
Ihefundamentalobjectiveof thisprogramwasto obtaininformationuhich

canbe usedInplamingeffectivemdicalcareforthe&ctim Ofatticwarfare,

andforthevictimsofindustrialaccidentsin nuclearenergyplants. 403(:)59

2. FACILITm

‘M physicalfacilitiesof thebiomedicalprogramon PARRYISIJiND,ENIWEXOX

ATOLL,consistedofpersonnelandadministrativebuildings,miml quartersad cli-

nicallaboratories,a totalof 51buildhgs.

{.. .- d,.

. ‘

,.,-.>-..,

\
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3. w BEST AVAkABLE COPY
Carefticareandattentionms givento thebreedingof swine, dogsand

micein thetropicalclinnteto insurethedevelopmentofpurestrainssuitablefor

teatpurposes.At testtime, anicmlsto be eqmsedwerehealthyand remrklblycon-

sistentIntheirresponsetoinjuxy.‘heextentofparticipationof theanimalsin

thefourtestsis shownin thefolloningtable:

Number of
Shot Pro.lects Micd DOR* Swine Stationsw

DOG 4 l,lp- 0 0 16

EASY 16 11,390 164 178 173

GiLOm2E 8 1,230 0 -22 60

1 0 16 0 8
— — —

TOTALS 13,790 180 200 257

*

*

l+.

Includesnecessarycontrolanimals.

Actual number of stmctums in ~lch materialwssplacedon theshotislarris.

EmMm EQUPKENT

Fivetypesof exposureequipmentweredesignedandprocuredforthee~eri-

mentation;cylinders,herdspheres,thermalshelters,highdosestandtypesand.fo=

holes. All of theunitsNSresatisfactoryexceptforonefoxhole(400yardsfrom

ITEKgrourdzero)whichpartiallycavedin. Therevasno generalfailureof any

equipment,althoughsaneof the closestphantomwere,damagedby fl@ng debrisand

acmeof theelectricalcircuitsfailedbeoauseof cxcassivchumidityonGiKRGEshot.

ThecylimierardhemisphereunitswereVerysatisfacto~andprovideda uniquebasic
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5. hEDIANLETHALDUSAGZOF NUCLZMRADIATIO}! .,
,-

S. Thez&an lethsidosage(U)) of nuclearradiationYasobtainedsub”

cesafullyfor mice, dogsad swine.TheNLOisdefinedasthatdosageat which50%

mortal.ityisto be e~cted. OnEhSY shot,l+,?~micewareexposedim 29cyMnder

stationaat distances ranging from 1,~ to 1,750yazdsandallwarerecoveredalive

on E day,6 hoursafterthedetonation. Themortalityrateovera periodof28 days

wasdetenatnedanda smoothcurverelatingdosagetomortalitywasobtained.Me

MU occurred at theetationnhich-S I,U6 Pmfs frongroundzero.
~----

b. On EASYshot,19 swinewereplacedineach ofninestations at distan-

cesrangingfrom1,300to 18750YStis. Themortalityrateovera periodof 30 days

waadetamined. On the30thdayaftertheshotthermworetwoswinelivingfromthe

stationat 1,650yardsandeightM* fromthestationat 1,7?0YMs. TheAiLD,

therefore,occurredat s- dietsncebetweenl,650yamdsand1,750~nfs fromgroti>---

aero.

c. On EASY8hOt, 10dogswarepLacedineachofninostationsatthes-

distanceas theswine. ThemortaUtyratewasdeterminedovera~ dayp_&iod. Qn-....
-’;;~,i‘.yvy’ E plus30 days there were 2 clogsUving tin thestationat 1,$20*S, 5 Iidng

frazthestationat 1,6fl~mls and9 livingfromthestationat 1,7~ yardsfrom

(’-’”’ groud zero. TheU, thenfozw,occmd at about1,650yards.
~
,;-.
/>.

d. TtIe bestdatawre thoseforrice,fromwhicha smoothdosagemortality

survecanbe dram. TheobsermdI&Obasedonthetheoreticalgammaradiationfield

for&o ~ weaponWM lowr by a factorof appmndmatel.y0.7thantheU ofmice

of the samestrain exposedto supermltageX-My. lheMD fordogsbasedon the

-..>.....-t.,.,..eL .?

theoretical~ r8di.ationussappm~tely theh as thatobtaimdwithnupen=

voltageZxwy. men theIUDma based”onmaswment of.filmpacksplacedtithin
.

the contatnerainwhichthedogswezae~oeed,a somewhatlowervaluewasobtained.

l’hekU.tDforsulne,basedon thetheoreti&lg& radiation,wascons?icuousl.y10V+

%r thanthevalueobtainedwithsupervoltageIL-ray.Tentatively,thisdiscrepancy
.

Id attributedto thehot,humidenvironment,tich MS toleratedpoorlyby theswine.

It appaarsthatforfuturefieldtests,dogsam zws satisfactorythanswinefor
.

thedeterminationof I&D andforthestudyof therapyon theU. Resultsobtained

.,- fromtheWtion depthdosage(discussedlater)offered~omeSxplz.nationfortho

discrcpandesnotedh determiningthemedian lethti”dosagesof theanimals.

6. ZMERML RADIATIONINJURY

a. CkIEMT shot,46 swineand16 dogsweresncstltctizedad placedin six

\
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stationsrangingfzmm1,325to 5,600yzrdsfromgroundzero. Ofthese,L diedas

a resultof the anesthesia.Satisfactoryburnswereobtai.mdforsttiyanibiopsy

on theanimalsplacedin thefiveneareststations.

b. On GEOROEShotj22 swinewereanesthetizedad placedintwostations

at 3,460and4,’?S0yamisfromgroundzero. Of these,10diedas a resultofanes-

thesiaandinclementweather.Thecircuitsoperating themcchamismforthestudyof

tiamdependencyfailedbeCCUSeofmoisture.l%eburnsthatwereobtdnedweres+

tisfactoryforgrossandmicroscopicstudya!xlforthedemonstrationof spectral

dependency.

c, Theequipmentusedin theburnstudyfunctionedsatisfactoriljj;it was

shornthattheatomicbombflashburnla causedprincipallyby visiblelight,less

soby infrared,M leastof allby ultnviolet.Theeffortto estimatethetine

depmiencyof theburmhg w lesssuccessful..It seemsquitecertd.nthatnob-

ingOCCUHduringthefirstmaximumof thethenaalemission.Withthedataobtained,

itappearsthatalltheburnin inflictedduring.thefirutportion ofthesocoti

~ ad tht burnlmgceaaeaatabout0.3to 0.5secomisaftertheblast. Since &

thla~ MemMl coincidesxiththepeakof the seco& ~ “ and”sincedecrease

im ~tion doesnotoccuruntilacme~atI.ator,thereis ticertaiutyregarding

L the eigrWicaneeofthecutoff.Consldenbleanalysisof o&er phencmenathatoccur s

eimultamecuelyisrequiredbeforethetimetitscanbe accepted.C&d Kodachrome.

photogmphaof thebums amlexceUentbiopsy~terlalwwreobtained,whichshould

“aidinthe preciseclimicaldeflnitimof thistypeof flashburn.

7. ~IaGIUAL ~ Y

&- lb ~ ~- ofbiologicaldosimetrydepersisuponthemeasure-

mentofW percentehengeinthe~1.ghtofthethyEUSandspleenof miceon the 5th

day after ~ono a$~ i$ -e uLM s@cial COntrClssubjected to iden-

tioaltreatmmntexceptforthe radiation. The effectof totalnuoi.earradiation-s

Stwl.tadk &mis@oN stafAonewithalminumdanas;theeffectof totalneutron

awdiationin hemispherestationstithleaddomes;anttheeffect“offastneutrons,

h hamisp!! stationswithleadcadmiumdemos.ForIKEshot,@C)mlbciwereexposed;

forWAY shot,~; amifor12EOm shot,,~. ~ tiCLJ mm recove~d ~ve. A

comparablenumberof specialcontzvlmd.ceworeplacedin thehemispheresas a part
..-

of thedrymm foreach shot. The mouse th~s-spleensystemworkedverywellwith

theexpected@eld. A smsistentdiffarunoeUM obaemd betweenthe fils pack dose

esthateandthgMCUSOdoseestimate,withtheestimate fromthemousesystemalways

.

.
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1“ lower.

b. FloweringTradescantiaplantswereexposedto D(K,~SY and=-

shotsat distsnceswherethepredictedradiationintensity?@s Sufficimklylowto

producechrcmommalaberrationstiichcouldbe analyzed.Tradescantlawerealso

placedindmne drcraftforeachof thethreeshotstomeasuratheintegrateddose

of radiationduringthe cIoud pass. Theesthtcs ofdosobasedon thostudyof

chromosomesagreedwallwiththeprelidnav reportsof thectiibratedfilm.

c. TheTradescantiauyst.emms SUCceL$sfulandtheresultsobtainedwere

consistent andagreedwellwiththemaaurementstie by themouseWmus-spkm

system.Thecloeostagreementbetweenthodoseesttitosbasedon ‘kadescantiaand

thosebasedon calibrated fihawaa obtainedin thodroneaircraftexparimmtswhere

thedose

8’.

mte was lowest.<

NWLEAR RADIATIONDEPTHDOSAOESTUDZ%S

a. Vepthdoseesthationewere.madetotiestigatethequalityof thenu-

cle~ radiation.‘he spetiicationof thequaLityofa beamof ionidngradiation

of thatevsreoureeis a majorprobleminclinicalradiology.Theconventionalunit

ia thehalftiue layer(H@, ad in thecnaeofX-rayttmrapytheconventional
.

,techniqueinvolvestheuseofphantomsConetnactodfrommaterial.of unitdensity.

‘lheabilitytospoc~the qualityof theradiationfroma nuclearweapon@ intl-

C.’” %
matelyrelatedto theproblemof thesxperirmtalproductionof radiation injury, -

sinceit la possiblethatenergydepcxrlency”anddosedistri~~tionmaybe important

limitingfactersindetermingthetypeofinj~ &at results.
,’

b. sphafi~ LuciteP~~ mm displa?sdon E4SYzmdGEOIUEshots. ~

eachcasethenearest~oup ofphantomsrnslostdue to ~@g debris. m? ioniza-

tionchaabemd filmpackswererecowredfronallthe othersandwereingoodan-

ditionfor stuly.

-t
e. Sd.nephantomewhichresembledtheshapeandbulkof ~e torsoof the

mdne, orauan, wereexposedonEASYandGEORGEahots.”AUwere recoveredandthe
,.’

filmpackacontainedin themarebeingprocessed.

d. ‘M data havenotbeenSnalfiedfruuthephantom that,contzfnzdcali-

bratedfilm. In thosethatcontainedionizationchambers,it rnsfou&i’thattheHVL

usinglucito(densityslightlygreaterthanunity)exceeded20 ccntinsters.This

fting indicatesa wry energzticcompositer&diation,themeaneffectiveenergy
...

of ti.ichsslswallin excessof 1.0Uev. It wasmntionedobovethatthe biological

esti.natesofdoseat a givendistancewereconsistentlylowerthanthatgivenby

‘-~
m -,

. . .
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calibratedfilm,or theory,by a factor of 0.7. ‘ihatis

logicalefficiencyofnuclearradiationwasgreaterthan

to say, therelati-bit+

unitywhencompar-sd to

su?ervoltageX-ray. Theseconeiderationaindicatetheneedforfurtherstudyof the

energy de~ndenceofbiologicaleffectscausedby ionizingradiationwithenergies

greaterthan1.0Xev.

9. MAST INJURY

On ‘~” ehot, sixteendogswre placedin8 foxholes,6 X3 X4 feetdeep

at distancegrangingfrctu@ to 1,500yardsfromgroundzero. Radiationdosimeters

andpm?esuregaugeswerealsotistalled.Tneholeat 400yardscol.lapaed,burying

theoccupants.LiveanimalswererecweredfromaU others,Severeradiationin-

$arywassustairmdbyallanimalsexceptthoseat 1,250and1,500yanis. Blastin-

jwytothe hmgsandbrainwhich mighthavebeenfatalultimately-sobservedin )
{

ahis placedat @ and600yaas.
. .

10. CLINKALSTUD~
.,.

●. Uinioalatudies,ofthecharacteristicsandthethe trml of radiation

injurywereperforaad.In thecaseof swine,mch studiesconsistedof serially

J@.ldngallof thegroupexposedto thesamesupralethaldoseof gammaradiation.

~ese admals rn~ killedat intervalsof hous anddaysduringthefirsttw.weeks

aftertheblastto determinethe eequericeandtheextentof thepathological.changes

thatoccurred.tithe caseof themice,2,400survivorsof thedosagemortality

studywerereturnedtotheOak&dge National.hborato~for lifetimeetudyto o~

servetheeffectsof nuclearradiationon longevity,theincidenceof cancerandthe

occurrenceofcatamcta.

b. ThecllnioalatudtesweresuccessfulandaxceUentKodachromephote

graphs-sw obtainedofeveryatageacxitypeof~tioninjury. Thenmetsigni..

ficantfindinge (on the basisof grossexadnationaloneeincethehistological

Specimensare$t~ beingstudied)ws theearlyevidenceof injuryto theintesthal

mucauemembmme~ Thisearlylesiondisappearedaftera fewhours,butwithinsevera-

1 dayeanotherznresevereinvolvement occumed. The grossappearanceof these

lesions.~-gs!steda vascularinjuryratherthandamge to theepithelikklone.

Thisobse~tionis quitevaluableandsho~ldbecomethe basisfor extensiveexperi-

\,- nentalworkin thefuture.Takenasa whole,thegrosspathologicalfindingsindi.

catedtheessentialsimilarityof radiationinjq inmanand largeanimalsregard-

lessof whetherthesourceis a nucleare~losionor exposweof thewholebodyto

supeFrOltige~rSy. ~cteriological studies failed to disclose bactermiaexceptas

a teminalfhding in dogsandswine. In s?iteof thisfinding,it appearedthat
*.

