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EnvironmentalandDietaryMaterjals■  

（JapanChemicalAnalysisCenter）   

1． CoIIectionandpretreatmentofsamples  
（1）RainanddけfalIout   

Rain and dry falfoutwas coHected monthIy on a  

SamPJlng tray，aPPrOXimateIy 5000cm2in area．  

VVhichwasfiEfedwithwatertoadepthoflcmatthe  
begtnningofeverymonth・  

Strontium and cesium carrier s01utions were  

added afterthe samplewasfiltered．Thetraywas  
WaShed with5D Of disti＝ed water and the washing  
WaS COmbined to thefiltrate．   

The sample was passed through a cation  
exchange coFumn（500mQ OfDowex50WX8，50～  

100mesh，Na form）at a rate flow of80mi2／min．  

（2） Airborne dust   

Airbome dust was co＝ected by an electrostatic  
PreCIPitator or a mter ai「sampler for every three－  

monthsatarateofmorethan3000m3permonth．   
The samp＝ng was donelt01．5meters above  

theg「ound．   

（3） Servicewaterandfreshwater  

Service water．100Q eaCh，WaS CO‖ected at the  

intake of the water－treatment Plant and at the tap  
after water wasJeft runnFng for five mjnutes．  
Strontium and cesium carriers were added to the  

filtered water sample The subsequent process 
VVaS the same as that describedin the section（1）．  

Freshvvater was t「eatedin the same way as the  

SerVice water．  

（4） Soil  

Soilwas co‖ected from thelocationin the  
SPaCious and flat area vvithout past surface distur－  
bance caused by dust storms，hlfIow and out flow  
due to precipitatFOn．etC‥  Any placeslocated  

undertreesin a forest，in a stony area orinside of  
river banks were avoided． Soilwas taken from two  

layers of di什erent depths．0－5cm and 5－20cm．  

The soilLumpswere crushed by hands and driedin  
adryingovenregu［atedlO50c・Thesoilwasthen  
passed through a 2mm sieve to remove plant roots 

and pebbles．   

（5） Seawater  

Sea water was corlected at the fixed stations  

where the effect of terrestrial fresh water from rivers 

WaS eXPeCted to be negligibly sma‖・A specia‡  
COnSide「ationwasaIsogNentOWeatherconditions．  
The samp‖ng was carried out when there was  
no rainfallfor thelast few days．To prevent  
COntamination，WaterSamPleswereco”ected atthe  
bowofasamplmg boatjustbeforeshest00dstillby  
SCOOPIng Sur†acewater uslng a POIyethylene bucket  
（mmediately after the co‖ection，the samples  

were acidified to a pH lower than 3 by adding 
COnCentrated hydrochloric acidin a rati00flmQ t0  
1Q Of sea water、and then storedin202P01yethy－  
1enecontainers・Thesampllng equipments aswe”  
as containers were thoroughFy rinsed with diFute  
hydrochEoricacidandthenwithdistiI［edwaterbefore  
use， Two hundred m川州ters of sea water was also  

CO”ected at the same stations for the determination  

Ofchlo「血ty．   

（6） Sea sediments   

Sediment vvas co‖ectedin the same area as that  

for the sea water sample．taking the foFIowlng  
Criteriainto account：  

a．The depth ofwaterexceedslm atlowtide．  
b．No slgnificant sedimentaF movementis ob－  
SerVed－ntheviclnityofconcern  
C・Mud，Siltandfinesanda「epreferable．   
A conventionalsediment samp＝ng device was  
USed for co‖ectLng the top few centimeters of  
SUrface sediment， App「○×imateIy 4kg of the  

SamPle jn wet weight vJaS SPread on a stainless  
Steeldish after「emoved ofthe pebbles．sheJIs and  
Otherfo「elgn materjals．and driedin a drying oven  
regulatedatlO50c．   

（7） Totaldiet   

AfuI10nedayordInarydietincIudingthreemeals．  
Water，tea and otherin－between snacks for five  

PerSOnS WaS CO‖ected as a sampIe of ‖totaIdiet‖．   

The sampEein alarge stainIess steeIpan was  
Carbonized carefu”y by direct appllCation of gas  
frame．and was transfe「「ed to a porcelain dish and  
then ashed at4500cin an electricmu什Iefurnace．  

（8） Rice   

Polished ricewas c011ectedin producing districts  
at the harvest andin consumlng a「eaS When new  
CrOPS Were first put on saJe． The sampLe was  
CarbonizedandashedlnaPOrCelaindish  

★ SampEesweresenttotheCenterfrom46contractedprefectures  

し】．－   



（12）Fish．she＝fish and seaweeds   

a．Sea fjsh and freshwaterfish  

Fish was rinsed with water and b10tted with a  
filterpaper．0nlytheedible pa代WaS uSedincase  

Oflargersizedfish．andthewh0lepanwasusedin  
CaSe Of smaller ones・Each sample was weighed  

and placedin a stainIess steelpan or a porcelain  
dish．After carbonized，the sample was ashedin  

an electric mufflefurnace．   

b，She‖fish   

Approximately 4kg of shellfish including the 

SheLIswasco＝ected orpurchased．Afterremovlng  

the shells，it was treatedin the same way as that  
forthe sea fish．  

C．Seaweeds  

Edible seaweeds were collected and rinsed with 
WatertOremOVeSandandotheradheringmatterson  
the surface． These were removed ofexcesswater．  

Weigheddriedandashed．   

Tablelshowsdetailsofsamplecollection．  

（9） Milk   

Rawm‖kwasco‖ectedinproducingdistrictsand  
COmmerCialm‖kwaspurchasedinconsumlngdistri－  
CtS，MiIkin a stainJess steelpan or a porcelain  
dish was evaporated to dryness foIIowed by  
Carbonizatjonandashing・   

（10）Vegetables   

Spinach and Japanese radish were selected as 
the representatives for left vegetables and for 
nonstarch r00tS．reSPeCtivety・After removlng SOil，  
the edible part of vegetable sample was dried and  
Carbonizedin a stainless steelpan or a porcelain  
dish．  

（11）Tea   

Five hundred grams of manufactured green tea  
WaS CO＝ected，Carbonized and ashedin a stainless  
Steelpanoraporcelaindish．  

