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The sampling was carried out when there  
WaS nO rainfalL for thelast few days．To  
PreVent COntamination，Water SamPJes were  
CO［Lected at the bow of a＄amPling boat just  
before she stood ＄ti”by scooplng Surface  
WateruSlngaPO［yethylenebucket．  
1mmediatelyahertheco”ection．the＄amPles  
WereaCidifiedtoapHlowerthan3byadding  
COnCentratedhydrochloricacidinaratiooflml  
toID ofseawater．andthen storedin20A  
POIyethylene containers， The sampling  
equipments as well as containers were 
thoroughly rinsed with dilute hydrochloric acid 
andthenwith distilledwaterbefore use． Two  
hundred miIljliters of sea water was aJso  
COllected at the same staions for the  
demermjnationofchLorinity．  

（6） Sea＄ediments   
Sedimentwa＄COllectedin the same area as  
that for the戸ea Water＄amPle，taking the  
fo‖owlngCritenaintoaccout：   
a．The depth ofwaterexceed＄1m at10W  
tide．   
b．No ＄rgnificantsedimentalmovement  
isobservedinthevicinityofconcem．   
C．Mud，Siltandfinesandarepref畠rable  
Aconventionalsedimentsamplingdevicewas  
used for collecting the top few centimeters of  
＄urface sediment．Approximately4kg of the  
＄amP（ein wet weight was spread on a  
Stain暮ess steeldish a代er removed of the  
Pebbles．sheL［sandotherforelgnmaterials，  
anddriedinadryingovenregulatedatlO5℃  

（7） Totaldjet   
Afu”one day ordinary dietinc［uding three  
meal＄，Water，tea，and otherin－between  
＄naCks for five persons was co＝ected as a  
SamP暮eof’■totaldiet’’．   
The sampJein alarge＄tain［ess steelpan  
WaS Carbonjzed carefully by direct app［ication  
Of gas 餉me，and was transterred to a  
POrCelaindishandthenashedat450℃inan  
e］ectricmu和efurnace．   

（8）   Rice   
Poli＄hed rice was coJJectedin produclng  
districtsattheharvestandinconsumlngareaS  
When new cropswerefirst puton sale．The  
SamP［e was carbonized and ashedin a  
POrCeJaindish．  

EnvjronmentalandDietaryMaterial＄一  

（Japan ChemicalAna［ysis Center）  

1．Collectionandpretreatmentof＄amPle  
（1） Rainanddryfa＝out   

y  

「  

Rain and dry 
On a SamPlingt  
in area． which was f川ed with water to a  
depthoflcmatthebeginnlngOfeverymanth・   
Strontium and cesium carrier solutions  
Wereaddedtothesample．  

（2） Airbomedust   
Airbome dust was collected by a filter air 

thsatarateof   

The＄amPling was doneltol．5meter＄  
abovetheground．  

（3） Servicewaterandfre＄hwater   
Servicewater，100D each，WaSCOllected  
attheintake ofthe water－treatment Plant and  
atthetapafterwaterwasIeRrunningforfive  
minutes．  
Strontium and cesjum carriers were added to  
thesampJe．Thesubsequentprocesswasthe  
same as that describedin the section（1）  
Freshwater was treated in the same way as 
theservicewater．   

（4） Soil   

Soilwas col［ected from the10Cationin the  
SPaCious and f［at area without past surface  
disturbancecausedbydust＄tOrmS，innowand  
Out fIow due to precipitation，etC”． Any  
PIaces］ocated under treesin a forest．in a  
＄tOny area Orinside of river banks were  
avoided．Soilwas taken from twolayers of  
difFerentdephes，0－5cmand5－20cm．  

‖ 

。a 
SOilwasthen pa＄Sedthrougha2mm sieveto  
removep［antrootsandpebbles．  

（5） SeaWater   
Sea water was coIIected at the fixed  
Stations where the e侮ct of terrestriaJfresh  
water from rivers was expected to bee 
negLigiblysmall．Aspecialconsiderationwas  
aIsoglVentOWeatherconditions．  