/’
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septicemiawasthe

plzyed the typical

causeof deathin manyanimals.

timetrendof theleukopeniaand

!lhe

the

henatologicalstudiesdig.

lymphopeniaandfurther

denwnstratedthe funiamnta.1 similarity of radiationinjury dueto exposureof the

wholebodyto nuclear radiation, or to supervoltageX-ray,

-4-

\
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A??ENI)IXA
TJLWE 10 (Continued)

HW-80991

wits o?? pc/g

%ecie Total Zetfl ?32

Reporting Limits

?.~ciqa~(continued)

11-19 SqUawfish
U-19 SqUawf’ish
11-19 Squawfish
11-19 Squawfish
11-29 StCrReon
u.29 StU~,eeOn
U-29 Sturgeon
12-27 Sucker
12-27 Sucker
12.27 Sucker
12-27 Sucker
12-27 Sucker
12-27 SUcker
:2-27 Sturfieon
12-27 StUrFeon

33
30
41
39
72
41

120
80
71

lJ o
290

92
?1
11
20

2

20
25
27
32
61
32

110

R
130
300

;;
8
7

co6~

0,7

zn65 C058

5 0.7

20 -
10 -
20 -
10 -
10 -
10 -
20 -
20 -
20 -
20 -
30 -
30 -
30 -

6-
10 -

c~137

0.7

--

Results lessthm reportin~ limit are indicated by a (-).
NO entry indicntes no malvsis made,

—.
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JWENDIX A
TABLE 11

HW-80991

CONCZNTFATIONSOr BETA EMImRS
IN WA!JX’FmlmCOl?mIBmD BY HUNTEm - 1963

Units Of pc/g
\

,

Date
~eportinr m

Benton city

Beta
7

P32
T

?fdhrd10-13
10-13
10-13
10-13

Teal
Shoveler
Widgeon

chandler

11-17
11-17
11-17
U-17
U-17
11-17
11-17
11-17
11-1.7
11-17

n
n
n
t!

1?

Teal ,
Teal
Widgeon

.< 53
< 55

U-17
11-17
U-17
11-17
11-17
U-17
11-17
U-17
11-1’7
U-17

1:0 140
n

?1

n
3;0

59
530

51

260

Golden Eye
Mallard 550

Connell
,..

12-29 Canada Goose

Results less than reporting limit are indicated by a (-).
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APPENDIx A
TABLE 11 (Continued)

HW-80991

CONCENTRATIONSOF BETA EPITTERS
IN WATERFf)~ CONTRIBUTEDBY HUNTERS - 1963

units of pc/g ~

Date

Gibbon

10-13
10-13
10-13
10-13
10-13
10-13
10-13

~fesa

10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13

3sss
Reporting Limits

Beta

T

Teal
11
t?

Widgeon
w

!%llard
I*

260 250

180
57

180

North of Ringold

11-28
11-28
11-2$
u-28
11-28
11-28

Results less than reporting limit are indicated by a (-).
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AppmDIx A
TABLE 11 (Continued)

CONC~TFATIONS OF BETA N~IT~S
IN WATERFO~fi COIJTFIB~D BY HUNTEF/S- 1963

Units of DC/g

Date
=

Reporting Limits
North of Rinzold (continued)

11-28
u-28
u-28
u-28
11-28
11-28
u-28
u-28
u-28
11-28

Othello

U-9
u-g
U-g
U-g
11-9
u-g
u-g
11-9
U-9
U-9
u-g
U-g
11-9
u-9
U-9
U-9
U-g
11-9
I.1-g
u-9
,~-;;

u-16
u-16

Results

.- ——. ___

Mallard
11
1!

11

t?
1*

n

w

w

n

Pintail
It

Widgeon
n

n

n

less than reporting
limit are

55
57

HW-80991

p32

T

-’

indicatedby a (-).

. —._
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APPENDIX A
TABLE 11 (Continued)

HW-80991

CONCENTRATIONSOF BETA EMITTERS
IN WATERFOWL CONTRIBUTEDBY HUNTERS - 1963

\ Units of pc/g

=
Reporting Lifits

Othello (continued)

Date Beta P32
T50

u-16
11-16
11-16 .
11-16

.11-16
11-16
u-16
u-16
11-16
u-16
U-26
11-24
11-24
11-24
11-24
11-24
11-24
U-24
u-24
IL-24
11-24
u-24
11-2h
11-24
11-24
11-24
11-24
U-24
U-24
11-24
11-24
u-24
11-24
12-1’
12-1
12-1
12-1

Mallard
n

w

w

n

W

n

w

w

Widgeon
Mallard

w

:0

120

ii7
n

w.

;0
w

n

n

90

140

n
92w

1’70

.-
W

$1

n

It

Mallard
!1

Results less than reporting limit are indicated W a (-).
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APPENDIX A
TABLE 11 (Continued)

CONCENTRATIONSOF BETA E?KITTERS
IN WATERFOWL CONTRIBUTEDBY HUNTEFS - 1963

Units of pc/g ‘

p32

T

\

Date
M

Reportin Limits
TOthello (continued

12-1
12-1
12-1
12-1
12-1
12-1
12-8
12-8
12-8
12-8
12-8
12-8
12-8
12-8
12-8
12-8
12-8
12.8
12-15
12-15
12-15
12-15
12-15
12-15
12-15
12-15
12-15
12-15
12-15
12-15
12-15
12-15
12-15
.12-15
12-15
12-15
12-15

Mallard
fl
w
1?

N

n

Mallard
It
1?
It
!1
tl
Iv
n
It
n

“-
1?

Mallard
n

n

n

n

w

?!

n

140 110

230 250
59

t!

n

?1

n

I*

n

69

95 77n

Results less than reporting limit W a (-).are indicated

—.- . -. ___ . .—_
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APPENDIX $.
TABLE 11 (Continued)

CON~TTFA.TIONS ~F BETA.E?fITTE~
IN WATERFOn CCNTPIBU~D BY HUNTE?S - 1963

Units of pc/g

Date Specie
Reporting Limits

Othello (continued)

12-15
12-15

Mallard
n

la; W

U-15 It
12-15 n
12-15 n
12-22
12-22
12-22
12-22
1.2-22
12-22
12-22
12-22
12-22
12-22
12-22
12-22
12-22
U-22
12-22
12-22
12.22
12-22
12-22
12-22
12-22
12-22
12-22
12-22
12-22
12-22
12-22
12-22
12-22
12-22
12-22

?falard
11

Results less than reporting limit

160
310

50

84

.

HW-80991

p32

x

150
290

25

are indicated by a (-).
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~.?p~/I)IX A
T?_BLEH (Continued)

HW-80991

Date SDecie
Reporting L~mits

Othello (continued)

Beta
50

p32

T

12-22 I’allard
12-22 r?
12-22 19
12-22 ?1
12-22 11

12-22 tt
12.22 n

Pyosser

1.1-30
11-30
11-30
11-30
11-30
11-30
U-30
11-30
~1-3(y
11-30
11-30
11-30
11-30
12-12
12-12
12-12
12-12
12-12
12+2

Mallard
11

lt

lV

11

f?

‘did~eon
%11 ard

It
w

Iv

?1

11

.
12-17
12-17

?,f~lard
1!

12-17 11

12-17 n
12-17 tf

Results less than reportinm limit are
flo entry indicates no S,ndysis made.

indicated by a (-).

—
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APPENDIXA
T~u 11 ( conti~~~d)

COIUZNTRATIONSOT BETA EMITTERS
IN WATEPFO~ CONTRIBUTEDBY HUNTERS - 1963

Units of pC/g

Date S~ecie
Reporting L-

!?ichland (continued)

12-17
12-17

Mallard
It 54

12-17 n

12-17 1!

12-20 Mallard 170

Scootney ?eservior

10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
1043
10-13
10-13
10-13

Mallard
n

w

n

1?

M

w

n

n

n

n

n
n

w

Widgeon
n

tl

n

n

n

n
n
n
n

It

Pintail
?1

n

n

Results less than reporting limit are indicated

HW-80991

150

W a (-).



.
.

-1o9-
HW-80991

mpmDIx A
TABU 11 (Continued)

CONCEIIJTF~.TIOIJSOF BETA E?~TTE?S
IN WATERFO!TLCONTRIBUTED3Y HUNTERS - 1963

Units 0? pC/K

Date Specie
Reporting Limits

Scootney ~eservior

,
P32
-

50

10-13
10-13
10-13
10-13
10-13
10-13
10-13

Yakima & Potholes

10-12
10-12
10-12
10-12
1o-12
1O-L2
10-12
10-12
10-12
10-12
10-12
10-27

Y*i!llaRiver

Pintail
n
?1

1?

1?

M

Shoveler

100 100

Mallard llo
11-13
U-13
1.2-8
12-8
12-8
12-8
12-8
12-8
12-8
i2-8
12-29
12-29

100

Results less than reporting limit are indicated by a (-).
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APPENDIX A
T#BLE 12

HW-80991

.CONCENTFATIONSf)FBETA E?aTTERS IN WAmFOm HEA.DS
AND YUSCLES SAMPIJZDWITHIN THE HANFoRD FJISERVB.TION- 1963

Units of pc/g

Reporting Limits

Specie
‘hascle

Beta P~~

10-13
10-13
10-13
10-13
10-13
u-8
u-8
11-8
11-8
11-8
12-1.1
12-1.1
12-19

West Swam

10-23
10-23
10-23
10-23
10-23
10-23
11-8
u-8
U-15
U-15
11-15
12-11
12-U
12-11
12-1.1 ‘“-
12-U,
12-11

Pintail
Mallard
~fdlard
Mallard
~f~lard
Mallard
Ruddy Duck
Ruddy Duck
coot
coot
~!erganser
Ruddy Duck
?ld.lard

??allard
Mallard
coot
Ruddy Duck
Shoveler
Vidgeon
coot
coot
Ruddy Duck
Ruddy Duck
Golden Eye
Golden Eye
Golden Eye
Golden Eye
Golden Eye
Golden Eye
Golden Eye

50

120

400

260

3500
11oo

2300

;8
800
190 .

350
4?00
1800
210
240

, 200
1600

6io
170

50

260

;6

360

;6

Head
Beta PJ~

50

180
93

3:0

270

16;0
870

..

640

4;0
1000

170

390
1800
1400
140
270

68
1800

5;0
370

50

-.

250

74
83

380

Results less than reporting limit are indicated by a (-).
No entry indicates no analysis made.
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CO1iCEiJTRATIONSOF BETA EKUT13FS IN !JATEPF(NLHEADS
MD !KJSCLESSAMPLED WITHIN THE HANFORD RESERVATION - 1963

Units of pc/~

Muscle
Beta P“<

Head
Beta PJ~

-

50 50

Date Specie

Reporting Limits 50 50

\.JestSwamD (continued)

12-11’ Golden Eye
12-11 Golden Eye
12-11 Golden Eye
12-11 Golden Eye
12-11 Golden Eye
1241 Golden Eye
12-11 Golden Eye

950 54
300 7’0
2bo 180
270 130
530

2500
210

740 130
190

1100 4;0
510
430

1300
220

Hanford

12-12
12-12
12-12
12-12
12.12
12.12
12-12
12-12

Teal
Teal
Tesl
Teal
Teal
Ted
coot
coot

6100
1200
1700
3100
1600
2300
340
290

4800
J-1oo
lkoo
2600
1400
2000
340
270

5200
1600
2000
3300
1500
2300
320
280

4600
1300
1700
3100
1500
2200
270
220

Upper River

10-4
10J+
10-7
10-7
10-7
10-7
10-7
10-7
10-8
10-8-
10-8
10-8
10-15

Merganser
Merganser
Merganser
Merganser
Merganser
Millard
Canadian Goose
Asian Goose
Mallard
~[allard
Mallard
coot
Merganser

1100
2700
2500
3500
1100

1100 1100
7400
2600
78OO
2300

920
7500
2300
7700
24oo

.-

2800
2500
3500
1100

-,

150
120

150
110

170
110

lko
94

1300 1100 1100 1000

Results less than reporting limit are indicated by a (-).

. ______



.

,?

-112-

APPENDIX A
TABIz 12 (Continued]

-COIJC~TRA~ONS OF BETA E??ITTEFSIN
JVJDMUSCLES SAr4PLEDWITHIN THE HANFORD

.

, Date SDecie

Reporting Limits

Upper River (continued)

10-15
10-15
10-15
10-25
10-25
10-25
11-1
11-1
u-l
11-1
11-1
11-7
11-7
U-7
11-12
XL-26
11-26
11-26
n-26
11-26
11-26
u-26
11-26
u-26

. u-26
12-3
12-3
12-3
12-3
12-3

?lerganser
Mallard
Goose
Lesser Goose
Lesser kose
Mergsnser
coot
!Nlard
?!dlard
~~lard
!Idlard
Golden Eye
Golden Eye
Golden Eye
Merganser
~mlden Eye
Colden Eye
Golden Eye
Golden Eye
Golden Eye
Golden Eye
Ifallard
Mallard
Merganser
coot
Goose
Goose
Goose
Mallard
Mallard

12-3 - Golden Eye
12-3 Golden Eye
12-19 coot
12-20 Golden Eye

Units of’pC/g

Muscle
Beta P“~

HW-80991

/

WA’=RFOW HEADs
PXSERVB.TION- 1963

Head
B~ v

50

1100
170
130

330
68

38o
2800

75
130
250
620
950

2400
2000
1400
3000
300CI
4100

120

96
200

150
1500

300
250

1000

50

980
130
120

320
54

370
2800

69
140
220
600
900

2000
1900
1400
3200
3200
4200
110

78
200

14;0
250
220

1100

50

1100
1300

320

-“
280
340

3;0
1900

I.lo
200
620

1000
3100
2500
2000
4000
3200
5700
160

;9
170

58

1100
330
36o

1200

50

1000
1200
290

28o
99
-.

320
2000

130
24o
700

1000
3100
2700
1900
4400
3100
58oo
110

;7
120

-’

1000
310
38o

1300

Results less than reporting limit are indicated by a (.).

..
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CONCENTRATIOrlS.OF BEI’AEMITTERS IN
tiD MUSCLES S43?PIJZDlJT~IpJTHE HArlFORD

Units of nC/g

IQk asQs
Reporting Limits

U~ger River (continued)

12-23 Goose
12-23 Mergsnser

Lower River

9-27 !kllard
9-27 Mallard .
9-27 ~f~l~d
9-27 Merganser
9-27 Merganser
9-27 Mergsnser
9-27 Merganser
9-27 coot
9-27 coot
9-27 coot
9-27 coot
9-27 Shoveler
9-27 Scaup
9-27 Scaup
9-27 Scaup.
9-27 Scaup
9-27 Ruddy Duck
9-27 Pacific Loon
9-30 Merganser
9-30 !.?~l~d
9-30 Mallard
10-1 Mallard
10-1 Blue Teal
10-1 coot
104 coot
10-1:- coot
10-1 coot
10-21 coot

HW-80991

WATEPFOWL HEADS
‘ESE3VATI(YJ- 1963

50

!Tuscle Head
Beta PJ2 Sets P3~

50 50 50

120

64
61

300
72c3 .
400
840

1700
78
98

130

1500
1800

53
53
79

210
54
50
79

160
200

120

290
61i’o
28o
850

1300

1500
1400

150

110

160

200
620

2200
590

2000
120
130

200
73

1700
1200

76

260
6700

66
62
78

200
110

Results less thsn reporting limit are indicated by a (-).
I?oentry indicates no analysis made.

