostreaq垣as

GomphinamehnaeglS

Turbocornutus

Ouster

Wreath血ell
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FigurellSamplingLocationsofShelffish
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(12)Strontium･90andCesium･137inSeaweeds

(fr¢mhlov.柑丁9toJun.19描I

一亡8Jけ血ued加m〃b.520′納血pub/由一由〃-

TabIe12:Strontium･90andCesium･137inSeaweeds

Loeation
Sampling Component 90sr

Date
Ash(%)Ch(%)K(%) pCi佃 S.U.

Sar9aSmmfulvモ11um

Fukaura.AOMORI Ⅳ0V.1979 5.19 14.3 20.6 6.8±0.6る 0.9±0.0

Undariaplnnatifida

Chita勺un,AICHI Jan.1980 2.16

Hiroshima-bay.HIROSHIMA Feb.1980 3.29

Shimabara,NAGASAKI Jan.1980 1.30

Sakata,YAMAGATA Jun.1980 1.05

Ryo腋u.NIIGATA May1980 1.84

2.49 28.3 1.3±0.37 2.3±0.る

1.89 16.4 0.8±0.34 1.3±0.5

6.33 27.4 2.1±0.51 2.5±0.3

8.40 17.2 2.2±0.41 2.4±0.4

5.40 20.0 2.1±0.46 2.3±0.5

Scientificname Englishname

Sargassumfu1Ye11um Gulfweed

Undariapinnatifida Wakameseaweed
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Figure12SamplingLocationsofSeawees
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