Tablel DetaiIsofsampleco＝ection  

Sample  Frequencyofsamp＝ng  QuantityofsampIe  

＝Environmentalmaterials＝  

（1）Rajnandd「yfallout   

l．Fordomesticprogram  
2．ForWHOprogram  
（2）Airbornedust  

（3）Servicewaterand freshwater  

l，Servicewater（sourcewater）  

2．Servicewater（tapwater）  

3．Freshwater  

（4）Soi1  

1．0～ 5 cm  

2．5～ 20cm  

（5）Seawater   

（6）Sea sediments  

＝Dietarymateria［s＝   

（7）Totaldiet   

（8）Rice   

l．Producjngdistricts  
2，Consumingdistricts   

（9）Milk   

l．Producingdistrictsfor  
WHOprogram  
2．Producingdist「ictsfor  

domestic program 

monthly  
monthly  
qua「te「ly   

Semlyearly  
Semlyear（y  
yearly（fishingseason）   

yearly  
yea「ly  

yea「ly  

yearly   

Semlyearly   

yearly（harvestingseason）  

yearIy（harvestingseason）  

〉3000m3／month  

lOO12  

100」2  

100 二〉  

g
β
 

k
k
 

O
 
 

4
 
4
 
4
 
4
 
 

dailyamountfor5persons   

5kg（polishedrice）  

5kg（polishedrice）  

quarterly（February，May，Augustand 3Q  

November）  

Semiyearly（Februa「yandAugust）  3Q  

（2）   



Sample  Frequencyofsampllng  Quantity of sample 

Semiyearly（FebruaryandAugust）  3 2  3．ConsumJngdistricts   
4．Powdered milk  
（10）Vegetables  

l．Producingdistricts   
2．Consum椚gdistricts  

（＝）Tea  

（12）Fish，She‖fishand seaweeds   

l．Sea fish   

2，Freshwaterfish   
3．Shellfish   
4．Seaweeds  

SemiyearIy（AprilandOctober）   

yearly（harvestingseason）  

yearly（harvestingseason）  

yearJy（thefirstharvestingseason）   

yearly（fishingseason）  

yearly（fishingseason）  

yearly（fishingseason）  

yearty（fishingseason）  

2～3k9  

g
 
g
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4
 
 

500g（manufacturedtea）  

Same PrOCedure as that describedin the section2－  
（4）．   

3． Separationofstrontium－90andcesium－137  
（1） Strontium－90   

Sample soLutions．prepared asin the foregolng  
SeCtions2－（1）through2－（4），Were neutralizedwith  
SOdium hydroxide．A代er sodium carbonate was  
added．the precIPitate of strontium and calcium  
Carbonates was separated． The supernatant  
soIution was retained for cesium－137 determination．   

The carbonates were dissolved in hydrochloric 
acid and strontiumand calciumwereprecJPitatedas  
OXaIates．The prec［Pitatewas diss0lvedin nitric acid  
and strontium was separated from calcium by  
SuCCeSSive fumlng nitric acid separation・lron  
scavenge was made after addition of ferric iron 
Carrierf01Iowed bybariumchromateseparationafter  
addition of barium carrier to remove radium．its  

daughters and lead. Strontium was recovered as 
Carbonate．and the precIPitate was dried and  
Weighed to determine strontium recovery・The  
StrOntium carbonate was diss0lvedin hydroch（Oric  
acid andiron carrierwas added． The s0lution was  

allowed to stand fortwoweeks for strontium－90and  

ytt「ium－90to attain equilibrium・Yttrium－90was  
COPreC霊Pitated with ferric hydroxide and the  

PreCrPitatewasfilteredoff，WaShedandcounted・   

（2） Cesium－137   

The supernatant separated from the strontium  
fractionwasacidifiedwith hydrochIoricacid・WhiIe  
Stjrrmg，CeSium was adsorbed on the ammonium  
moIybdophosphateadded・   
After filtered off and washed with hydrochloric  
acid the precIPEtate WaS diss0lvedin2．5N sodium  
hyd「OXide s0lし■tionThe s0lution was adjusted to  
PH8．2with hydrochloricacidand allowedtoc00ll   
ResuItant m01ybdenum hydroxide which separated  

2． PreparationofsamplesforanalysIS  
（1） Rain．servicewaterandfreshwater   

Strontium and cesium were eluted with hydro－  
Ch10ricacidfromthecationexchangec0lumn・The  
residueofrainsampleonthefilterpaperwasashed  
in an eIectric muffle furnace and the ash was  

dissoIvedin hydroch10ric acid．Theinsoluble part  
was 用tered and washed． The filtrate and the  
WaShingswerecombinedtothepreviouseluateand  
usedforradiochemicalanalysISl   

（2） Soiland Sea sediment  

Dried soiL was crushed to smatIer ones than O．2  

5mminsizebyacrusher・Thesievedsamplewas  
ashedin an electricmu什Iefurnace regulated at450  
0c．Thesamplewasthen heatedwith hydrochIoric  
acid．strontiumand cesium carriersoIutions andthe  
mixturewas heated． Theins01ubEe constituentwas  

filtered o什and washed with water．   

The dried sample was crushed to smaller ones  
than O．25mm by a crushing machine・Thefurther  

PreParation of the sampIe was the same as that  
describedin thesection2－（2）．  

（3） Rice   

Theashed samplewas pulverized with a porcel－  
ain mortar and passed through a O・35mm sieve・  
The sieved sampIe to which both strontium and  
CeSium carriers were added，WaS digested with  
nitric acid by heating．After the sample was  
heated agaln With nitric acid to dryness，StrOntium  
and cesium were extracted with hyd「OChloric acid  
and water． Theinso［uble constituent vvas fiItered  
and washed．The filtrate and washings were  
COmbinedforsubsequentradiochemicalanafysIS・   

（4）Airborne dust．diet．miIk．vegetabIes．fish  
and she‖fish．seaweeds．tea and others   

These ashed samples vvere treated vvith the  

（3）   



Outin the s0lutjon，WaS filtered offand washed with  

Water． EDTA was added to the filtrate and wash－  

1ngS．Cesium and rubidium were adsorbed on a  
Cation exchangecoEumn and cesiumwas separated  
fromrubidiumbyelutingwithhydrochloricacidL   
The eluate was evaporated to dryness and was  
diss0lved， The soIution was fiItered．  

Chlorop［atinic acid was added to precIPitate cesi－  

um．Theprectpitatewasfilteredontoataredpaper  
uslng a demountable filter and washed with water  
and then ethanoE．Afterdrying，thechemicalyield  