110

140

180
590”

2300
600

2000
71
71

62
73

1800
1100

57

“ ;5

110
120

—_. . _____ . . . . . .-
--1--

-%
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APPRJDIX A

TP.3LE12 (Continued)

HW-80991

CONCENTRATIONS OF BETA EMITTEP_s IN WATERFOWL HFJIDS
AND MUSCLES SAMPLED WITHIN THE HANFORD FJ3SERVATION. 1963

Units Of pc/g

Muscle
Beta PJ~Date> SDecie

Reporting Limits

Lower River (continued)

Head

P3fBeta

5050

360
65

G
81

52
400
480

1300
60

:0

;0

99

95
150

2100
90

50 50

260 -
54

E-
52
50

;4
klo
960

1400

52

;4

100
-,

;4
130

1600
110

10-21
10-21
10-21
10-21
10-21
10-21
10-21
U-4
11-4
11-4
11-4
11-4
11-4
11-4
11-4
11-4
U-4
11-4
11-4
11-4
11-4
11-11
11-11
11-11
11-11
11-11
11-11
11-11
11-11
U-11
11-11
11-11
11-11
11-13

coot
coot
coot
coot
Msllard
Mallard
Msllard
coot
coot r
coot
coot
coot
coot
Mergsnser
Merganser
Merganser
Mallard
Mallard
14allerd
~~fi~rd

Lesser Goose
Mallard
Mallard
Msllard
Mallard
Mallard
Mallard
Mallard
Mallard
~fia~~d

Lesser Goose
Ruddy Duck
Scaup
Mallard

360
61

250

92
73. -

E
58
91

380400
450

1200
51

900
1300

100

110
170

i7
510

1400
110

i900
97

Results less than reporting limit are indicated by a (-).

—
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HW-80991

Units of pc/g ~

Date Specie

Reporting Limits

‘ Lower River (contiriued)

12-27
12-27
12-27
12-27
12-27
12-27
12-27

I!22EsK
11-13
11-13
11-13
11-13
11-13
U-13
11-13
11-13
11-13
11-13
11-13
12-9
12-9
12-9
12-9
12-9
12-9
12-9
12-9

Ruddy Duck
Ruddy Duck
Gedw~~
Golden Eye
coot
coot
coot

Mallard
Mallard
Mallard
Mallard
!lallard
!.lallard
kklrd
%lla.rd
kllsrd
Lesser @ose
coot
Mallard
~.?~lard

!.?alhrd
Mallard
Msllard
Mallard
fl!allard
Cackler

11-19 “Tesl
11-19 Widgeon

!!uscle
Beta P32

50

270
220

1300
510
24o

1200
490

330

70

150

250

150

50

2ao
210

1300
410
200
990
530

38o

;9

51
120

270

150

:Head
Beta P32

Results less than reporting limit are indicatedby a (-).

50

290
180
920
620
390

1100
350

260
250

230
62

180

180

50

400
170
87o
650
340 -

1200
330

.

25.0
270

130

19’0.

210

--.—---—- . .—--- —-...—._ ..—. _._ .. .._ ._.



-116-
HW-80991

.

VIII. APPENDIx B

ATMOSPHERIC AND BEEF THYROID

SAMPLE RESULTS



Week
! Ending

Date

1-4
1-11
1-18
1-25

, 2-1
2-8

I 2-15
2-22
3-2
3-8
3-15
3-22

1 3-31
I 4-7

4-14
4-20
b-26
5-3
5-1o
5-17
5-24
5-31
6-7
6-14
6-21
6-28
7-5
7-12

APPENDIx B
TABLE 1

AVERACL’BETA ACTIVITY ON FILTERS
FROM PACIFIC NORTHWEST STATIONS - 1963

Units of pc/m3 of Filtered Air

Benton City,
Washington

7.8
3.6
10.
12 ●

14.

::;
h.7
3.2
3.4

:::
6.1
3.0
2.1
2.7

::;
2.7
3.8
5.8
5.4
3.2
1.7
4.1
3,0
3.7
5.5

PeaCo,
Washin@on

8.1
3.2

11.
12 ●

18.

%;
5.8
3.8
3.8

::;

::;

i:;
1.3
5.2
5.0
7.2
9.1

12
8.0
5*5
9.3
1.0
5.0
3.5

/ No entry indicntes no nnnlysts made.

I

i .

Kennewick, Bye rs Richland,
Washington

Walla Walla,
Landin~ Washington IJ8sh~n@on

5.6

::;
10.
12.

7.6
5.4
4.6
2.8

::;
4.5
6.1
4.7
4.6
7.3

;::
5.3
7.1
11$
16
5.6
4,6
8.4

::;
6.9

4*9
3.6
3.7

11.
10.

1/.5
4.1
1.3
2.5

:::
2.9
5.6

7.4
6.1
5.7

15
14
6.4
7.4
2.6
3.3
5.4
6.9
4.2
5.4

;::
5.3
7.7
7*3
7.6
8:6

14
12

4.9
4.4
9.1

::;I
5.5

Yakima,
Washington

:::
5.4
8.7
8.7

2.2
2.2 I
2.2 +

w
5.9 -3
5.5

I

●
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Week
Ending

Date

7-19
7-26
8-2
8-9
8-16
8-23
8-30
9-6
9-13
9-20
9-27
10-4
10-11
10-18
10-25
11-1
11-0
11-15
11-22
11-29
12-6
12-13
12-21
12-27

. flPPENDIX B
TABM 1 (Continued)

AvE?ACE BETA ACTIVITY ON FILTERS
FRO!! PACIFIC NORTHWESTSTATIONS - 1963

Units of pc/m3 of Piltered lir

Benton City,
Wa..hington

1.3
3.5
5.4
4.8
2.8
2.2
1.7
2.4
2.1
1.0
0.9
1.3
1.1
0,8
0.9
0.4
0.7
0.8
0.6
0.7
0.5
0.4
0.6
0.5

PascO,
Washington

2.9
4.6

::;
5.0
5.1
2.9
4.1
4.6
2.4
2.4
2*2
1.5
2.2
1.3
0.9
0.8
1.0
0.8
O*9
0.5
().11
0.5
0.5

Kennewick,
Washin~ton

;::

6.5
6.1

;::
2.8

::;
2.0
2.0
2.3
2.8
2.0
1.8
0.9
0.8
0.9
0.7
1.0
0.6
0.5
0.8
0.6

Byers Richland, Walla Walla,
Landing

Yaklma,
Washington Washington Washin@on

H
6.5

;::
3.9
3.8
3.8
2.3
2.3
0.5
3.0
2.1
1.1
1.1
0.7
0.8
1.6
0.2
0.4
0.5
0.9
1.4
1.1

4.3
6.7
6.3
7.4
5*3
3.9
4.0
3.7
3.5
1.8
2.3
2.8
2.3
2.1
1.3
0.8
1.0
1.2
1.0
0.3
0.5
0.5
0.7
0.6

?:
6.9
7.2

:::
4.6
4.0
2.1
1.7
3*O
3.3
2.7
2.9
1.4
1.1
1.0
1.4
1.6
0.6
0.6
0.7
0.5
1.2

4.0
5.6
5.6
6.8
3.4
3.4
3.4
3.3
2.4 co

I
2.4
2~6
2.6
1.3
1.3
1.3
1.3
1.1
0.7
1.0
0.5
0.5
0.5 x
0.6 $
0.2 &

o



APPENDIX B
TABLE 1 (Continued)

Week
Endtn~,
Date

1-4
1-11
1-18
1-25
2-1
2-8
2-15
2-22
3-2
3-8
3-15
3-22
3-31
4-7
4-14
h-20
4-26
5-3
5-=10
5-17
5-24
5-31
6-7
6-14
6-21
6-28
7-5
7-12

.

Seattle,
WashinRtrm

4.0
14

5.7
11
12
9.7

14

:::
4.5
8.7

;::
2.1
2.1
2.1
2.6
2.5
2.6
3.3
5.3
3.2
1.7

::;
2.1
2.9:
2.3

A~~p/lGE BIITA fl(_’TIVITYf)!] FIJ,TEPFj
lWOl+fp)!CIWc }/ORT1lWESTSTATIONS - 1963

Units O+ pc/m3 of Filtered fiir

Spoksne,
kJashin~ton

6.1
4.0
5.2

11/

7.6
7.3
1.8
1.8

::;

N
4.7
5.1
5.3

$:

:::
13

9.5
4.5
4.8
6.5
3.8

2.7

NO entry indicatesno analysi$ made,

Boise,
Idaho

9*7
10
6.3

13
13

7.8
1!3

8.0
7.4

5.9
7*I
3.2
9.2
4.5

15

::;

;::
13
13
10
10

8.0
11
6.3
6.3
7.0

Leviston
Idnhn

7.6
7.3
4.2

13
11

4*3
16
3.4
4.0

2::

2:;
5.8
8.5
9.9

::;
7.6
5.0
15
13
5.0
3.9

10
6.4
6.4
4.8

7.2
8.6
2.8
13
7.9
7.1

14
1~.9
5.6
4.4

704
4.5
7.1
7.9

“5.5
6.9

18
11

4.4
2.7

10
3.7
8.0

1 5*1

Klamath Falls, Crest Falls.

7.6
10

4.3

::;
8.6

10

::;
6.5
~.-l

5.4
5.4
5.4
5.8
3.6

15
2.6
3.9
7.2

10
11

5.2

;:;

2::
6.3

10
8.5
8.6

10
10
10
12

6.1
1

::; #
*

7.7 a

8.6
I

10
8.4
5.8
5.8
5.6

8.0
7.6

12
12

5.6
6.8
5.1

;:;
4.1

.
.



Week
Ending

Date

. 7-19
7-26
8-2
8-9
8-16
8-23
8-30
9-6
9-13
9-20
9-27
10-4
10-11
10-18
10-25
11-1
11-8
11-15
11-22
11-29
12-6
12-13
12-21
12-27

-,

Seattle,
~n~hinKton

1.7
3.0
2.8
2.3
3.0
1.9
2.0
1.8
1.3
0.9
1.8
1.8
1.7
1.3
0.1
0.8
0.8
0.9
0.8
0.5
1.0
0.9
1.0
0.9

APPENDIx B
TABLE 1. (Continued)

AVERAOE BETA ACTIVITY ON FILTEI?S
V1’?orfPACIFIC NCPTHWST STATIONS - 1963

Units of’ pc/m3 of Filtered Air

Spokane,
Wa8hinKton

4.0
5.2
5.9
3.5
3.7
2.7
3.2
2.4
2.5
1.3

1.8
1.4
0.8
0.8
0.8
0.6
0.8
0.7
0.8
0.7
1.7
1.7
0.9

Boi~e,
Idaho

7.6
10
11

5.8
5.4
5.5
5.2
2.8
2.8
2.9
2.3
2.6
2.3
3.)/
2.2
2.1
0.8
0.8
1.3
1.3
1.2
1.3
0.7
0.9

Lewiston,
Idaho

6.0
7.8

;::

;:;
4.3
4.6
3.2
2.1
2.1
3.5
2.0
2.3
1.7
1.1
1.1
0.8
1.0
0.5
1.1
0.6
0.4
1.1

1

Meacham, Klamath malls, Crest Fal.ls,
Oregon nregon !fOntanfl

4.8
6.9
6.5

::;
3.2
3,9
3.7
2.8
1.1
3.1
3.2
2.3
2.7
1.5
1.5
0.7
0.5
0.7
0,5
1.1
0.7
0.7
0.7

5*9
8.6

H
4.7
4.4
3.8
2.7
2.1
2.1
“7
;:5
2.7
1.4
1.4
1.9
1.1
0.3
0.6
1.2

1.1

4.6
8.5
8.4

::;

?::
2.6
2.7
1.5
2.8
2.4
1.6
3.3
0.8
1.7
1.9
0.9
0.8
1.1
1.8
1.0
1.0
1,4

.

I
P

N
o
I

No entry indicatesno analysismade.



Date

1-2
I.-8
1-15
1-22
:-;9

2-12
2-19
2-26

;::2
3-19
3-26

::;
4-16
4-23
4-30

;::4
5-21
;-;8

6:~
6-18
6-25
;:;

7-16
7-23
7-30
8-6
8-13
8-20
8.27-

;:?
9-10
9-17
9-24

-121-

AH?3~H B
TABL,E2

COWENTRATIONS OF ATMOS~~C 11a1
IN THE VICIM~ OF HANFO~ - 1963

Units of pc/m3

Mcbland

0.015
0.015
0.028
0.034
0.035
0.024
0
0.013
0.o1.1
0.004
o*012
0.032
0.007
0.005
0.013
0.010
0.008
0.010
0.003
0.004
0.005
0 ● 014
0.021
0.015
0.072
0
0.001
0.016
0
0.007
0.008
0.002
0.005
0.006
0.015
0.114
0.237
0.025
0.017
0.025

North
Richl~d

0.093
0.093
0.176
0.112
0.357
0.015
O.on
0.066
0.015
0.044
0.107
0.042
o.og6
0.005
0.015
0.007
0.004
0.019
0
0.013
0
0 ● 005
0.018
0.003
0.040
0.o11
0.011
0
0.0Q6
0.003
0.003
0.004
0
0
0.018
O.om

0.099
0.004
0.001

Benton

=

O.oy
0.050
0.137
0.169
0.083
0.176
0.081
0.048
0.074
0.035
0.026
0.058
0.107
0.031
0
0.015
0.009
0.005
0.007
0.001
0.037
0s016
0.026
0.o11.
0.031
0.004
0.011
0.004
0.002
0.005
0.006
0
0.002
0.017
0.018
0.056
0.142
0.006
0.012
0.025

R3Sco

0.015
0.015
0.081
0.016
0.083
0.030
0.017
0.024
0.013
0.006
0.025
0.022
0.024
0.001
0.010
0
0.010
0.007
o*020
0.008
0.005
0.020
0.007
0.009
0.051
0.004
0.10
0.010
0.009
0.005
0.009
0.006
0.015
0
0.005
0.026
0.083
0.019
0
0.001

HTV-80991

Byers

E@2?A
0.194
0.053
0.’042
0.042
o.o~
O.og
0.024
0.010
0.015 -
0.019
0.059
0.018
0.019 -
0.009
0.001
0.01.8
0.057
0.004
0.018
0.008
0.011
0.015
0
0.064
0.054
0.021
0.004
0.015
0.010
0.011
0.011 ,.
0.229
0.005
0.018
0.005
0.120
0.032
0.017
0.079
0.029

. —--—
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Date

1o-1
10-7

10-14
10-21
10-28
11-4
11-U
u-18
U-25
12-2
12-9
12-16
12-23
12-30

-lz2-

APPENDIX B
TJIRLE 2 (Continued)

co~~l ~ ~ ~“&_C 1131
IN THE VICINITY OF HM’iFORD - 1963

units 0$ pc/xf13

Richlemd

0.018
0.018

0.023
0.015
0.024
0 ● 001
0.012
0.004
0.008
0.004
0.001
G.045
0.009
0.002

North
Richland

0.001
Discontinued

Rosser
Mrricade

0.016
0.016
0.038
0.004
0.003
0.043
0.008
0.017
0.015
0.054
0.030
0.013

Benton

m

0’
0

0.017
0.004
0.o11
0
0.021.
0.008
0.003
G.008
0.004
0.041
0.024
0.014

Pasco

o
0

0.007
0.013
0.020
0
0.024
0.006
0
0.015
0.008
0.029
0.009
0

HW-80991

Byers

0.009
0.014

0.014
0.007
0.022 -
0.065
0 ● 010
0 ● 011
0.007
0.005
0.016
0.045
0.920
0.016
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AF’PE?DIXB
TABLE 3

.. .