★samplesweresenttotheCenterfrom47contractedprefectures．  

（1）   



（12） Fish，Shellfishandseaweeds   
a．Sea罰sh andfreshwaterfish   
Fi＄h was rinsed with water and blotted with  
戸Rlterpaper・Onlytheediblepartwasused  
ln CaSe Oflarger sized fish．and the whole  
Pa代WaSu＄edincaseofsma”erones．Each  
SamPIewasweighedandpIacedinastain［ess  
steel pan or a porcelain dish After  
Carbon［Zed，the sample was ashedin an  
electricmu用efurnace．   
b．Sellfish   
Approximately4kg ofshe＝fjshincIuding the  
Shells was coIIected or purchased． After  
removlng the sheIIs．it was treatedin the  
SameWayaSthatfortheseafish．   
C．Seaweeds   
Edible seaweeds were co‖ected and rinsed  
Withwatertoremovesandandotheradhering  
matters onthesurface．Thesewereremoved  
Ofexcesswater．weigheddriedandashed．   
TabLel＄hows details ofsampJe coLlection．  

（9） Milk   
Raw milk was collected in producing 
districts and commercial milk was purchased 
in consumlng districts．Mi］kin a stainless  
steel pan or a porcelain dish was evaporated 
to dryness foILowed by carbonization and  
ashing．  

（10） VegetabJes  
Spinach and Japanese radish were selected 
as the representatives forle代vegetables and  
for nonstarch roots，reSPeCtively． A代er  
removIng SOil，the edible part of vegetable  
SamPlewasdried and carbonized ashingIn a  
Stajnlesssteelpanoraprocelaindish．  

（11） Tea   
Five hundred grams of manufactured green 
teawas collected．carbonized and ashedin a  
Stainlesssteelpanoraporcelaindish．  

TablelDetail＄Of＄amPleco”ection  

SampIe  Frequencyofsampllng  Quantityofsample  

＝Environmentalmaterials＝  

（1）RainanddryfaLIout   
l．Fordomesticprogram   

（2）Airbornedust  

mon州y  

〉3000m3／month  qua「terly  

（3）ServやWaterandfreshwater  
l，SeⅣ暮CeWater（sourcewater）semiyearly  100月  

100 ゼ  
100 ゼ  

2．Servicewater（tapwater）  
3．Freshwater  。9Se。S。。）  
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yea「ly  

yearIy  
yea「ly  

yearly  

4 kg 
4 kg 
40 月   

4 kg （6）Seasediments   

＝DietarymateriaIs＝  

（7）Totaldiet   

（8）Rice  

llProduclr？gdistricts   
2．Consumlngdistricts  

（9）Milk   

l．Produclngdistrictsfor  
domesticprogram  

SemlyearIy  

yearly（harvestingseason）  
yearIy（harvestingseason）  

dailyamountfor5persons   

i  

quarterly（February，May，Augustand 3J2  
November）   

Semiyearly（FebruaryandAugust） 3D  

（2）   



Sample  Frequencyofsampling  Quantity of sample 

3．Consumngdistricts  
4．Powdered milk   

（10）Vegetab］es   
l．Producingdistricts   
2．Con＄umlngdistricts  

（11）Tea  yearly（thefirstharvestingseason） 500g（manufacturedtea）  

（12）Fish，ShelIfishandseaweeds   
l．Seafish  
2．Freshwaterfish  
3．She”fish  
4．Seaweeds  

4k9   
4k！I   
4k⊆；  

2－3kg  

＄eParated．The supernatant solution was  
retainedforce＄ium－137determination，  
The carbonates were di＄＄OIved in  

hydroch10ric 
． 

precipitate was dissolved in nitric acid and 
StrOntium was separated from calcium by  
SuCCeSSive fumJng nitric acid separation．  
Jron！CaVeng？WaS made after addition of  
fbrr［ClrOnCarrlerfollowedbybariumchr？mate  
SeParation a什er addition of barium carr］er tO  
remove radium，its daughters andlead．  
Strontium was recovered as carbonate，and  
the pr9Cipitate was dried and weighed to  
determlne StrOntium recovery．The strontium  
carbonate was dissolved in hydrochloric acid 
andiron carrierwasadded．The solutionwas  
a］10Wed to stand for two weeks for  
StrOntium－90 and yttrium－90 to attain  
equilibrium． Yttrium－90 was coprecIPitated  
with ferric hydroxide and the precipitate was 
filteredoff，WaShedandcounted．  

（2） Cesium－137   
The supernatant separated from the  
StrOntium 

． 

． 

moLybdophosphateadded．   
After filtered off and washed with  
hyfroch10ricacidtheprecipitatewasdissoIved  
ln 2，5M sodium hydroxide ＄OIutjon． The  
SOLuion 叩aS adjusted to pH8・2 with  
hydrochIonc acid and a”owed to cooI・  
Resultant molybdenum hydroxide which  
SeParated outin the solution，WaS fi［tered off  
and washed with water．EDTAwas added to  
the filtrate and washings． Cesium and  
rubidiumwereadsorbedonacationexchange  
COlumn and cesiumn was separated from  
rubidiumbyeIutingwithhydroch暮oricacid・   
Theeluatewasevaporatedtodryne＄Sand  
WaSdisso暮ved．The solutionwasfiItered．  
Chloroplatinic acid was added to precipitate  
CeSium．The prec．pitate was filtered onto a  