Of cesium was determined by weighing the precIP－  
itate．Cesium－137radioactivity was measured for  
thisprecipitate．   

4． Determination of stabIe strontjum．calcium  

and potassium   
A weighed amount of soil or sea sediment was 
heatedin a eIectric mu冊e furnace at 450Oc and  
thentreatedwithhydrocHoricacidforextraction．  
A weighed aI［qUOt Ofashed samples oftotaldiet，  
Vegetables，milk，fish．shellfish or seaweeds was  

djgestedwith hydrofluoricacidandnitricacid．  
The extractwas made upto an appropriate vo（ume  
With d‖山e hydrochloric acid，The sampIe solution  

WaS analyzed for calcium by titration with standard  

POtaSSium permanganate solution after separating  
Calcium as oxaIate．Atomic absorption spectros－  
COPy WaS aPPlied when appropriate． Stable  
StrOntiumand potassiumweredetermined byatomic  
absorption and flame emission spectrometry，  
respectively．   

5． Counting   
After the radiochemical separation the mounted 
PreCIPitates were counted for activity usmglow  
background betacountersnorma［lyfor60t090min  
Net sampLe counting rates were corrected for  
COunter efficiency，reCOVery，SeIf－absorption and  

decay to obtain the content of strontium－90and  

CeSium－137per sample aIlquOt．From the results．  
COnCentrations of these nuclidesin the onglnal  
SamPleswerecalcuIated．  

（4）   



6． Res］lts  
（1）－1  Strontuin－90 and Cesiun－137in Rain and Dry Fa170Ut（for domestic progran）  

（from Oct．1997 to Mar．1998）  

－COntinued from No．122 0f this pubIication－  

TabIe（1）－1  ：Strontium－90 and Cesium－137in Rain and Dry Fallout  

Duration  Precipitation  90sr  ＝7cs   

（days）  （nm）  （MBq／krTl）  （MBq／kni）  

Location  

September．1997   

Nagoya，AICH1  

0c†obe「．1997   

Sapporo，HOKKAIDOU   

Aomo「i．AOlJORI   

Ho「ioka，川ATE   

O【agaWa－maChi．M＝用GI   

Yarnagata，YA”AGATA   

Ookuma－maChi，FUKUSHⅧA   

Mito，】BÅRAKI   

KaYaChi－maChi．TOCト＝G［   

Naebashi．GUNNA   

U「awa，SAITAuA   

Ichihara．CHIBA   

Shinjuku．TOKYO   

Yokohama．KANÅGAWA   

Kosugi－maChi，TOYAMA   

Fuk両，FUKUI   

Koufu，YAHANÅS＝l   

Gifu．GIFU   

Shiz］Oka．SHIZUOKA   

Nagoya，ÅlCH1   

00tSU，SHIGA   

Tsu．MIE   

Kyoto．KYOTO   

Kobe，HYOUGO   

Na「a．NARA  

0．011  

0．017  

0．013  

0．011  

0．0000  

0，027  

0．030  

0，0000  

0．020  

0．012  

0．019  

0．010  

0．0000  

0．025  

0．0025  

0．019  

0．0000  

0．001  

0．002  

0．0000  

0．000  

0．011  

0．003  

0．024  

0．055  

0．034  

0．0058  

0．030  

0．072  

0．016  

0．0034  

0．000  

0．013  

0．0076  

0．009  

0．032  

0．000  

0．022  

0．012  

0．012  

0．12  

0．0037  

0．003  

0．029  

0．003  

0．032  

0．006  

0．014  

0．058  

0．012  

0．015  

0．0067  

0．011  

0．017  

0．0080  

0．0064  

0．010  

0．0079  

0．0064  

0．010  

0．013  

0．013  

0．012  

0．014  

0．0069  

0，057  

0．0094  

0．011  

0．0＝  

0．011  

0．016  

0．014  

0．013  

0．010  

0．012  

0．014  

0．015  

0．011  

0．013  

0．0099  

0．013  

0．016  

0、0091  

0．015  

0．011  

0．090  

0．015  

0．0098  

0．015  

0．0089  

0．056  

0．0096  

0．011  

0．011  

0．0099  

0．013  

0．012  

0．010  

0．012  

0．015  

1
 
 
1
 
1
5
5
5
5
5
 
5
5
5
 
5
5
 
1
 
1
 
5
 
5
 
5
 
5
 
5
 
5
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3
3
3
3
3
3
3
3
3
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（6）  

90sr  ＝7cs   

（MBq／kポ）  （MBq／kポ）   

Duration  Precipitation   

（days）  （mm）  

Location  

0．012  

0，015  

0．0082  

0．011  

0．013  

0．010  

0．011  

0＿017  

0．013  

0．013  

0．015  

0．011  

0．013  

0．010  

0．012  

0．012  

0．011  

0．014  

0．017  

0．017  

0．012  

0．011  

0．011  

0．014  

0．0081  

0．012   

0．012  

0．000  

0．013  

0．000  

0．002  

0．000  

0．000  

0．031  

0．013  

0．012  

0．000  

0．014  

0．006  

0．000  

0．050  

0．0094  

0．025  

0．000  

0．007  

0．026  

0．013  

0．019  

0．000  

0．0071  

0．014  

0．009  

0．023  

0．0097  

0．0084  

0．0077  

0．015  

0．013  

0．0099  

0．0068  

0．014  

0．013  

0．0060  

0．012  

0．016  

0．0077  

0．010  

0．0093  

0．0073  

0．0074  

0．029  

0．0088  

0．010  

0．0094  

0．033  

0．014  

0．014  

0．013  

5
 
5
 
5
 
6
 
1
 
5
 
5
 
4
 
5
 
5
 
5
 
5
 
7
 
 

3
 
3
 
3
 
3
 
3
 
3
 
3
 
3
 
3
 
3
 
3
 
3
 
3
 
 