CJUA,NH~ OF 1131 RE~fiED
~O?f THE SEPAP.4TIONS APEIS - 1963

~fonth

tTanum-y

Februa~

Varch

Anril

May .

June

July

A.u@st

September

October

Average
curiesiday

0.11

0,073

0.10

0.17

0,14

0.54

0.~8

0.10

2.4

0.21

Nove’mbe? 0,18

December 0.36

.
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APIZNDIX B
TAIKIE4

1131 IN m TmmDS ~oM

CATI’LESLAUGHT- AT SEVERALL~ATIOIW - 1963

Date Thyroid

= -

%sco, Washington

5-27
5-27 t?
7-27 35

Moses Lake, Washington

i-2
1-2
1-2
1-2
1-2
1-26
1-26
1-26
1-26
1-26
2-9
2-9
2-9
2-9
2-9
2-23
2-23
2-23
2-23
2-23

;$

::;
3-9
3-23
3-23
3-23
+23
3-23
4-6

:::

:::

units of pc/g

1131

Concentrationn

10
8.4

3

3.4
< 1.7

“26”
200
100

69
15

< 2.1
18

< 1.9
e 2.5

3.1
< 1.9

2.3
< 1.7

Id
6.8

u
U
U

3*3
< 2.9

U
< 2.5
< 2.1

2*5
2.8

‘ 3.9
< 1.5
< 2.9

12
6.1

e 1.6
< 2.0
< 2.2

Kemewick
Kennewick
Mesa

Warden
Moses Lake
Moses Lake
Moses Lake
Moses Lake
Wilson Creek
0the120
Moses Lake
Coulee City
Quincy
Quincy
Moses Lake
Moses Lake
Moses Lake
Moses Lake
Warden
Warden
Warden
Warden
Warden
Lind
Othello
Lind
Odessa
Warden
Douglas
Coulee City
Moses Lake
Quincy
Quincy
Warden
Warden
Ephrata
Moses Lake
Ephrata



●
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APPEMDu B
= 4 (Continued)

HW-80991

1131 IN BEEF THYROIDSPRCM
CATTLE SIAUGETERHDAT SEVERAL L03VPIONS - 1963

units of pc/g

Date T@oid ~131

ES?!2EA Wt (g) Concentration

Moses Lake, Washington (Continued)

4-20
4-2o
4-20
4-20
4-2o
5-4
5-4
5-4
5-4
5-4
5-18
5-18
5-18
5-18
5-18

2:;
6-1
6-1
6-1
6-15
6-15
6-15
6-15
6-15
6-29
6-29
6-29
6-29
6-29
7-13
7-13
7-13
7-13
7-13
7-27
7-27
7-27
7-27
8-10
8-10

6.1
< 1.9

4.0
< 3*3

3*5
14

4.6
c 2.6
< 2.4

9.9

7.0
32

.

<%5
< 4.8
< 4.3

4.2
c 3.6

4.5
< 1.7
< 1.4

4.1
<1.8
< 5.1
< ?.3

16
< 5.5

14
2.8

:::
2.9

;::
4.0
5*3
2.1

< 1.9
2.5

—.-— __________ . . . ____

Grazing Area

Moses Lake Block 41
Moses Lake Block 89
Moses Lake Block 40
Moses Lake Block 41
Wilbur
Ritzville
Moses Lake
Ritzville
Moses Lake
Moses Lake
Ephrata
Quincy
Moses Lake
Ritzville
Quincy
Wilbur
Moses Lake
Moses Iake
Lind
Moses Lake
Moses Lake (grass)
Quincy
Hartline (grass)
Othello
Othello
Mattawa (grass)
Moses Lake (grass)
Quincy
OChello
Moses Lake (grain)
Othello
Othello
Coulee City
Lamona
LaCrosse
Moses Lake
Moses Lake
Grand Coulee
Qtincy
Moses Lake
Moses Lake

_— —-.-—.-.._
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APR3NDn B
TJIRLE 4 (Continued)

1131 IN = T~o~S ~~
. CATTLESLAUGBWIUIDAT SEVERALL02ATIONS - 1963

Units of pc/g

Date Thyroid 1131

=?24Q wid- Concentration

Moses Lake, Washington (Continued)

8-10
8-10
8-10
8-24
8-24
8-24
8-24
8-24

;::

;:;

;:;1
9-21

;:E
9-21
10-5
10-5
10-5
10-5
10-5
10-19
10-19
10-19
10-19
10-19
IL-2
M.-2
U-2
11-2
ii-2
U-i6
u-16
IL-16
u.-16
u.-16
11-30
11-30

35
52
49
74
43
49
55
*’
49
49
43
;;

69
54
73
62

c 2.7
< 2.3
c z.7
< 2.1

2.2
< 2.1
< 2.2

3.6
25
25

3.6
7.4

13
8.8

< z.6
6.5
5.2

18
< 2.2

8.8
< 1..8

4.1
4.5

< z.g
< 3.2
< 2.8
< z.7

3*5
< 1.7

6.3
3*9

c L.8
< 3.2
c 2.5
< 1.4
c z.7

8.6
3.1

HW-80991

Grazing Area

Wihon Creek
Moses Lake
Moses Lake
Moses Lake
Entiat

Ellensburg
Mesa
Connell
E@’ata
Moses Lake
Moses Lake
Mesa
Almira
Othello
W-en
Elmer City
msco
Wauconda
(Not given)
w 11

n R

W n

Wenatchee
Cunningham
Connell
warden
Moses Lake
Otheu.o
Othello
Moses Lake
Stratford
Electric City
Connel.1
Moses Lake
Moses Lake
Moses x
Moses Lake
Odessa
ConneU
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.\i+ENDIXB
_ 4 (Continued)

1=31 IN m moIDS ~~
CATTLE SLAUGHTEREDAT =VERU L~ATIOr?S - 1963

units of pc/g

Date Thyroid
Sampled

~131

mAL Concentration

Moses Lake, Washington (Continued)

U-30
1.1-30
11-30
12-14
12-14
12-14
12-14
12-14
12-28
12-28
12-28
12-28
12-28

57
56
52
60
41
60
55
28
39

Wenatchee, Washington

1-2
1-2
1-2
1-2
1-2
1-15
1-15
1-15
1-15
1-15
1-30
1-30”
1-30
1-30
1-30
2-13
2-13
2-X3
2-13
2-13
2-26
2-26
2-26
2-26
2-26

< 1.5
8.1
4.2
5.0

c 2.6
16

< 2.8
< 2.4

5.2
< 2.5
< 2.7
< 5.2
< 2.9

250
630

25
6.1

46

::;
2.0

240
180

2.3
< 2.6

N
4.4

4a
2.6

< 2.6
1.6
2.1

c 2.7
< 3.1

4.8
7.0
6.4

HJV-80991

Grazing &ea

,

Moses me
Ritzville
Warden
Palisades
Alnira
Othello
Warden
Warden
Moses Lake
E1.lensburg
Connell
Moses Lake
14esa

S.E. Chelan
S.E. Chelan
Grant Co.
W. Douglas Co.
S. Grant Co.
S.E. Chelan co.
S.E. Chelan CO.
W. Douglas Co.
W. Lincoln CO.
W. Lincoln CO.
S.E. Chelan CO.
S.E. Chelan CO.
S.E. Chelan CO.
S.E. Chelan Co. .
S.E. Chelan CO.
S.E. Chelan CO.
S. Centr&l.”ChelmCo.
S. Central Chelan Co.
S.E. Grant co.
S.E. Grant Co.
N. Grant CO.
V. Douglas
W. Douglas
Grant Co.
W. Grant co.

——..
--.-.—l.—_—_
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APml~n B
_ 4 (Continued)

1131 I~J- T~OIDS ~~
CA- SLAUGIDx!REDAT=7ZER& LWATIONS - 1963

units ofpc/g,.

Thyroid

u

7131
4.

Concentration
.

Wenatchee, Washington (Continued)

3-12
3-13
3-12
3-12
3-12
3-25
3-25
3-25
3-25
3-25

%
4-U
4-U
4-11
10-29
10-29
10-29
10-29
10-29
11-12
U -12
U-13

38
28

U-13
IL-13
U-27
U-27
U-27
n-27
U-27
12-U
12-U
12 -u
12-il
12-11
12-23
12-23
12-23
12-23
12-23

< 4.7
< 3.1
< 2.3

3.1
c 2.5

3*9
2.5

< 2.7

;:;
< 0.9
< 1.8
< 2.2
< 1.6
< 1.3

5.3
2.3

< 2.6
7.4
2*3

< 4.2
< 3.4
< 1.8
< 1.5
< 1.2
c 2.5
< 2.4
< 2.6
< 4.4
< 3.6
< 2.5
c 2.5
< 2.0
< 2.2
< 2.4
< 4.2
< 3.1
< 3*3
< 3.6
c 2.8

~w-80991

Grazing Axee

S.E. Chelan CO.
S.w. Douglas co.
S.W. Do@as Coc
S.E. Chelan Co.
N.W. Gr~t Co.
W. Douglas CO.
W. Douglas Co.
W. Douglas Co. -
S.E. Chelan CO.
N.C. Douglas Co.
E. Chelan CO.
M. Grant Co.
N. Grant CO.
N. c. Douglas co.
N. C. llo~las Co.
Douglas Co.
s. Chelan co.
W. Douglas CO.
S.E. Chelan CO.
S.W. Douglas Co.
S.E. Chehn Co. .
S.E. Chelan CO.
S.E. Chelan CO.
S.E. Chelan CO.
S. Chelan CO.
S.E. Chelan CO.
W. Douglas CO.
W. DoLglas CO.
S.E. Chelan CO.
S.E. Chelan Co. “.
S.E. Chelan
S.E. Chelan
S. E. Chel~
S. E. Chele,n
S. E. Chelan
S.W. Grant CO.
E. Chelan CO.
S.E. Chelan CO.
S.E. Chelan CO.
S.E. Chekn CO.
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APmNDm B
‘UELE ~ (Continued)

1131m = THYROIDSFROM
CATTLE SIAUGB!HIMDAT SEVEB.Q LCCATIONS - 1963

units of pc/g

WaJ&L Wal.la,Washington

2-20 45
12-6 20
12-6 25
12-6 37
12-6 28
12-6 37
12-17 26

12-17 71

12-17 40
12-17 55

12-17 33

12-31 50
12-3 51

Toppenish, Washington

1-4
1-4
1-4
1-4
1-4
1-18
1-18
1-18
1-18
2-15
2-15
2-15
2-15
2-L5

:::

::;

:::5
3-15
3-15

~131

Concentration

16
< 6.3
< 5.f)
< 3.4
< 4.5
< 3.4
< 4.3

< 1..6

< 2..8
< 2.1

< 3.4

2.5
< 2.2

55
3.6

41
120
210

5*9
23
27
13

<1.6
< 2.3

2:;
5.6

< 3.5
c 2.5
< 1.9
< 3.2
< 2.()
< 3.6

3.8
< 1.3

HW-80991

7

Grazing Area

Walla Walla State Pen
11 ft It

Lowden
Lowden
Dayton
Lowden
~Spect Heights
Wslla W1.la _

College Place
Wal.laWal.1.a
It m

Prospect Heights -
Walla Walla

College Place
Wal.laWalla

Lowden
Burbank

Wapato
Moxee
Wapato
White Swan
white swan
Wapat.o
Wapato
Wapato
Whiti swan -
Parker
Wapato
Toppetish
Toppenish ,
Yakima
Zillah
Naches
Toppenish
Wapato
Wapato
Selah
White Swan
Wapato

.

—— .__. ____
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APIZNDH B

TABLE 4 (Continued)

llsl IN = _oIDS ~~
- CA~E SLAUGHTEREDAT SEVERAL LCCATIONS - 1963

., units of pc/g

Date Thyroid ~131

22?EUZ u Concentration*<

.

Toppenish, Washington (Continued)

3-15
3-15
4-5
4-5
4-5
4-5
4-26
4-26
4-26
4-26
4-z?6
5-24
5-24
5-24
5-24
6-7
6-7
6-7
6-7
6-7
6-21
6-2iL
6-21
6-21
6-=
6-28
6-28
6-28
6-28
6-28
7-12
7-12
7-22
7-12
7-26
7-26
7-26
8-2
8-2

:::

63
37

34
44
60

E
69
49
38
w+
49
54
56
55

;:

53
46
45
70
37
22
30

< 1.3
13

< 3.3
< 1.7
< 3.1
C 2.4
< 1.5
< g.?
< 1./3
< 1.3
< 1./3
< 2.4
< 2.1
< 1.9
< 1.7
< 1.7
< 1.8
< 2.8
< 1.7
c 0.58
< 2.8
< 3.1
< 2.0
< 2.4
< 3.3
< 1.2

2.0
< 2..0

3.0
2.9

< 2.1
2.1
1.8
2.1
1.9

< 1.9
< 2.0

1.6
3.8
4.3
3.3

Grazing Area

Wapato (Supp.Feed)
White Swan
White Swan
White Swan
White swan
White Swm
ZiI.lah
Yakima
Wapato
IJapato
Yakima
Moxee
Zillah
Wapato
Yakima
Wapato (Suppl.Feed)
Selah
Yakima (Suppl.Feed)
Selah
Yakima
Wapato
White Swan
Yakima
Toppenish
satus
Wapato
Wahkiacus
White Swan (Suppl.Feed)
Wahkiacus
Wahkiacus
Wapato
Toppenish
Wapato
Toppenish
Wiley City
Wapzto
Toppenish
Zillah
Satus
Satus
Setus
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HW-80991

AP.RZNDIXB
TYIBLEk (Contin&d)

1131 IN m T~OJJ)S ~~
.CA~E SLAUGHT- AT SEVERAL LCCATIONS - 1963

units of pc/g

Date Thyroid ~131
~nrpled wt (g) Concentration

Toppenish,“Washington(Continued)

8-23
8-23
8-23
8-23
8-23
9-13
9-13
9-13
9-13
9-13
9-27
9-27
9-27
9-27
9-27
10-I.I.
1O-U
1O-U
1O-U.
lo-n
10-26
10-26
10-26
10-26 .
10-26
u-l
u-l
U-1
U-L
u-l
11-12
U-12
U-12
U.-12
U-12
12-10
12-10
12-10
12-10
12-10

38
39

%

.$
40

:;
43
66
56
61
37
65
38

2;
56
58

37
a
43
47

e 2.7
< 2.6
< 2.4
<1.3
< 3.2

47
2.5

63

;;
32

< 1.4
21
28
17

< 1.6

k;
5.4
4.2

12
16
14

7.9
7.8

< 2.1
< 3.1

2.9

::;
c 2.5
< 1.5
c 2.6
c 2.6

2.4
c 2.6
< 2.4
C 3.2
< 2.3
< 1.3

Grazing Area

Toppenish
Toppenish
Moxee
Yakima
‘WhiteSwan
Wqat o
h’apato
Outlook, Wash. -
Wapato
I&ownstone,Wash.
Toppenish
Toppenish
~flo~ee
Yclkima
Selah
Toppenish
Yakima
Ya’kima
YakzhBa
Union Gap
Toppenish
Toppenish
Toppenish
Wapato
Wapato
Yakima
Yakima
Yakirza
Yakima
Moxee
Toppenish
Yakima
Wapato
Wapato
Union Gap
Yakima
Yakim
Yakima
Naches
Yakima

.