2． PreparationofsamplesforanalysIS  
（1）Rain，SerVicewaterandfreshwater   
Thedriedsamplewasdecompasedwith  
nitric acid and dissolved in hydrochlovic acid 
forradiochemjcaJanaIy＄JS．  

（2）SoiJandSea＄ediment   
Dried soil was crushed to smaller ones 
than O．25mmin size by a crusher． The  
Sievedsamplewasa＄hedinanelectricmufne  
fumaceregulatedat450℃．Thesamplewas  
thenheatedwithhydrochloricacid，＄trOntium  
and cesium carrier solutions and the mixture  
was heated．Thein＄○］ub］e constituent was  
filteredoffandwashedwithwater．   

（3）Rice   
The ashed sampLe was puIverized with a  
POrCelain 

． 

both strontium and cesium carriers were  
added，WaS digested with nitric acid by  
heating・Afterthe samplewas heated aga．n  
With nitric acid to dryness．strontium and  
CeSium were extracted with hydrochloric acid  
and water． Thein＄Oluble constituent was  
fiItered and wa＄hed． The fiItrate and  
WaShings were combined for subsequent  
radiochemicalanaIysLS．  

（4）Airbornedust，diet，milk，VegetabIes，   
and shelIfish，SeaWeeds，tea and others  
The＄e aShed sample＄Were treated with the  

ureaSthatdescribedinthe  
n  

3． Separationof＄trOntium－90and  
CeS山m－137  

（1）Stro仙um－90   
Sample solutions，PrePared asin the  
foregoingsections2－（1）through2－（4）．were  
neutralized with sodium hydroxide． After  
SOdium carbonate was added，the prec（Pitate  
of strontium and caIcium carbonates was  

（3）   



VOJume with dilute hydrochJoric acid．  
StabJe calcium and strontium were determined  
bylCP－AES and potassium were determined  
byflameemissionspectrometry．  

5．   Countin9   
A什ertheradiochemicaJseparationthe  

mounted precIPitateswerecounted foractjvity  
using low background beta counters normally 
for60to90min．Net sample counting rates  
WereCOrreCtedforcounterefficiency，reCOVery，  
Setf－absorption and decay to obtain the  
COntent Of stontium－90 and cesium－137per  
SamPle a＝quot． From the re＄ults，  
COnCentrationsofthesenucLidesintheongLnal  
SamPJeswerecalcuJated．   

tared paper using a demountabJe filter and  
washed with water and then ethano］． After  
drying，the chemjcaJyield of ce？ium was  
determined by weighing the pecIPitate．  
Cesium－137 radioactivity was measured for  
thisprecIPitate．  

4．   DeterminationofstabJestrontium，   
calcium and potassium 
Aweighed amountofsoi10rSea Sedjment  
WaS heatedin a electric muff］e furnace at450  
℃andthentreatedwith hydrochtoricacidfor  
extraction． A weighed aliquot of ashed  
SamPles of totaldiet，VegetabJes，milk，fish，  
Shel［fish or seaweeds was digested with  
hydrofluoricacidandnitricacid．  
The extract was made up to an appropriate  

（4）  
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＊＊SamplinghcationsinJapan＊＊  

28：Ⅹobe  

29：Na∫a  

30：Wikaya皿a  

31：Tbtbd  

32：Mat8ue  

33：Obya皿迫  

34：H血s血  
35：1血ma即ebi  

36：Tbkus肋  
37：取木叩両親  

38：Mabuyama  

39：Ⅰ（oeb  

40：F血ob  
41：Saga  

42：Naga弘道  

43：Ⅸ止血皿mOb  

44：Oit且  

45：Mむ血  
46：払伊S血  

47：N血   

1：Sappom   

2：Anmori   

3：Morioka   

4：Send由   

5：A肋   

6：協皿聯血   

7：F血s出ma   

8：Mib   

9：U由unom料a  

lO：MAeba血  

11：UnlWa  

12：Cb肋a  

13：S出頭血  

14：馳血  
15：N勤h  

16：恥a皿姐  

17：馳w8  
18：F血i  

19：Ib鮎  

20：Na㌍nO  

21：G血  

22：S肋ob  
23：N乱打a  

24：Tbu  

25：0由u  

26：恥ob  

27：Osab  

（32）  
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