Wakayama．WAKAYÅMÅ   

Tottori，TOTTOF＝   

Matsue，SHlkJANE   

Hiroshima．HIROSH［MA   

Takamatsu，KAGAWA   

Matsuyana．EHILJE   

Dazaifu，FUKUOKA   

Saga．SAGA   

Nagasaki．NAGASAKL   

Uto，KUuAMOTO   

Ooita，001TA   

uiyazaki．肌YAZAKI   

Yonagusuku－naChi，Okinawa  

November，1997   

Sappo「0．HOKKAIDOU   

Aomo「i，AOlJORI   

Mo「ioka．川ÅTE   

OnagaYVa－naChi．LHYAGI   

Yamagata．YAMAGATA   

Ookuna－maChi．FUKUSHINA   

uito．1BARAKI   

Kawach卜nachi．TOCHIGI   

Naebashi．GUNMA   

Urawa．SAITAkJA   

Lchihara，CHIBA   

Shinjuku，TOKYO   

Yokoham8．KANAGAWA  
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Duration  Precipitation  90sr  137cs   

（days）  （mm）  （MBq／kポ）  （uBq／krポ）   

Location  

0．003  

0．000  

0．008  

0．008  

0．0000  

0．028  

0．015  

0．026  

0．009  

0．000  

0．0000  

0．005  

0．022  

0．0086  

0．003  

0．000  

0．000  

0．000  

0．003  

0．0000  

0．020  

0．000  

0．009  

0，020  

0．012  

0．017  

0．010  

0．056  

0．011  

0．0‖  

0．0095  

0．018  

0．010  

0．018  

0．012  

0．011  

0．0090  

0．010  

0．015  

0．0074  

0．010  

0．011  

0．011  

0．011  

0．010  

0．0097  

0．013  

0．010  

0．010  

0．019  

0．025  

0．013  

221．2  

223．2  

125．5  

263．3  

337．5  

208．5  

130．8  

225．5  

157．0   

92．1  

141．2  

145，5  

128．1  

153．9  

120．6   

84．0  

107．0  

153．4  

188．5  

190．0  

129．4   

97．5  

100，0  

141．2  

57．0  

104．4  

0．019  

0．067  

0．000  

0．025  

0．0098  

0．026  

0．0007  

0．025  

0．058  

0．022  

0．016  

0．017  

0．077  

0．017  

0．0000  

0．000  

0．001  

0．021  

0．013  

0．002  

0．000  

0．0000  

0．007  

0．016  

0．0000  

0．027  

0．0089  

0．073  

0．011  

0．013  

0．0074  

0．016  

0．0081  

0．0082  

0．018  

0．013  

0．0076  

0．012  

0．012  

0．0098  

0．0084  

0．014  

0．013  

0．0078  

0．011  

0．013  

0．011  

0．0085  

0．013  

0．011  

0．0060  

0．011  

Kos】gi－maChi，TOYAMA   

Fukui，FUKUt   

Koufu，YAMAHASHI   

Gifu．GIFU   

Shizuoka，SHIZUOKA   

Nagoya，AICH1   

00tSU．SHIGA   

Tsu，uIE   

Kyoto，KYOTO   

Kobe．HYOUGO   

Nara，NÅRA   

Wakayama，WAKAYAl」Å   

Tottori，TOTTORI   

Natsue，SH川ANE   

Hiroshina，HIROSH＝lA   

Takamatsu．KAGAWA   

Hats】yama．EH川E   

Dazajfu，F〕KUOKA   

Saga，SÅGA   

Nagasaki．NAGASAKI   

Uto．KUNALJOTO   

Ooita．001TA   

】iyazaki，ulYÅZAKI   

Yonagusuku－maChi，OkinaYa  

December．1997   

Sapporo，HOKKAIDOU   

Aomori，ÅOuORl  
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（7）   



（8）  

Duration  Precipitation  90sr  －37cs  

（days）  （mm）  （MBq／krバ）  （uBq／krポ）  

Location  

uo「ioka，川ATE  

Onagawa－naChi．NLYAGI  

Yamagata，YAMAGÅTA  

Ookuna－naChi，FUKUSHrNA  

uito．川場RAKI  

Kawachi－naChi，TOCHIGL  

”aebashi．GUNMA  

Urawa，SAITAMA  

Ichihara，CHIBA  

Shinjuku，TOKYO  

Yokoha汀柑，KÅNAGAWA  

Kosugi－maChi．TOYAMA  

Fukui．F〕KUI  

Koufu，YAMÅNÅSHI  

Gifu，GIFU  

Nagoya，Å1CH1  

00tSu，S＝lGÅ  

Tsu，MIE  

Kyoto．KYOTO  

Kobe．HYOUGO  

Na「a，NARA  

Yakayama，WAKAYA”A  

Tottori．TOTTOF＝  

Natsue．SHLNANE  

Hiroshima，HIROSH［NA  

Ishii－maChi．TOKUSHluA  

Takamatsu．KAGAYA  

6
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0．0000  

0．016  

0．013  

0．O14  

0．0076  

0．0099  

0．012  

0．030  

0．016  

0．014  

0．012  

0．0098  

0．000  

0．013  

0．046  

0．019  

0．005  

0．0000  

0．000  

0．030  

0．020  

0．048  

0．040  

0．022  

0．0000  

0．065  

0．010  

0．010  

0．005  

0．0000  

0．016  

0．008  

0．000  

0．044  

0．003  

0．004  

0．0000  

0．026  

0．005  

0．000  

0．007  

0．017  

0．000  

0．000  

0．0070  

0．000  

0．01Z  

O．0000  

0．0000  

0．068  

0．014  

0．000  

0．46  

0．000  

0．011  

0．010  

0．0085  

0．016  

0．015  

0．014  

0．015  

0．014  

0．011  

0．0092  

0．013  

0．010  

0．057  

0．011  

0．013  

0．015  

0．015  

0．0095  

0．011  

0．012  

0．0095  

0．0087  

0．019  

0．0080  

0．012  

0．037  

0．011   

0．014  

0．014  

0．0077  

0．011  

0．0078  

0．0078  

0．011  

0．022  

0．014  

0．012  

0．013  

0．0094  

0．043  

0．012  

0．016  

0，017  

0，012  

0．0068  

0．012  

0．015  

0．0072  

0．028  

0．0093  

0．010  

0．0099  

0．013  

0．013  



Duration  Precipitation  90sr   

（uBq／knて）  

＝7cs   

（MBq／krパ）  

しocation  

（days）   （mm）  

Matsuyama，EHIME   

Dazaifu，FUKUOKA   

Saga，SAGA   

Nagasaki，NAGASAKJ   