.
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.

IX. APPENDIx C

FARM PRODUCE AND COMIv@RCML

FOODSTUFF RESULTS

,,.
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ApD~lDIX C
TABLE1

Ekte ~131 &l

‘enorting
Li~its 3 300

Oivetiew Irripatinn District

1-2
1-8
1-16
1-22
1-30
2-5
2.13
2-19
2-27
3-5
3-13
3-19
3-27
4-2
4-10
4-16
4-24
4-30
5-7
5-15
5-22
5-28
6-5
6-11
6-19
6-25

;:;
T-15
7-23
7-31
8-6
8-14
8-20

4

;

1400
1500
1400
1600
1300
1500
1500
1500
1500
1300
1700
1500
1400
1500
1200
1300
1300

1600
1600
1100
1400
1400
1300
1200
1200
1500
1400
1200
1800
1100
1300
1200
1600

Zn65

80

260
220
150
210
190
220
210
130
210
190
180
140
180
260
170
150
130

120
570
520
530
620
680
710
750
760
650
840
900
880
850
800
670

~~137

30

44
30

22

?;
45
57
55
53

2
~:

58
32

45
130
75
98

140
160
120

84
100
J.lo
130
180

96
70

120
110

p32

100

1300

1200

1100

Results less than reporting level are indicated by a (-).
i’?oentry indicates no analysis made.

-—

Sr90

2

3.5

2.2 -

4.7

4.7

15

●

11

——.—,’-
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APPENDIX C
TABLE 1 (Continued)

HW-80991

CONCENTRATIONS OF POIONUCLIDES IN MILK - 1963

Units of pc/1

Date 1131 K40 Zn65

Reporting
Limits 3 300 80

Fivetiew Irrigation District (continued)

8-28
9-5
9-11
9-19
9-25
10-1
10-9
10-15
10-23
10-29
u-6
11.12
U.20
11-26
12-k
12-10
12-18
12-26

F!inRold

6-11
6-19
6-25
7-3
7-9
7-15
7-23
7-31
8-6
8-14
8-20 “- < 6
8-28 6
9-4 16
9-5 30

1600
1300
1600
1300
1700
1300
1600
1700
1600
1400
1400
1600
1600
1700
1700
1300
1600
1600

590
890

1200
1000
1200
1400
1900
1500
1700
1300
1900
1800
1600
1700

Results less thsn reporting
No entry indicates analysis

860
720
740
700
760
82o
730
920

1200
1500
870

1000
440
350
320
210
24o
230

1100
600
560
660
83o
690
720
82o

1000
1100
1100
700
790
550

&137

30

150
I.lo

71
82

110
130

75
110

68
70

53

;:
98

120
130

46
35

;7
Uo
140
130

57

;;
79

140
85
97

p32

100

1200

1800

2500

1600

limit are indicatedby a (-).
made.

Srgo

2

9.2 -

4.6

2.0

21
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APpENDIX (!
TABLE 1 (Continued)

CO1’?CEN~TIONSOF MDIONU~IDES IN MILK - 1963

7131
-

Reporting
Limits 3

Rinsold (continued)

9-6
9-7
9-8

;:?0
9-11
942
9-13
9-16
9-17
9-18
9-19
9-20
9-23
9-24
9-25
9-26
9-27
9-30
1o-1
10-9
10-15
10-23
10-29
11-6
U-12
U-20

Pasco

4-30
5-1
5-2
5-3

36
33
28
89
23
15
12

:
32

8
12
31 ‘
11
14

9
14
11

:

;
10

k

9
14

4
4
6
3

~4o

300

1500
1300
1500
1400
1200
1700
2000
1800
1600
1800
1800
1300
1700
2000
2000
2000
1600
6600
1600
1600
2000
1900
1600
1500
1500
1600
2000

680
910

1100

Units of pc/1

640
420
600
470
300
610
640
740
890
800

.890
710

1100
970

1200
1300
1100

810
630
670

1200
1100
1200
1100
1100
1300
1200

HW-80991

&137 p32 SrSO

30 100 2

160

::
86
87

:;
79
77

100
87
80

110
85

110
110

70

ib
80

110
130
160
160
150
220
240

Results less than raporting limit are indicated by a (-).
No entry indicates no analysis made.

—-..—__
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APPMDIX C
TABLE 1 (continued)

HW-80991

- CONCENTRATIONSOF RADIONUCLIDESIN MILK - 1963

Units of pc/1 ,

Date 1131

Reporting
Limits 3

Pasco (continued)

5-6 6
5-7
5-8
5-9
5-1o 5
5-13
5-14
5-15
5-16 3
5-17
5-20 i
5-21
5-22
5-23
5-24
5-27
5-28
5-29
5-31
6-3

3

;
2:; 9

;:; :
6-10
6-11 c
6-12
6-13 :
6-14 11
6-17
6-18 , :
6-19
6-.20 :
6-21 ?

#o Zn6S

300 80

740
900
750

1200
1400
1500
1400
1500
1200
1600
12U0
1400
1300
1300
1400
1800
1200
1600
1300
1500
1300
1600
1300
1300
1400
1300
1200
1800
1500
1500
1400
1300
1300
1200

130
170
180

130

120
150
180

93
160
250
320
260

&137 P32 SrgfJ
—

30 100 2

81
110 20
130
170
150
130
150
140
130
130
100

;:

57

;;
50
55
;;

6.9
;;

I.lo

;+
60
79

,,

%
66
49
67
64
56

Results less than reporting limit are indicatedby a (-).
No entry indicates no analysis made.
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APPENDIXC
TABLE 1 (Continued)

- CONCENTRATIO?JSOF FADIONUCLIDESIN VIM - 1963

Units of pc/1

Date 1131

?enorting
Limits - 3

Pasco (continued)

6-24
6-25
6-26
6-27
6-28
7-1
7-2
7-3
7-5
7-9
7-1o
7-12
7-15
7-16
7-17
7-19
7-22
7-23
7-24
7-26
7-29
7-30
7-31
8-1

::;
8-6
8-7
8-8
8-9
8-12
8-13
8-14
8-15
8-16

K4O

300

1400
1300
1300
1400
56OO
1500
1400
1600

910
1100
1300
1300
1400

850
1200
1100
1300
1600
1400
1800
1600
1700
1400
1200
1300
1800
1400
1400
1100
1300
1400
1300
1100
1600
1200

Zn65

80

170
180
210
280
210
320
330
230
200

91
120
-86
160
180
180
180
110

90
110
210
130
200
140
160
100
210
260
180
220
160
120
140
160
160
170

HIV-80991

C5137 p32 Srgo

30 100 2

4.8

1

.

Results less than reporting limit are indicated by a (-).
No entry indicates no anelysis made.
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~D~DIX C
TABLE1 (Continued)

COHCENTPATIONSOF ?ADIONUCLIDESIN

,

Date 1131

Reporting
Limits 3

Pasco (continued)

8-19
8-20
8-21
8-22
8-23
8-26
8-27
8-20 i
8-29
8-30

;:: 19
9-5 23
9-6 17
9-7 14
9-8 17
9-9 37
9-10 21

‘ 9-U 14
9-12 14
9-13 20
9-14 8
9-16 4
9-17
9-18 :
9-19
9-20 i
9-23
9-24 ?
9-25
9-26 i
9-27 “ 6
9-30
10-1 ;

~4o

300

1600
1600
1600
1500
1900
1300
1700
1600
1400
1500
1500
1900
1400
1400
1500
1800
1600
1600
1600
1400
1200
1600
1000
1500
1600
1300
1600
1600
1500
1500
1300
1400
1400
1700

Units of pc/1

Zn65

80

110
130
120
100
140
150

150
94

230
150
210

140
110
230
150

97
98

150

100
130

98
110
170

86
120

160

110
110

HW-80991

M-JLK- 1963

~s137 p32 S=90
—

30 100 2

53

;:

;6

z
110

80
58
43
81

:;
48

110
81
58
33
71
48
76
61
44
56
;:

75
120

85
34
63
66
87 3.8

Results less thsn reporting limit are indicated by a (-).
No entry indicates no analysis made.



tiW-80991

Date

Reporting
Limits

-139-

APPENDIX C
TMILE 1 (Continued)

CONCEN~ATIOITSOr RADIONUCLIDESIN MILK - 1963

units of pc/1

1131

3

~4o

300

1600
1200
1300
1600
1300
1600
1400
1500
1800
1900
1500
1500
1500
1400
1200
1600
1300
1600
1400
1800
1600
1800
1500

9@
1400
1300
1500
1600
1500
2400
1700
1500
1200
1200

~s137 P32 SrgoZn65

80 30 100 2
Pasco (continued)

10-2
10-3
10-h
10.-7
10-8
10-9
1o-1o
10.U
10-14
10-15
10-16
10-18
10-21
10-22
10-23
10-24
10-25
10-28
10-29
10-30
10-31
U-1
11-4
11-5
u-6
11-7
11-U
11-12
11-13
U-14
11-15
11-18
11-19
11-20

110
85
99

120
970
130
170

94
100
200
250
130
160
150
200
150
190
220
130
170
150
160
150
140
130
160
170
190
200
170
190

2
84
70
77

120
50

590
110

79

<

IJO
78
69
68
82
80
88
76
98

110
58
94
81
54
72

-.
4
7
3
3

< l$ol

73
76
54

120
llo

;;

Results less than reporting limit are indicatedby a (-).
No entry indicates no analysis made.

.- .—



-140-

APP.ENDIXC
TABLE 1 (Continued)

CON~TIOIqS OF RADIONUCLIDESIN

.

Date *131

Reporting
Limits 3

Pasco (continued)

11-21
11.22 i
11-26
11-27
12-2
12-3
12-4 :
12-5
12-6
12-9
12-10
12-11
12-12
12-13
12-16 3
12-17
12-18
12-19 :
12-20
12-23 i
12-26
12-27 :
12-30 3
12-31 -

west Richl.and

9-12 140 ‘
9-13 120
9-lL 95
9-16
9-17 ‘“ 2;
9-18 43
9-19 54

~40

300

1500
1700
1800
1700
1600
1600
1500
1700
1700
1700
1700
1900
1000
1700
1800
1600
1500
1800
1400
1700
1700
1800
1500

1600
1700
1400
1600
1400
1900
1600

units of pc/1

Zn65

80

170
160
1.30
100
190
210
140
250
220
210
240
240
190
160
260
290
290
320
300
280
210
260
210

HW-80991

MILK - 1963

~s137 p32 sr90

30 100 2

100
100

91

z“
I.lo
69

llo -
100
100

93
lx)

84

;:
85
60
99

100
93
74
83 “
82

130
120
100
130
100
130
IJ.O

Results less than reporting limit are inticated by a (-). “
No entry indicates no analysis made.
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APPENDIX C
TABLE 1 (Continued)

HW-80991

CONCENTRATIONSOF RADIONUCLIDESIN MM - 1963

Units of pC/I

Date ~131 K4O ~65

Reporting
Limits 3 300 80

West Richland (continued)

9-20 1900
9-23 %
9-24

1700
31

9-25
1800

33
9-26
9-27
9-30
10-1
10-2
10-3
10-k
10-7
10-8
10-9
10-10
1O-U
lo-lk
10-15
10-16
10-17
10-18
10-21
10-22
10-23
10-24
10-25
10-28
10-29
10-30
1o-31
11-1
11-4 ““
11-5
11-6
11-7

26
26
29
31

22
17
19
18
18

1200
1900
1800
1300
1500
1400
1600
1400
1400
1400
1500
1600
1500
1800
1700
2000
1700
1600
1700
1300
1900
1700
2000
1800
1600
1500
1700
1500

940
1400
1300

--

Results less thsn reporting limit are
No entry indicates no analysis made.

&137 p32

30 100

140
110
160

45
I.lo
I.lo
100

83

;;
IJ.o

96
81

I.lo
Ilo

98
100
130
150
120
140
130
150
160
130
140 ~
150
140
150
140
ILo
120
120
140

indicated by a (-).

.

sr90

2
.

——— . ....
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AYPENDIX (!
TABLE 1 (Centinued)

CONCENTRATIONS OF RADIONUCLIDES IN ICILK- 1963

, Units of pc/1

Date 1131 K4O
— ~65

. Reporting
Limits 3 300 80

West RicUad (continued)

11-8
11-11
11-12
11-13
11-14
11-15
1.I-18
11-19
11-20
11-21
11-22
Ii-26
11:27
12-2
12-5
12-13
12-18
12-27

Benton Citv

1-2
1-3
1-4
1-7
1-9
1-10
1-11
1-14
1-15
1-17
1-18 -
1-21
1-23
1-24

10
6

10

15
11

1500
1700
1400
1500
1600
1700
1600
1300
1400
1700
2200
1800
1500
1500
1900
1700
1500

940

8“
12
10

6
5

?
U
.6
6
4
3
3
5

510

-“

HW-80991

.

&137 p32 Sr90

30 100 2

170
170
130
140
120
170
170
130
120
120
130
130
120

93
31
82
94
63

2.0

Results less than reporting limit are indicatedby a (-).
No entry indicates no snalysis made.
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fl~p~,JDI~c

TABLE 1 (Continued)

.

CONCENTRA~OITS (Y?P#.DIONUCLIDES X?iMILK - 1963

Units of pc/1

Date 1131
.—

K4O Zn65 c~137 P32 S=90

Reporting
Limits 3 300 80 30 100 2

Benton City (continued)

1-25
1-28
1-31
2-5 ,
2-6
2-7
2-8
2.11
2-12
2-14
2-15
2-18
2-19
2-21
2-25
2-26
2-27

::;
3-6
3-7
3-8
3-U
3-12
3-lk
3-15
3-18
3-20
3-21
3-22
3-25
3-26
3-27
3-28

4
10

7
6
3
3’

:
4

1500

1500
i
8

58

50

2.4

3.6

.

,

.

Results less than reporting limit are indicated by a (-).
NO entry indicates no analysis made.

— —-——
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HW-80991

Date

Feportinp
Limits

APPENDIX C
TA.BLE1 (Continued)

CONCENTRATIONSw VA~IfMKLIDES Illfmx - 1963

1131 @O_ Zn65 &137

3 300

‘enton CitY (continued)

3-29
4-1
4-3
4-5
4-8
4-9
4-10
4-11

5

L12
4-15
4-16
4-17
4-18
4-19
4-22
4-23
4-25
4-26
4-29
4-30
5-1 630
5-2 740
5-3 770
5-6
5-8

78o
690

5-9
5-1o

1300

5-13
1500
1200

5-14
5-16

1200

5-17
1200

5-20 - ~
1400

5-21
1100

5-22
1400

5-23
1100

3 1500

80 30

p32

100

Srg0

2

.

33
33

3
40
33

39

Pesults less than reporting limit are indicated by a (-),
No entr-?indicates no analysis made.