Uto，KU肌用OTO   

Ooita，00けA   

Miyazaki，MIYAZAKI   

Yonagusuku－maChi，OkinaYra  

Ja【ua「y，1998   

Sapporo．HOKKAIDOU   

Aomori，AOMORI   

Morioka，川ATE   

Onagawa－maChi，MIYAGI   

Yamagata，YAuAGATA   

Ookuma－rnaChi，FUKUSH   

Mito，lBARAKI   

Kawachi－naChi，TOCHIGI   

Maebashi．GUNMA   

U「awa．SAITÅuA  

Ichihara．Cト＝BA   

Shinjuku，TOKYO   

Yokohama．KÅNAGAWA   

Kosugi－maChi，TOYAMA   

Fukui．FUKUI   

Koufu．YAMANASHI   

Gifu．GIFU   

Shiz］Oka，SHIZ〕OKA  
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86．5  

130．5  

153．3  

113．5  

68．2   

72．8  

116，1  

133．4  

83．5  

125．3  

11．3  

81．0  

149．8  

116．5  

86．5   

92．9  

108．5  

＝0．7  

162．7  

145．6  

159．5  

242．5  

367．0  

128．0  

132．5   

2．0  

0．022  

0．0084  

0．0000  

0．022  

0．018  

0．020  

0．0000  

0．016  

0．015  

0．0068  

0．0088  

0．011  

0．014  

0．012  

0．0052  

0．022  

0．012  

0．0091  

0．028  

0．024  

0．0067  

0．0052  

0．015  

0．0091  

0．013  

0．018  

0．012  

0．0078  

0．013  

0．012  

0．066  

0．010  

0．022  

0．0072  

0．000  

0．015  

0．010  

0．000  

0．020  

0．0000  

0．0000  

0．000  

0．010  

0．011  

0．011  

0．010  

0．010  

0．0079  

0．0088  

0．011  
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（10）  

Duration  Precipitation  90sr  －37cs  

（days）  （mm）  （MBq／krポ）  （uBq／kポ）   

Location  

Nagoya，AICH1   

00tSu．Sト‖GA   

Tsu，MIE   

Kyoto．KYOTO   

Kobe，HYOUGO   

Na「a，NARÅ   

Wakayama，†AKAYAl－A   

Tottori，TOTTORI   

Natsue，SH川ANE   

＝iroshina，HIROS日用A  

Ishii－naChi，TOKUSHINA   

Takanatsu．KAGAYA   

”atsuyama．EHl”E   

Dazaifu，FUKUOKA   

Saga．SAGA   

Nagasaki，NÅGASAKI   

Uto，Kい」ÅMOTO   

Ooita，001TA   

侶yazaki，HIYAZAKI   

Yonagusuku－maChi，OkinaYa  

Feb「aty．1998   

Sapporo．HOKKAIDOU   

Aomori，AOuORI   

Horioka，川ATE   

O【agaWa－maChi，MIYAGI   

Yamagata．YAMAGATA   

Ookuma－maChi．FUKUSHIMA  

144．2  

177．0  

12ト5  

146．0  

158．3  

217．2  

124．0  

265．6  

202．6  

122．0   

91．9   

74．0   

94．5  

149．7  

107．1   

94．5  

16ト1  

172．6  

416．6  

150．5  
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0．016  

0．0027  

0．0087  

0．024  

0．019  

0．000  

0．018  

0．044  

0．021  

0．011  

0．035  

0．000  

0．044  

0．0011  

0．025  

0．002  

0．030  
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0．0073  

0．0065  

0．0088  

0．012  

0．011  

0．012  

0．013  

0．010  

0．012  

0．0097  

0．013  

0．0090  

0．0066  

0．012  

0．012  

0．020  

0．011  

0，010  

0．016  

0，010  

0．011  

0．023  

0．015  

0．0062  

0．011  

0．012  

0．0088  

0．010  

0．0095  

0．011  

0．010  

0．019  

0．012  

0．011  

0．034  

0．011  

0．014  

0．013  

0．0091  

0．0085  

0．012  
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Duration  Precipitation  98sr  137cs  

（days）  （mm）  （MBq／kポ）  （MBq／krポ）  

Location  

Mito，lBARAKI  

KaYaCh卜machi，TOCHIGl  

”aebashi，GUN”A   

Urawa，SAけAMA  

Ichihara，CHIBA  

Shinj］ku，TOKYO  

Yokohama，KANÅGAWA  

Kosugi－maChi，TOYAlJA  

Fuk両．FUKU！  

Koufu．YAuANASト＝  

Gif】，GけU  

Shizuoka，SHIZUOKA  

Nagoya，A［CH1  

00tSU，SHIGA  

Tsu，MIE  

Kyoto，KYOTO  

Kobe．HYOUGO  

Na「a，NARA  

Wakayama，WAKAYÅuA  

Tottori，TOTTORI  

Natsue，SH川ANE  

Hiroshima，HIROSH＝川  

Ishii－naChi，TOKUSHl”A  

Takamatsu，KAGAYA  

uatsuyama，EHIME  

Dazaifu，FUKUOKA  

0．001   ±  0．011  
＋  一一－－  

0．031   ±  0．012  

0．0063  ±  0．0098  

0．035   ±  0．012  
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0．012  
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0．0097  

0．011  

（11）   



（12）  

90sr  137cs  Duration  Precipitation  

しocation   

（days）  （mm）  （MBq／krパ）  （MBq／krパ）  

Saga，SAGA   

Nagasaki，NAGASAKJ   

Uto，K〕肌川OTO   

Ooita．00一丁A   

Miyazaki，MIYÅZAKI   

Yonagusuku－maChi，Okinawa  

Ma「ch，1998   

Sapporo，HOKKAIDOU   

Aomori，AOMORI   

Morioka，tWATE   

Onagawa一円aChi，MIYAGI   

Yamag∂t己，YÅMAGATA   

Ookuma－naChi，FUKUSHIMA   

Mito．1巳ARAKI   

Kawachトmachi．TOCHIGI   

Maebashi，GUNMA   

Urawa，SAITA”A   

Ichihara，CHIBA   

Shinjuku，TOKYO   

Yokohama．KANAGAWA   

Kosugi－nlaChi．TOYAMA   

Fuk山．FUKUl  

9
 
9
 
9
 
9
 
9
 
9
 
 

2
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2
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2
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12．6  

119．0   

95．8  

100．9  

326．4  

344．9  

49．5  

13．6  

13．9   

31．5   

35．8   

40．5   

55．5   

43．1   

34．5   

53，8   

70．2   

81．4  

144．2   

94．6  

113．8  

0．033  

0．026  

0．000  

0．0000  

0．023  

0．025  

0．013  

0．018  

0．013  

0．0095  

0．013  

0．018  

0．013  

0．016  

0．019  

0．00088  

0．0076  

0．014  

0．011  

0．0085  

0．0087  

0．015  

0．015  

0．015  

0．016  

0．015  

0．078  

0．021  

0．023  

0．004  

0．032  

0．009  

0．024  

0．024  

0．029  

0．058  

0．014  

0．010  

0．012  

0．011  

0．013  

0，012  

0．012  

0．011  

0．013  

0．016  

0．012  
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0．028  

0，046  

0．064  

0．020  

0．13  

0．035  

0．084  

0．014  

0．012  

0．016  

0．012  

0．019  

0．015  

0．057   



Duration  Precipitation  90sr  137cs  
Location  

（days）   （mm）  （MBq／krポ）  （MBq／k汀り  

Koufu，YA”ANASHL  

Gifu，GIFU  

Shizuoka，SHIZUOKA  

Nagoya，AICH1  

00tSU，SHIGA  

Tsu．1‖E  

Kyoto．KYOTO  

Kobe，HYOUGO  

Na「a，NARÅ  

Wakayama，WAKAYAl」Å  

Totto「i，TOTTORI  

Matsue．SHINANE  

Hiroshipma．1＝ROSH川A  

Ish＝－maChi．TOKUSHL”A   

Takamatsu，KÅGAWA  

Matsuyama，EHINE  

Dazaifu．FUKUOKA  

Saga．SAGA  

Nagasaki，NAGASAKl  

Uto，KU肌用0TO  

Ooita，001TÅ  

uiyazaki，uIYAZÅKt  

YonagusukuTmaChi．OkinaYa  
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72．5  

157．0  

145．5  

94．9  

126．6  

81．5  

85．0   

6ト8  

106．8   

69．0   

68．5  

136．0  

174．3   

56．8  

70．5   

72．0  

131．1  
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99．0   
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177．5  

9
 
 

0
 
 

5
 
0
 
0
0
 
「
〇
 
2
 
0
 
0
0
 
6
 
3
 
0
 
5
 
6
 
3
 
0
 
 

2
 
4
 
5
 
1
 
0
 
0
’
－
3
 
1
 
3
 
5
 
ハ
U
 
2
 
5
 
 

（
U
 
O
 
O
 
O
 
O
 
O
 
O
 
O
 
O
 
O
 
O
 
（
U
 
（
U
 
O
 
 
 

O
 
O
 
（
U
 
O
 
（
U
 
O
 
O
 
（
U
 
O
 
（
U
 
ハ
U
 
O
 
O
 
O
 
 

8
 
 
 
5
 
 
 
6
 
 

3
 
5
 
 

1
 
7
 
1
 
2
 
2
 
7
 
7
 
4
 
5
 
9
 
7
 
4
 
3
 
9
 
 

1
 
1
－
1
 
■
1
・
1
－
0
 
0
 
1
 
■
－
 
0
 
－
 
0
 
－
 
0
 
 

0
 
0
 
0
 
（
U
 
ハ
リ
 
O
 
（
U
 
O
 
O
 
ハ
リ
 
O
 
（
U
 
O
 
（
U
 
 
 

O
 
（
U
 
n
）
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
 

0
 
 

1
 
3
 
3
 
3
 
0
 
1
 
ハ
リ
 
2
 
5
 
9
 
3
 
0
 
 

■
 
一
 
－
 
－
 
1
 
1
－
 
－
 
1
－
－
 
1
 
1
 
0
 
1
－
 
2
 
 

一
 
■
 
0
 
0
 
0
 
（
U
 
O
 
O
 
O
 
（
U
 
O
 
O
 
O
 
∧
U
 
 

－
 
 
■
 
 

－
 
■
 
0
 
0
 
0
 
0
 
0
 
0
 
（
U
 
O
 
O
 
（
U
 
O
 
O
 
 

0．017  

0．009  

0．017  

0．027  

0．000  

0．025  

0．007  

0．012  

0．050  

0．025  

0．022  

0．11  

0，029  

0．015  

0．0000  

0．0011  

0．0000  

0．030  

0．001  
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0．000  

0．022  

0．028  

0．040  

0．040  

0．004  

0．019  

0．024  

0，017  

0．012  

0．0074  

0．013  

0．016  

0．020  

0．010  

0．013  

0．010  

0．0080  

0．012  

0．012  

0．0095  

0．0094  

0．0095  

0．012  

0．012  

0．010  
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6． Results   

（1）－2  Strontuim－90and Cesium－137in Rain and Dry Fallout（for YHO program）  
（from Oct．1997 to LJar．1998）  

－COntinued fron No，122 0f this publication－  

Table（1）－2 ：Strontium－90 and Cesiunl－137in Rain and Dry Fa［lout  

Duration  Precipitation  gOsr  137cs   

（days）  （mm）  （MBq／knり  （uBq／knり  

Location  

October，1997   

Akita，AKlTA   

Chiba，CHIBA   

Niigata，l＝lGATA   

Kanazawa．】SHIKAWA   

Nagano，NAGÅNO   

Osaka，OSAKÅ   

Okayama，OKAYAllA   

Yamaguchi．YANAGUCHJ   

Kochi．KOCHI   

Kagoshima，KAGOSHIMA  

Nove打Iber，1997   

Akita，ÅKlTA   

Chiba，CHIBA   

N＝gata，NIIGATA   

KanazaYra，］SHIKAVA   

Nagano，NAGANO   

Osaka，OSAKA   

Okayama，OKAYÅMA   

Yamaguchi，YANAGUCHI   

Kochi，KOCHI   

Kagoshina．KAGOSHIMA  

December．1997   

Åkita，ÅKITA   

Chiba，CHIBA   

Niigata．NllGATA   

Nagano，NAGANO  

5
 
1
 
5
 
2
 
1
 
4
 
5
 
5
 
5
 
2
 
 

3
 
3
 
3
 
3
 
3
 
3
 
3
 
3
 
3
 
3
 
 