-145- HW-80991

~~~~DIX C
TABLE 1 (Continued)

- CONCENTRATIONSOF ~BDIONJCLIDES IX MILK - 1963

units or pc/1

Date ~131 ~4o

‘eportin~
Limits 3 300

Benton City (continued)

5-24
5-27
5-29
5-31
6-3

::2
6-7
6-10
6-12
6-14
6-17.
6-18
6-20
6-21
6-24
6-26
6-27
&28
7-1
7-2
7-3
7-5
7-lo
7-12
7-15
7-16
7-17
7-19
7-22
7-23
7-24 ‘“
7-26
7-29
7-30

2300
1400
1300
3700
1300
1400
1100
1100
1500
1500
1300
1400
1300
1500
1300
1500
1500
1300
1800
1500
1400
1500

700
1300
1100
1200
1200
1200
1300
1200
1200
1300
1500
1200
1800

Znss

80

210
190

180

(11137 p32 SrgO

30 100 2

110
49
39

150
74

120
90
53

100
110

::
49
58
53
50

:;
99

;:
110

64
170
130
130
100
110
110
100
lla
110
120
110
140

Pesults less than reporting limit are indicated bv a (-).
No entry indicates no analysis made.

— . -—_
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APPENDIX C
TABLE 1 (Continued)

- CONCENTPATIONSOF MDIONUCLIDES IN MILK - 1963

v

Date 1131 ~b()
—

. Reporting
Limits 3 300

Benton City (continued)

7-31
8-1
8-2
8-5
8-9
8-20
8-28
g-b
9-5
9-6
;3;

9-9
9-1o
9-11
9-12
9-13
9-14
9-16
9-17
9-18
9-19
9-20
9-23
9-2b
9-25
9-26
9-27
9-30
10-1
1o-1o ,,
10-17
11-1
11-8

28
17

i

6;
120
110

97

:;
34
29
23
20
16
25
22
20
20
19
19
14
11

9
10
11
10
10

9

<9

1500
1300
1100
1500
1400
1500
1500
1600
1600
1500
1200
1600
1500
1200
1600
1600
1500
1700
1400
1600
1000
1400
1700
1400 “
1700

1300
1500
1600
1400
1600
1600
1600
1500

Units of’pc/1 ~

zn65

80

CS137 P32 Sr90

30 100 2

110
100

98
68
51
97
53

;:

%
86
78
81
56
82
83
68

100
94
74

100
110

89
130

48
89

100
93
67
91
87
35

Results less than reporting limit are indicated by a (-).
No entry indicates no anaiysis made.
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APPENDIX C
TflBLE 1 (Continued)

CONCENTF?ATIONSOF l?ADIONUCLIDES IN F?ILK. 1963

Units of pc/1

Date 1131
K40

Reporting
Limits 3 300

Benton Tity.(continued)

11-13 6
11-21
12-2
12-13 3
12-17 12
12-18 4
12-27 5

Byers Lantinr

1-16
1-22 I
1-30
2-5 :
2-13
2-19 :
2-27
3-5
3-13 5
3-19
3-27
4-2 “:
4-10
4-16 z
4-24 18
4-30 8
5-15 8
5-22 5
5-28 12
6-5 8
G-11 ,.. l++
6-19
6-25 27
7-3 18
7-9 7

lkoo
1500
1700
1400
1400
1800
1900

1400
1800
1500
1500
1600
1600
1400
1600
1700
1600
1500
1500
1400
1400
1500

1400
1400
1500
1500
1400
1300
1500
1500
1300

Zn65

80

,-

,-

c~137 p32

30

47
97

120
llo
lho
150
160

!3
76
84

110
110

44
93

llo
82

120
120
110

95
170

180
120

90
100
100
100

83
91

140

100

Results less thm reporting limit are indicatedby a (.).
No entry indicates no analysis made.

.—

HW-80991

Sr90

2

5.5

13

15

81 ;,

20

< 399

.
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APPENDIX C
TABLE 1 (Continued)

C@NCEN~!~ONS OF RADIONUCLTDESIN

.’

Date 1131 K4 O

Reporting.
LimitS 3 300

Byers Landing (continued)

7-15
7-23
7-31
8-6
8-14
8-20
8-28
9-4
9-11
9-17
9-25
1o-1
10-9
10-15
10-23
10-29
11-6
11-12
11-20

Mesa

1-2
I.-8
1-16
1-22
1-30
2-5
2-13
2-19

,2’.27
3-5
3-13
3-19

8
13

9

U
10
29
37
12

4
15
14

9
9
5
9

:

:
5

;
3

c

1900
1400
1500
1400
1200
1700
1400
1800
1400
1100

1600
1500
1600
1500
1400
1300
1500
1800

530
1500
1500
1800
1400
1500
1400
1800
1400
1600
1700
1600

units of pc/1

~65

80

93

Results less thsn reporting limit are
No entry indicates no anslysis made.

&137

30

160
140

87

g
140
100

79
130

89
91

170
110
100

3?
73
80

;:

$
43

HW-80991

MILK - 1963

p32 S=90

100 2

6.2

e 16

5.5

3.9

5.7

inti”catedby ~ (-)0

2.0
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APPENDIX C
TJ13LE I (Continued)

CONCENTRAHONS OF RADIONUCLIDESIN MILK - 1963

Units of pc/1

Date ~131

Reporting
Limits 3

Mesa (continued)

3-27 3
492 -
4-10
4-16
4-24
4-30 :
5-7 7
5-15
5-22
5-28
6-5 i
6.u
6-19

5

6-25
16
32

7-1 28
7-9 15
7-15
7-23 ;
7-31
8-6

9

8-14

E;
9-5 i
9-11 34
9-19 19
9-25 1;
10-1
10-9
10-15 :
20-23
10-29 - :
11-6
11.12
11.-2o

14

X4o
—

300

1500
1700
1200
1400
1500

1300
1500
1400
1400
1500
1400
1800
lboo
1900
1300
1300
1700
1400
1400
1300
1800
2000
1500
2500
1200
1600
1900
1600
1’700
1800
1500
1500
1600
1700

zn65
-

80

140

il

CS137

30

120

;;

2:
64
70

17
73
59

140
76

Uo
58
61

;:
49
67
86

120
95

100
89

p32

100

HW-80991

Sr90

2

8.7

17

7.3

5.5

4.5

< 7.7

3.5.

11

.

>

Results less then reporting limit are indicated by a (-).
No entry indicates no analysis made.
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.

Date

Reporting
Limits

Eltopia

9-19
9-25
10-1
10-9
10-15
10-23
10-29
u-6
11-20
11-26
12-h
12-19
12-26

~-Dp~JDIx c

TABLE 1 (Continued

CONCENTFATIOIJSn~ RJ.!lIO1fUVuIDESIN

-151-

~.fILK - 1963

Units of pc/1

Milk Shed Samples

Columbia Basin

l-g 5
1-23 4
2-7
2-20 ;
3-6
3-21 c
4-3
447
5-1
5-15 i
,:::

;
6>5 11
7-10 -- 5
7-24
8.-7

~4o

300

1600
1500
1200
1700
1800
1400
1400
1600
1600
1700
1600
1800
1800

1300

1500

1200

1300

780
1300
1600
1500
1300
1000
1500
1200

Zn65

80

80

120

100

C=137 p32

30 100

76
g

6h
73
50

::
49
54
42
87
86

66

35

45

;:

91
60
75

120
130

83

IiW-80991

Srgo
T

2

4.5

9.7

< 15

.- 3.6

9.5

“24

5.2

Pesults less thsn reporting limit are indicated by a (-).
No entry indicates no analysis made.

18 .

16
>

.- --- -.
—-.— ____
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HW-80991

APPENDIX C
TABLE 1 (Continued)

COHCENT?.4TIONSOF PADIOYUCLIDESIN YILK - 1963

. Units of pc/1

Date 1131 ~4o

, Reporting
Limits 3 300

!!ilkShed Samles

zn65

80

140

140

i8
120
170
130

c~137 ?32 sr90
—

30 100 2

Columbia Basin (continued)

8-21

!33;

9-17
10-2
10-17
10-30
11-13
12-13
12-31

1300
1300
1500
1200
1200
1700
1500
lkoc
1700

73

18
19

6

6.5

58
69
62
86

< 6.6 .

100
120

9.8

Presser, Benton City

1-9
1-23
2-6
2-20
3-6
3-20
4-3
L17

;::5
5-29
6-13
6-26
7-1o
7-24 ,..
8-7
8-21
9-5

1300
4.13

1500 56
<3 5.8

1400
1700
1300

57
52
38

16

6.83
550

1300
1400
1?00
1300
1400
1400
1400
1300
1300

55
130

76
130

49
160
150

77
100
60

20

3

16

3
< 7*5

Results less than reporting limit are indicated by a (-).
Ho entry indicates no snalysis made.

,’
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l@ENDIX C
TABLE 1 (Continued)

- CONCENTRATIONSOF RADIONUCLIDESII’?MILK - 1963

Units of pc/1 ,

Date 1131 K40

Fe?orting
Limits 3 300

VilIS Shed Sammles

?rosser, Benton City (continued)

;::7
iO-2
10-16
10-30
11-13
12-13
12-27

59
20

5

2.

1700
1600
1500
1600
1500
1500
1500
1500

LOC~ purchase - Commercial Vilk

Brand A

1-7
1-25’
2-1
2-15
3-12
3-22
k-8
4-22
5-9
5-27
6--:

7-9
7-23
8-5
842
9-16
9-26
10-15

3

3

3
7
3

12
4
3

1300

lboo

1400

1300

1300
1300
2400
1100
1200
1300
1300
1200
1200
1300
1400

Zn65

80

140

i6

120

Results less than reporting limit are
No entry indicates no snalysis made.

~s137

30

::
100

89
83

110
81
91

33

50

44

57

130
100
110
110

86
140
110

79

:;
78

~32

100

indicatedby a (-).

HW-80991

Sr90

2

<13-

7.3

7.1

6.6

5.4

13

15

18

5.9 ‘

15

t

(

. —.. — ___ _
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~-~p~~rx c
TABE 1 (Continued)

‘CON(!EN~P.~ONS OF RADIONU~I~S IN ?.?Im-1963

r
units of pc/1

Date 1131 ~4o

*
Yeporting
Limits 3 300

Local Purchase - Corrxmercial !?ilk

Brand A (continued)

11-21
12-10
12-30

1-4
1-7
1-15
1-25
2-1
2-13
2L26
3-7
3-12
3-22
3-28
4-8
h-22
5-9
5-27
6-4
6-u
7-9
7-23
8-5
8-12
9-16
9-26
10-9
10-15
11-7

1700
1600

1400

1300

1500

1400

1500
1200
1400
1400
1100
1500
1200
1300
1100
1200
1700
1500
1500

&137

30

120
78

45

49

31

85
62

;;
110
140
100
100

E
110

85
44

p32

100

5y90

2

5*4

6.4

4.7

5.0

18

8.7

12

11”

12
8.0

Results less thsn reporting limit are indicated by a (-).
No entry indicates no analysis made.
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App~DIx c
TJULE 1 (Continued)

COHCENTRATIO?ISOF PADIO??UCLIDES IN MILK - 1963

Units of pc/1

Date 1131 ~4o

Reporting
Limits 3 300

Local Purchase - Commercial ?{ilk

grand F (continued)

U-21
12-10
12-30

Brand H

1-7
1-25
2-1
2-15
3-12
3-22
k-8
4-22
5-9
5-27
::;

7-9
7-23
8-5
8-12
9-16
9-26
10-15
10-22
11-7
11-21
12-10
12-30

1700
1500
1100

1300

1100

1300

1600

1300
1100
1.2oo
1200
11oo
1600
1300
1100
1400
I.loo
1500
1600
1500
1500
1500
I.loo

&137

30

80
80
71

73

58

82

120

190
170
190
lko
160
300
270
220
260
260
240
260
200
210
160
160

p32

100

.

H~\T-t30$191

sr90
—

2

5.5

9.7 -

10

23

19

29

26

19

36

u,

24

17

.

Results less than reporting limit are indicated by a (-).
No entry indicates no smalysis made.

. . .. ._._. . .



APPENDIX C

.

TABLE 2

.

,

CONCENTRATIONSOF RADIONUCLIDESIN PASTU??EGRASS . 1963

units of’ pc/g

Date ‘~40 Zn6s

Reporting
Limits 0.3 0.08

IUverview Irrigation District

4-2
4-10
4-16
4-24
4-30
5-15
5-22 .
5-28
6-5
6-11
6-19
6-25
7-1

;:;5
7-23
‘j-p

8:14
8-20
8-28
9-3
9-5
9-9
9-19

17 ‘.
6;2
6.4

10
26

7.6
9.3
6.9

12
6.4
8.2
9.1
9.7

20
14
16

8.7
19
25
17
14
14

9.0
15 ‘

6.6

0.21
0.19

0.42
1.4

0.25

0.71
0.82

,1.0
2.6
4.6
2.2
1.1
1.3
1.2
0.71
0.42

Zrgs..
N~95

0.05

35
12

9.6
27
50
28
21

1.3
66
10
21
13
21

6.7
5.2
4.9
9*4
4.3
4.8

15
10

8,6
16

8.7
4.7

(1~137

0.03

1.1
1.1
0.75

:::
0.78

1.5
0.22
0.67
0.78
1.2
0.14
0.38
0.34
0.73
0.71
0.89
3.1
2.2
2.1
3.6
1.9
0.88

R~103+
~u106

0.5

22

::;

12
15
12
9.1
.2.2
40
6.8
14
2.6

7.5
11
5.6
2.7
3.6

7.8

9*3
11

9.7
9.1

10 ,
.

Results less than reporting limit are indicated by a (-).

~131

0.05

0.06

0.12

0.38

0.05
0.33

0.05
0.66

2.7
0.50
0.79
o.~o

cel44-
~r144

0.5

1.5
3.3

16
5.2
3.4

23
9.1

27
19
36

4.4
11

8.8
15
29
12
43
32.
19
46
25
31

~32

0.1

‘0.42

0.32
0.20
0.43

0.19
0.18
0.29
0.30

0.19
0.28
0.19
0.25
0.78

0.70
2,2
4.6
3.9

4.2

,.sr90
—

0.002

I
Cn
0)
I

I

I

~ 0.028

0.161

w

No entry indicates no analysis made.
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APPENDIX C
TABLE 2 (Continued)

CONCENTRATIONS(W RADIONUCLIPES IN PASTURE CRASS - 1963

Zrg5-
Date :, ~bo Zn65 &95 c~137

-

Reporting
Limits 0.3 0.08 0.05 0.03

Riverview Irrigation District (continued)

Units of pc/g

9-25
10-1
10-9
10-15
10-23
10-29
11-6’

PinRold

6-11
6-19
6-25

7-3
7-9
7-15
7-23

26
19
10
16
11
10

9.9

18
7.8
6.4
6.7
9*3
9.6

12

0.74

;.4
1.2
1.4

0.14
0.39
&-

0.20
0.s2

3.9

2.9
8.3
0.85
3.8
1.5

23
6.3
5.6

7.9
21
19

9.0
7-31 9.6 4.1
8-6 9.4 2.6
8-14 29 21. 18
8-20 14 2.9 7.0
8-28 13 1.5 7.5
9-3 11 3.5 7.3
9-4 11 ;“ 1:4 8.6

12 3.9
;:: 12 1.9 5.1

1.1
0.67
0.83
2.3
0.50
1.2
0.39

0.43
0.21
0.16
0.34
1.3
1,4
0.55
0.25

;.5
1.5
1.8
0.37
1.2
0.67
1.3

~lo3+
RU106

0.5

2,1
4.0
5.6

11

;.4
6.0

18

it;

9.5
11
10

7.1
5.5

12

2.7
4.6

:::

9.5
3.9

Results less then reporting limit are indicated by a (-).
No entry indicates no analysis made.

*131

0.05

0.32
O*39
0,29
0.37
0.12
1.3

0.18
0.11

0.07

&h6
0.12
1.3
0.20
0.50
b.08

.!

cel44-
pr14h

0.5

12
6.7

15
27
12

8.7
0.54

11
12

;:;
19
30
18
11
21
41
26
23
14
20
13
16

P32

0.1

97
0.56

700

0.44
0.55
0.13

0.81
0.46
0.77
0.82
0.77
2.0
1.4

::;
7.4

i.4
3.7

Sr90

0.002

00057

0.068

0,06

:

0.12 &
o
cc)

.

\ .



APPENDIX C
TABLE 2 (Continued)

Date Kuo

Peporting
Limits 0.3

Ringold (continued)

9-7 15
9.8 6,2
9-9 13
9-10 9.9
9-11 14
9-12 9.3
9-13 11
9-16 6.8
9-19 9.3
9-20 11
9-23 19
9-24 18
9-25 12
9-26 11
9-27 12
9-30
1o-1 14
10-9 12
10-15 18
10-23 16
10-.29 lk
11-6 7.8
11-12 11 :
11-20 11

CONCENTRflTIOIiSOF PADIONUCLIDESIN PMYTUPE CRASS - 1963
.-.
Units of pc/g

Zn65

0.08

1.7
0.31
2.2
1.0

1.5
1.3
1.2
1.1

0.86
0.64
0.59
1.5
3.2

1.7
2.1
0.63
2.3
2.6

zr95-
Nb95

0.05

4.3
1.3
5.5
3.8

3.9
1.9
2.5
3.6
2.5
3.0
3.4

3.8
5.3
2.9
2.2

2.5

::;
4.8

5.8
2.7
8.8
5*5

~*137

0.03

1.1
0.45
1.3
0.86
0.37
0.49
0.45
0.90
0.61
0.45
0.76
1.1
1.3
0.85
1.2

0.64
0.83
1.6
1.4
1.9
1.1
3.6
2.3

FU103+
~u106

0.5

4.3
5*3
3.8
3.2

11
2.2
3.9
2.8
2.0
9.0
4.7
3.5
7.2
2.6

J4.1
14
13
15
10

?.0
19
11

Results less than reportinglimit are indicatedby a (-).

1131

0.05

0.46
0.43
0.4’7
0.13
0.37
0.26

0.08
0.15
0.10
0.32
0.41
0.47
0.18
0.32

0.13
0.18
0.05
0.63
0.11
0.17

0.36

,
cel44-
pr14b P32 ~ tJr90

—

0.5

14
3.9

21
26
13

;::
30
21
33
19
18
28
13
23

18
13
24
24
21

26

0.1 0 ● 002

03
t

5.0

4.3

5.1 0.069
8.4

3.0
5.2
1.0 0.37
1.4

No entxy indicates no analysismade.



Date :,#1 o

ReportinK
Limits 0.3

Pasco

4-30

5-1
5-2
5-3
5-6
5-7
5-8
5-9
5-1o
5-13
5-14
5-15
5-16
5-17
5-20
5-21
5-22
5-23
5-24
5-27
5-28
5-29
5-31
6-3
6-4

6.8
7.6
8.1

::;

6.5

2::

;::

;:;

;::
9.2
7.4

10
7.6
8.1

9*9
10

8.3
4.5

APPENI)Ixc
T1131,E2 (Continued)

CONCENTRATIONSOF RADIONUCLIDESIN PASTUPE Gl_fASS- 1963

Zrg5-
Zn65 Nbg5

0.08 0.05

8.7
8.5 ;

19
16
38
19

:;
20
12
14
17
17
22
29
12
13
17
18
12

6.7
15

t:

;:;
6.7

Units Of pC/g

~~137

0.03

1.1
0.51
1.1
0.02 “
1.2
2.8
1.2
1.4
1.1
0.98
1.9
l.k
2.0
0.37