284．2   

33．6  

151．2  

159，5   

5．0   

27．7   

35．8   

23．0   

35．4   

21．5  

135．0   

81．3  

139．6  

301．0   

56．8  

126．7   

44．9  

271．0  

206．2  

118．0  

205．9   

64．2  

229．8   

69．3  

0．020  

0．021  

0．023  

0，027  

0．003  

0．013  

0．0081  

0．0098  

0．053  

0．027  

0．0000  

0．013  

0．0087  

0．017  

0．019  

0．033  

0．004  

0．001  

0．056  

0．037  

0，022  

0．062  

0．022  

0．010  

0．011  

0．015  

0．0064  

0．015  

0．011  

0．0083  

0．0064  

0．0068  

0．012  

0．012  

0．0064  

0．013  

0．0052  

0．014  

0，014  

0．015  

0．012  

0，012  

0．017  

0，014  

0．013  

0．0073  

0．0000  

0．000  

0．000  

0．013  

0．013  

0．039  

0．0000  

0．010  

0．0000  

0．0000  

0，000  

0．016  

0．0000  

0．001  

0．0000  

0．020  

0．000  

0．022  

0．027  

0．007  

0．007  

0．007  

0．013  

0．0099  

0．0092  

0．012  

0．013  

0．0098  

0，014  

0．019  

0，0094  

0．015  

0．0095  

0．0091  

0．010  

0．013  

0．0097  

0．012  

0．0095  

0．011  

0．0‖  

0．015  

0．012  

0．010  

0．010  

0．011   
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Duration  Precipitation  90sr  137cs   

（days）  （mm）  （MBq／knて）  （HBq／knて）   

Location  

Osaka，OSAKA   

Okayama，OKAYAlJA   

Ya汀IaguChi，YANAGUCHI   

Kochi，KOCHI   

Kagoshina，KAGOSH［LIA  

Janua「y，1998   

Akita，AKlTA   

Chiba，CHIBA   

Niigata，NllGATA   

Kanazawa，lSト＝KAWÅ   

Nagano，NAGÅNO   

Osaka．OSÅKA   

Okayama，OKAYAMA   

Yamaguchi，YAlJAGUCト‖   

Kochi．KOCHI   

Kagoshima，KAGOS＝川Å  

Febraly，1998   

Akita．AKITA   

Chiba．CHIBA   

N＝gata，NllGÅTA   

KanazaYa，lSHIKAYA   

Nagano，NAGANO   

Osaka，OSAKA   

Okayal¶a，OKAYÅuA   

Yamaguchi．YALJAGUCHI   

Kochi，KOCHI   

Kagoshima，KAGOSH＝川  

6
 
6
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0
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3
 
3
 
3
 
 

9
 
3
 
0
 
n
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7
 
9
 
9
 
7
 
4
 
 

9
 
1
 
6
 
5
 
5
 
 

0．000  

0．002  

0．000  

0．064  

0．051  

0．018  

0．021  

0．001  

0．044  

0．010  

0．014  

0．0＝  

0．003  

0．059  

0．075  

0．035  

0．040  

0．020  

0．027  

0．016  

0．005  

0．013  

0．003  

0．069  

0．046  

0．016  

0．014  

0．011  

0．011  

0．016  

0．013  

0．012  

0．0099  

0．014  

0．012  

0．013  

0．012  

0．011  

0．0096  

0．018  

0．017  

0．014  

0．012  

0．014  

0．013  

0．014  

0．014  

0．011  

0．018  

0．017  

0．002  

0．006  

0．000  

0．001  

0．032  

0．018  

0．012  

0．015  

0．013  

0．020  

0．010  

0．0000  

0．029  

0．053  

0．027  

0．040  

0．018  

0．003  

0．016  

0．0000  

0．0023  

0，015  

0．0044  

0．032  

0．004  

±
±
±
±
±
 
±
±
±
±
±
±
±
±
±
±
 
±
±
±
±
±
±
±
±
±
±
 
 

3
 
 

0．012  

0．011  

0．011  

0．011  

0．016  

0．012  

0．0081  

0．012  

0．013  

0．0085  

0．011  

0．0093  

0．013  

0．016  

0．014  

0．013  

0．0099  

0．012  

0．014  

0．0085  

0．0093  

0．012  

0．0091  

0．012  

0．012  
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125．5  

128．1  

197．5  

282．0   

50．0   

84．1  

146．1  

152．0  

142．3  

174．0  

78．6  

113．4   

82．3  

176．5   

54．5   

96．7   

82．8   

82．0  

193．6  

107．5  
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Duration  Precipitation  90sr  137cs   

（days）  （mn）  （LJBq／kni）  （LJBq／krTf）  

Location  

uarch，1998   

Akita．AKITA   

Chiba，CHIBA   

Niigata．N［lGATA   

KanazaYa．1SHLKAYA   

Nagano．NÅGÅNO   

Osaka，OSÅKÅ   

Okayama．OKAYÅuA   

Yamaguchi．YAlJAGUCHI   

Kochi．KOCHI   

Kagoshima．KAGOS日用A  

1
 
2
一
－
 
1
・
l
 
l
 
l
 
l
 
1
 
2
 
 

3
 
3
 
3
 
3
 
3
 
3
 
3
 
3
 
3
 
3
 
 

71．8  

96．9  

73．4  

131．0  

69．7  

57．9   

56．0  

134．0  

177．5  

＝ほ．5  

0．018  

0．024  

0．033  

0．032  

0．024  

0．0000  

0．026  

0．017  

0．060  

0．021  

0．0069  

0．012  

0．013  

0．0091  

0．0089  

0．0097  

0．017  

0．014  

0．017  

0．014  

0．037  

0．024  

0．035  

0．000  

0．035  

0．005  

0．013  

0．007  

0，000  

0．037  

±
±
±
±
±
±
±
±
±
±
 
 

0．012  

0．011  

0．014  

0．011  

0．015  

0．011  

0．012  

0．011  

0．010  

0．014   

±
±
±
±
±
±
±
±
±
±
 
 



（2）  Strontium－90and Cesium－137in Airborne Dust  

（from Oct．1997to kAar．1998）  

－COntinued fron No．122 0f this publication－  

TabJe（2） ：Strontium－90and Cesium－137in Airborne Dust  

Sampling  

Period  

Absorption   

VOlume   

（m2）  

Locatio【  

October－Decenber，1997   

uorioka，lWATE  

Åkita，AK汀A   

Yanagata，YAkAAGATA   

Ookuna－maChi．FUKUSHluA  

uito．柑ARAKI   

Kawachi－maChi，TOCHIGl   

lchihara，CHIBA   

Yokohana，KANAGAWA   

Nijgata，NIIGATA   

Kosugi－maChi．TOYANA  

Fukui．FUKい  

Koufu．YAuANAS‖   

Nagano，NAGANO   

Gifu，GIFU  

Hanaoka－maChi．SHIZUOKA   

Hagoya，AIC‖  

00tSU，SH柑Å   

Tsu，Mほ   

Kyoto，KYOTO   

Osak孔 OSAKA   

Kobe，HYOUGO  

Na「a，NARA   

Wakayama，WAKAYAMA  

Tottori．TOTTORl  

10～12  

10～12  

10～12  

10一－12  

10一－12  

10～12  

10～12  

10～12  

10～12  

10～12  

10～12  

10～12  

10一－12  

10－12  

10・－12  

10～12  

10～12  

10～12  

10～12  

10～12  

10～12  

10～12  

10～12  

10～12  

6．737．0  

10，800．0  

12．960．0  

11，736．8  

11，788．8  

15，174．0  

101188．1  

10．241．0  

10，813．0  

18，033，0  

13，381．6  

9．059．0  

11．787．0  

11，581．0  

10，153．0  

11，767．4  

11，847．0  

13，684．0  

10，337．0  

17，686．0  

10，375．0  

10，731．5  

10，368．0  

15，238．0  

0．00049  

0．00085  

0．00000  

0．00000  

0．00021  

0．00063  

0．00041  

0．00061  

0．00000  

0．00016  

0．00000  

0．00087  

0．00048  

0．0010  

0．00008  

0．00029  

0．00031  

0．0012  

0．00054  

0．00000  

0．00000  

0．0014  

0．DOO88  

0．00035  

0．00000  

0．00000  

0．00012  

0．00000  

0．00010  

0．00003  

0．00008  

0．00000  

0．00000  

0．00007  

0．00000  

0．00022  

0．00045  

0．00000  

0．00000  

0．00049  

0．00029  

0．00020  

0．00000  

0．00000  

0．00033  

0．00000  

0．00015  

0．00000  

0．00077  

0．00055  

0．00046  

0．00046  

0．00060  

0．00044  

0．00028  

0．00059  

0．00029  

0．00026  

0．00042  

0．00067  

0．00050  

0．00058  

0．00066  

0．00043  

0．00055  

0．00059  

0．00037  

0．00035  

0．00061  

0．00069  

0．00064  

0．00045  

0．00057  

0．00026  

0．00034  

0．00031  

0．00029  

0．00025  

0．00030  

0．00029  

0．00035  

0．00021  

0．00026  

0．00043  

0．00035  

0．00029  

0．00029  

0．00029  

0．00028  

0．00024  

0．00027  

0．00019  

0．00033  

0．00036  

0．00036  

0．00021  

（17）   



（18）  

）
 
C
S
 
㌦
 
7
 
 
 
 
 
 
／
 
3
 
 
 
 
 
 
q
 
 
 
 
 
 
 
B
 
 m
 
 

（
 
 
 

Sampling  

Period  

Abso「ption   

VOlume   

（m2）  

しocation  
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n
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（
 
 

0．00000  

0．00000  

0．00002  

0．00000  

0．00000  

0．00000  

0．00007  

0．00000  

0．00004  

0．00012  

0．00000  
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（20）  （3）   Strontium－90and cesium－137in Service Water  

（from Oct．1997tolね「．1998）  

－COntinued from No，122 0f this publication－  

Table（3）  ：Strontium－90and cesium－137in Service Vater   
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（Source Yater）  
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Kats】Shika．TOKYO   

Tsukui－naChi，KANAGAWA   
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（4）  Strontium－90and cesiun－137in FreshYrater  

（from Oct．1997to uar．1998）  

－COntinued from No，122 0f this publication－  

Table（4）   ：Strontiun－90and cesium－137in FreshYater  

Location  

（Source Yater）  
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（24）  （5）  Strontium－90and Cesiun－137in Soi［  

（from Oct．1997to】ar．1998）  

－COntinued from No，122 0f this publication－  

Tab（e（5）   Strontiun－90and Cesium－137in Soil   

Location  
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＊ ＊ Rain and Dry Fal10ut（for domest j c program）＊  

くStro【tium－90〉  くCesjum－137〉  

（MBq／krパ）   （MBq／krパ）  

Fig．1－1  

（25）   



（26）  

＊ ＊ Rain a n d D r y Fallo u t（f o r WHO p r o g r am） ＊ ＊  

くCesium－137〉  くStrontium－90〉  

（MBq／krパ）   （MBq／krパ）  

1995  1996  

Fig．1－2  



＊：＊ Air b o r n e D u s t ＊ ＊  

くSt「onti】m－90〉  くCesium－137〉  

（mBq／ポ）   （m8q／ポ）   

Fig．2  
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＊ ＊ Se r v j c e Wa t e r（So u rc e Wa t e r） ＊  

くCesi】m－137〉  くStrontium－90）  

（mBq／月）   （mBq／虎）  
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くCesium－137〉  くSt「0【ti】m－90〉  

（mBq／彪）   （mBq／月）  
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＊＊ S o jl 米 ＊  
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くCesiun－137〉  くStro【ti〕m－90〉  

（Bq／kg・dried Soi  （Bq／kg・dried Soi  

。一川ut8u  

●－－－・Niigata  

ト▲・＝払8eda  

，、ヽ  

ヽ ′  
、J  

1993  1994  1995  1998  1997   1996  1997  

Fig．6  



＊＊SamplingLocationsinJapan＊＊  

○  h土ma  

3：Morioka  38：Matsuyama  
4：Akita  39：Yamaguchi  
5：Sendai  40：00ita  

41：Fukuoka  
a  

8：Nl土gata  
9：M土t0  
10：Utsunomlya  
ll：Ch土ba  
12：Urawa  
13：Shinjuku  
14：Maebashi  

壬喜…￥喜芝喜呂㌫a  

17：Toyama  
18：Kouhu  
19：Kanazawa  
20：Shizuoka  
21：Gifu  
22：Fuku土  
23：Nagoya  
24：Tsu  
25：00tSu  
26：Kyot0  
27：Nara  
28：Osaka  
29：Tottor土  
30：Kobe  
31：Wakayama  
32：Okayama  
33：Matsue  
34：Tokushima  
35：Takamatsu  
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