1.1
2.2
0.76
0.73
0,32

0.47
0.23
0.29
0.41
0.50

RU103+
~u106

0.5

6.9
6.4

14

:::
13

6.0
4.7
4.7

::;

;::
.

::;
6.3

f:;
2.8

;:;
1.7
2.1
3.4
3.1

Results less than reporting limit are indicated by a (-).
No entry indicatesno analysismade.

0.05

0.05

I

cel44-
prl~k” p32 Sr90—

0.5 0.1 0.002

15
14

7.5
15
14
34
13

7.2
14

6.2
11
15
19

8.0
11
11

9.1

::;

(?::
6.7

11
11
12

r
.



Date #1 o

Reporting
Limits 0.3

Pasco (continued)

6-5 9.2
8.7

H
6-10

9.8
8.7

6-11 11
6-12
6-13

9.4
11

6-14 10
6-16. 10
6-18 6.7
6-19 7.6
6-20 13
6-21 60L
6-24 8,5
6-25 6.9
6-26
6-27

7.1
12

6-28 12
7-1 6,7
7-2 8.2 ,
7-3 9.7
7-5 7.3
7-9 11 ;
7-1o 7.8 “
7-12 9.1

APPENDIx c
TABLE 2 (Continued)

CONCENTRATIONSOF RADIONUCLIDESIN PAsTWE (lPAss_ 1963

Units of pc/g

Zr95-
Zn65 N~95

0.08 0.05

0.41

9.5
8.4
9.0

21
21
18
29
16
12

0.22 21
0.60

z:;
7.2

12
8.0
2.6

26
19
12
12
17
15

c~137

0.03

1.0
1.5
0.74
1.1
1.2
0.78
2.3
0.78
0.54
0.20
0.67
0.34

0.15
0.22
0.42
0.35
0.13
1.3
l.O
0.58
0.59
l.l
1.2

mllo3+
~u106

0.5

3.3
3.6
3.3
9.6
8.4
7.2

11
6.5
3.1
2.5

;.7
0.84
2.6
2.4

%:
4.7
0.78

11
8.8

5.0
42

7.3
7.2 I

Results less than reportin~ limlt are indicatedby a (-).
No entry indicatesno analysis made.

1]31

0.05

0.06
0.17

0.79
0.35
0.47

-1

cel44-
prlltlt

.

P32
-

0,5 0.1

12
8.8

11
19
23

;:
18
21
16
12
32

7.6
13

7,2
15
22
20

7.8
35
23
19

9.3
28
28

SrgO

o e002

I

m
o
I

< 0.04 y



?eportin~
Limits 0.3

Pasco (continued)

7-15 11
7-16 8.2
7-17 7*9
7-19
7-22 ;:;
7-23 15
7-24 10
7-26 5.1
7-29
7-30 i::
7-31 9.1
8-1 7.8

11
::; 12
8-6 12
8-7 10
8-8 17
8-9 34
8-12 26
8-13
8-14 :;
8-15 35
8-16 27
8-19 15 ,

APPENDIx C
TABLE 2 (Continued)

CONCENTRATIONS OF I?ADIONUC1.IDES IN PASTIJRECRASS - 1963

hits Of pC/K

Zrg5-
Zn65 Nb95 f18137

0.08 0.05

5.5
11

7.6
9.3
5.5

20
8.9
6.9
6.3
k.7
;.:

.
9.6

0.84 8.7
4.3
1.1
1.2

12
6.5

27
28
34
7,2
2.4

0.03

1.6
0.62
0.43
0.34
0.31
1.1
0.72

0.26
0.21
0.20
0.48
0.74
0.31
0.07
0.05
1.3
0.96
b.2
4.4
5.2
1.0
O.ho

Ru103+
RU106

0.5

;:;

::;
2.4
9.3
4.2
2.0
2.9
2.0
2.3

;:;
1.1
2.4
1.2
0.57

::;
23
31
31
5.4
1.3

I?esultsless than reportinKlimit are indicatedby a (7).
No entry indicatesno analysismade.

1131

0.05

0.44

0.20

0.50

0.45

0.26

0.07

I

ce144-

pr144 P32 sr90
>—

0,5 0.1 0.002

25
19
19
17
11
23
16 -

4.5
5.7

11
8.1

12
31
32
14

8.1
13
25

9.5
44
49
59
14

3.9

1
1-

m I-
I

0.013



.

,,

Date ~ki)

Reporting
Limtis 0.3

Pasco (continued)

8-20 17
8-21 11
8-22 9.6
8-23 6.0
8-26 9.2
8-27 9.8
8-28 12
8-29 11
8-30 8.1

9-1 10
9-3 8.h
9-4 12
9-5
9-6 %:

9-7 14
9-8 8.5

9-9
9-1o :::
9-11 9.8
9-12 6.6
9-13 12
9-14 8.3
9-16 11
9-17 6.6
9-18 8.0

APPENDIX C
TABLE 2 (Continued)

CONCENTRATIONSOF RADIONUCLIDESIN PASTURE CRASS . 1963

Zr95-
ZI165 Nb95

0.08 0.05

11
2.3
1,6
3.2
2,9

13
h.2

7*1
2.8
4.7
3.0
4.5
2.6
1.8
1.5
2.3
3.0
2.4
1.8
2.7
4.6
2.4
1.5
2.3
1.9

Units of pc/g

~lo3+
(!s137 ~u106

0.03 0.5

1.8
0.36
0.29
0.83
0.53
2.5
0.87
1.4
0.47
0.87
0.39
0.90
0.39
0.23
0.33
0.46
0.73
0.51
0.38
0.61
0.85
0.62
0.39
0.51
0.44

14
1.4
1,1
3*1
3.2
9.1

2:;
2.3
4.9

2:;
2.4
1.8
2.0
5.8
3.1

, 3.5
1.9
2.8
4.9
2.0
1.5
2.7
2.0

Results less than reporting limit are indicatedby a (-).

1131

0.05

0.07
0.06
0.09

0.28
0.47
0.62
0.37
0.54
0.28
0.32
0.61
0.18
0.18
0.11
0.33
0.05
0.13
0.09
0.13
0.23

cel44-
prlw

0.5

15
6.9
9.9

20
15
48
14
20
12
16
24
20

9.7
8.1
5*5
8.5

11
8.8
5.8
8.8

21
5.4
6.5

15
17

,

P32 ‘ Sr90

0.1 0.002

I

No entry indicatesno analysismade.



~%oDate , _

Reporting
Limits 0.3

Pasco (continued)

9-19
9-20
9-23
9-2h

I 9-25
9-26
9-27
9-30
10-1
10-2
10-3
10-k
10-7
10-8
10-9
10-10
10-11
10-14
10-15
10-16
10-18

( 10-21
10-22
10-23
1o-24
10-25

10
10
14
17
20

6.0
7*5

13
10

“:::
5.2
8.8
8.0

10
10

9*5
10
11

8.9
6.9

11
10
7.2
14

8.0

~ APPENDIX C
TABLE 2 (Continued)

CONCENTRATIONSOF RADIONUCLIDESIN PASTURE CRASS - 1963

Units of pc/g

Zr95-
Zn65 Nb95

0.08 0.05

3.1
3*7
3.1
1.9

t:
1.5

t;
1.9
507
2.6
3.6
5.6
2.3
5.3
4.3
305
3.1
3.5
1.3
2,3
3.3
2.0

0.26 3*9
3.1

~*137

0.03

0.69
0.84
0.75
0.56
0.47
0.86
0.38 -
0.76
1.4
0.49
1.5
0.51
1.1
1.4
0.77
1.5
1.3

;::5
0.99
0.37
0.74
1.2
0.67
1.3

Rul O3+
~U106

0.5

:::
3.0
2.0

R
1.1
3.0
501
2.2
8,1
2.1
4.1
7*1
2.6
500
3.8

u
3.2
1.5
4,5
4.6
2.3
3.5

0.95 ‘ 3.3

Results less than reporting limit are Indicatedby a (-).
I No entry indicatesno analysis made.
I

1131

0.05

0.30
0.28

0.31
0.22
0.10
0.10
0.20
0.23
0,33
0.36
0.31
0.18
0.19

0.26
0.25
0.14
0.11
0.15
0.16
-“
0.08
0.18
0.23
0L19

~e144-
pr144 p32 &90

0.5 0.1 0 ● 002

17
17
11

6.8
5.6

15
7.0

13
20

7*7
17

7*5
16
16
10
23
20
24
13
17

9.2
13
20
10
24
13

I
F

0)
GJ
I

0.02

x
s

.

i . .



Date ~ko

Reporting
Limits 0.3

Pasco (continued)

10-28 7.0
10-29 2.8
10-30 30
10-31 34
11-1 38”
11-4 10
11-5 13
11-6 7.8
11-7 9*5
11-11 6.9
11-12 6.8
11-13 6.3
11-14 4.3
11-15 5.3
11-18 9.1
11-19 7.1
11-20 8.9
11-21 6.3
11-26 13
11-27 9.0

Byers Landin~

4-2 36
4-10 8.1

APPENDIX C
TABLE 2 (Continued)

CONCENTPA.TIONSOF l?ADIONUCLIDESIN PISTUPE CRASS - 1963

Zr95-
Zn65 ~~95

.—

0.08 0.05

2.6
2.8
3.8
2.1
4.8
3.3
4.1

:::
2.4
2.7
1.9
1.5
2.5
4.2
3.4
3.3
2.8
4.3
3.2

190
24

Units of pc/g

Ru103+
~~137 &106

0.03 0.5

0.91
0.90
1.3
0055
1.9
1.2
3.2
1.2
1.5
0.93
0.95
0.79
0.61
0.95
1.6
1.2
0.87
0.97
1.6
1.2

3.2
5.6
6.9
2.6
6.4
4.8
5.2
3.1
5.5
2.8
2.4
2.7
2.5
3.6
6.5
5*9
4.9
6.3
6.4
5.2

5.9 69
1.6 5*9’

Results less than reportin~limit are indicatedby a (-).

1131

0.05

0.22
0.12

;.54
0.09
0.16

0.12
0.09
0.15
0.19
0.07
0.10
0.38
0.38
0.22
0.07

-1

~e144-
~r144

0.5

18
11

9.4
9.5
8.5

16
23
10
18
25
29

8.7
9.0

12
24
18
17
15
21
25

,

~32 5+r90

0.1 0.002

1
P

o-i
0.26 y

No entry indicatesno analysismade.



APPENDIX C
TABLE 2 (Continued)

CONCENTRATIONSOF PADIONUCLIDESIN PASTURE CRASS - 1963

Units of pc/g

Zr95-
~h o Zn65Date _ _ ~95

Reporting
Limits 0.3’ 0.08 0.05

Byers Landing (continued)

4-16 6,5
4-24 12
4-30 7.0
5-15
5-22
5-28
6-5
6-11
6-19
6-25
7-3
7-9
7-15
7-23
7-31

8.0
22
10

:::
8.3
7.8
8.8
5.8
6.3

8-6 37
8-14 48
8-20
8-28
9-3
9-4
9-11
9-17
9-25
1o-1

12
13

9.3
7.7

11
7.1
9.2
6.3

10
49
18
19
18
18
11

6.4
4.4

24
16
14
13
11

2.7
11
11

::;
2.3
6.3
4.0
3.6
2.0
1.2

Ru103+
fll137 ~U106

0.03 0.5

1,4
4.4
1.6
1.2
0.80
0.72
0.91
0.30
0.13
1.4
1.2
1.2

:::4
0.15
1.1
2.0
1,2
1.1
0.73
0.61
0.62
0.89
0.59
0.32

4.3
17

7.0
7.7
6.5
6.9
4.6
3.1
1.5

11
9.4

:::
6.1
1.3

15
10

4.0
4.4
2.9
4*5

::;
2.1
1.5

T131
-

0.05

0.05

0.08
0.13

0.24
0.63

0.30
0.18
0.26
0.25
0.19
0.12

0.5

6.0

;.5

;.7
9.3
8.7
6.6
6.2

30
11
16
23
16

5*1
63
19
15
14

7.9
13
14
18

6.h
6.1

~32 sr90

0.1 0.002

I

m
CJl
I

< 0.047

0.13

Results less than reportinglimit are indicatedby a (-’).
No entry indicatesno analysis made.

. .

.

.



APPENDIX C
TABLE 2 (Continued)

CONCENTRATIONSOF RADIONUCLIDESIN PASTURE GPASS - 1963

IJnits of pc/g

Date #+o zn65

Reporting
Limits 0.3 0.08

Byers Landing (continued)

10-9 6.8
10-15 5.8
10-23 7.1
10-29 8.9
11-6 9.0

West Richland

9-12
9-13
9-14
9-16
9-17
9-18
9-19
9-20
9-23
9-24
9-25
9-26
9-27
9-30
1o-1
10-2
10-3

?;
4,8
8.1
7.9

11
13
16
11
10

9.9
13

8.4
9.0
8.1

Zr95-
Nb’3?i

0.05

3.9
109
5.5
2.3
7.2

5.5
5.1
1.7
5.4
4.5

;:;
5.4

11
3.4
6.4
5.1
8.7
8.7
5*3

13
2.1

Results less than reportinglimit are
No entry indicatesno analysis made.

&137

0.03

0.27
1.6
0.67
2.5

1.3
1.2
0.39
1.4
0.97
1.3
1.4
1.4
2.4
0.87
1.8
1.3
2.2
2.2
1.4
3.4
0.57

~ulo3+
~u106 1131

0.5

3.5
1.7

10

;:;

2:;
3.7
5.9
5.5
8.3
7*5
8.3

15

;:;
6.7
9.9

11
6.5

15
1.8

indicatedby a (-).

0.05

0.25

0.18
0.11
0.34

0.94
0.24
1.2
0.39
0.33
0.99
0.36
0,50
0.55
0.84
0.58
1.0
0.59
0.37
0.14
q.42
0.41

flel44-
pr144

0.5

7.3
7.9

21
9.1

35

18
9.1
2.8

20
22
30
32
30
29
11
22
38
28
25
15
38
10

~ 32 ~r90

0.1 0.002

0.197

m
I

x
s!



,

I
I

I

APPENDIX C
TABLE 2 (Continued)

CONCENTRATIONSOF RADIONUCLIDESIN PASTURE fH?ASS- 1963

Date , _#1o Zn65

Reporting
Limits 0.3 0.08

West Richland (continued)

10-4 10
10-7 8.6
10-8 7.6
10-9 6.2
1o-1o 6.~
10-11 8.9
10-15 i3
10-16 8,8
10-17 9.0
10-18 10
10-21 8.8
10-22
10-23 “;:.5
1o-24
10-25 18
10-28 9.4
10-29 11
10-30 8.8
10-31 29
11-1 10
11-4 12

Benton City

5-1 6.6 “

Zr95-
N~95

0.05

7.1
5.8
5.0
1.6

21
10

i:;
3.2
3.3
3.6
7.1

12
5.1
4.8
9*7
6.9
5.8
8.7
5.8
6.4

11

Units of pc/g

~B137

0.03

1.7
1.5
1.6
2,5
6.0
2.8
0.56
0.90
0.87
0.87
1.0
2.2
3*3
1.8
1.5
3.1
1.9
1.7
4.0
2.0
2.2

0.47

~ulo3+
~u106.

0.5

;:;
5.5
7.1

23
11

4.8
12

5.6
6.2
6.3

11
14
10

6.1
12
11

9.2
12

9.8
10

3.8

Results less than reporting limit are indicatedby a (-).
No entry indicatesno analysis made.

.

1131

0,05

0.30
0.27
0.18
o.h9
0.13
0.23
0.17
0,27
0,14
0.42
0.10
0.19
0.17
0.93
0.17
0.15

;.19

celh4-
pr144 ~32 sr90

0.5 0.1 0.002

20
21
18
25
66
35
14
19
18
27
21

:;
31
19
39
22
35
37
18
31

11

. .

I
I-J

m
4
I

CD
0
CD
CD



APPENDIX C ‘
TABLE 2 (Continued)

CONCENTRATIONSOF PADIONUCLIDESIN PASTUFE CRASS . 1963

Units of pc/g

zr95-

Date ‘K4o Zn65 ~~95

~eportin~
Limits 0.3 0.08 0.05

Benton City (continued)

5-2 7.2 16
5-3 7.4 12
5-6 5.3 11
5-8 7.1 22
5-9 7.4 36
5-10 6.2 33
5-13 - 6.7 15
5-16 8.3
5-17 7.0 ::;
5-20 8.3 5*9
5-21 11 11
5-22 11 6.6
5-23 9.4 8.2
5-24 8.7 3.0
5-27 8.6 3.3
5-29 3*5
5-31 ::; 4,5
6-3 5.7 13
6-4 5.6 7*1
6-6 11
6-7 2:; 9*9
6-10 6.0 “ 10
6-12 7.0 , 18
6-14 7.0 6.8
6-17 7*7 11

Pesults less thsn reporting limit are
No entry tndicatea no analysismade.

~~ 137

0.03

1*1
1.1
1.1
1.7
2.7
2.6
0.84
O*19
0.23
0.50
1.2

0.75
0.18

0.16
0.17
0.40
1.3
0.63
0.48
0.30
0.50
0.40
0.99

~ulo3+
~u106

0.5

6.7
4,9
303
8.2

13
12

6.3
3.3
2.3
2.7
4.4
2.3
3*9
1.3
1.5
1.2
2.5
5.0
4.4
4.3
4.1
5.1
7.0
2.7
4.3

indicatedbv a (-).

1131

0.05

0.10

0.07

-1

cel44-
pr144

0.5

11
5.6

12
22

6.3
32

9.7

;::
7.6
8.9
2.4
6.9
5.6

:::
8.7

21
15
15
17
14
28
14
20

.

P32 ‘Sr90

0.1 0 ● 002

m
co
I



.

APPENDIX C
TABLE 2 (Continued)

CONCENTRP.TIONSOF RADIONUCLIDESIN PASTIJllEGPPSS - 1963

units of pc/g

Date X4o Zn65

Reporting
Limits 0.3 0.08

Benton City (continued)

6-18 8.2
6-20 8.4
6-21 7.6
6-24 8.2
6-26 6.6
6-27 8.7
6-28 8.9
7-1 18
7-2 9.3
7-3 39
7-5 ;.;
7-10
7-12 8:5
7-15 j;
7-16
7-17 8:9
7-19 7.5
7-22
7-23

::;

7-24 6.8
7-26 4.9
7-29 4.9
7-30 8.2
:-~ 11

11 “-”-

Zrg 5-
~95

0.05

8.6
2.9
1.2
3.3
3.8

;:;
5.2

10
4.7
5.0

16
9*7

14
7.9
5.8
3.6
8.1
2.9
4.2
8.6
9.5
3.4
7.3
9.0

~~137

0.03

0.33
0.09

0.28
0.58
0.45
0.33
0.34
0.24
0.36
1.1
0.62
1.0
0.74
0.32
0.11
0.53
1.8
0.19
0.04
0.12
0.24
0.37
0.47

Ru103+
~u106

0.5

3.2
0.8
1.3
2.2
1.7
2.9
5.1
2.1
5.2

;.3
7.1

::;
4.8
3.5
1.7
4.1
3.5
2.4
4.1
4.9
2.0
3.5
4.7

~131

0,05

0.18

0,28
0.38

;.07

0.05

0.36

0.08

0.13

I

Results less than reporting limit are indicatedby a (-}.
No entry indicatesno analysis made.

. b

cel44-
~r144 ~32 cJr90

0.5 0.1 0 ● 002

22
13
11
8.8
9.0
12
15
8.~
21

19
23
29
32
22
19
14
13
13
11
8.4
12
11
14
12

.



.

APPENDIX C
TABLE 2 (Continued)

COtiCENTRATIONSOF PADIONUCLIDESIN PASTURE CRASS - 1963

Date #O Zn65

Reporting
Limits 0.3 0.Q8

Benton City (continued)

8-2 13
8-5 7.5 0.45
8-9 33
8-20 15
8-28 14
9-4 8.8
9-5 11
9-6 8.3
9-7 21
9-8 11
9-9 9.6
9-10 6.9
9-11
9-12 :::
9-13 7.5
9-14 12
9-16
9-17 ;:;
9-18 9.4
9-19 11
9-20 9.9
9-23 16
9-24 18 ~
9-25 12
9-26 12

Zrg 5-
N~95

0.05

10
2.9
7.9
3.1
0.92
2,2
2.3
2.5
2.0
3.4
2.1
1.5
1.2
1.3
2.1
6.6
2.2
6.4
2.3
3.8
2.2
2.4
2.6
2.9
3.1

Units of pc/g

(1~137

0.03

1.1
0.30
1.1
0.78
0.22
O*5L
0.45
0.46
0.09
0.76
0.46
0.35
0.26
0.33
0.45
1.6
0.53
1.4
0.49
0.75
0.61
0.51
0.64
0.78
0.91

T?U103+
*U106

0.5

6.8

;.6
1.5
1.1
3.6
1.7
2.8
4.6
6.5
3.6
1.9
1.6
1.4

::?
2.5

10
2.0
5.4

‘3.6

:::
5.5
5.8

Results less than reportinglimit are indicatedby a (-).

~131

0.05

0.08
1.5
1.4
1.8
2.6
1.0
0.34
0.39
0.05
0.38
0.12
0.20
0.18
0.37
0.36
0.37
0.20
0.22
0.30
0,.61
1.1

~e144-
pr144 ~32

0.5 0.1

18
12

7.7
1.8

12
8.8

21
4.6
8.7
5.0
4.1
4.2
3.4

16
15
11
29
14
22
10

7.0
5.4
9.4

27

‘ sr90

0.002

No entq indicntes no analysis made.



1

I

APPENDIX C
TABLE 2 (Continued)

I

CONCENTRATIONSOF RADIONUCLIDESIN PASTIJRE GRASS - 1963

Date :,~ Zn65

I Reporting
Limits 0.3 ‘ 0.08

Benton City (continued)

9-27 ;.;
9-30
1o-1 9:1
1o-1o 11

I
10-17 12
11-1 21

4-2
4-10

I ;-;;

4:30
5-15
5-22
5-28
6-5
6-11
6-19
6-25
7-1
7-15
7-23
8-6

13
7.7
6.2
8.6

2::

;:;
14

6.5

7.3
9*3
6.4
8.6
6.8 .

18 -

zr95-
N~95

0.05

4.2
108
2.4
9.1
4.1
4.0

31
37
20
22
13
12

4.1
8.6

21
6.2
2.3
3.1
4.0

17
8.5

19

Units of pclg

(1*137

O*O3

1.2
0.51
0.69
4.6
0.98
1.3

1.7
2.4
1.5
2.4
1.3
0.71

0.33
0.69
0.40
0.19
0.21
0.22
1.3
0.67
1.6

Ru103+
RU106

0.5

4.4
3.3
2.7

14
6.4
6.0

8.8
13

6.3
5.9
5.1
4.5
1.9

;:;
2.6
0.94
2.1
1.9
8.7
4.6

13

~131

0.05

0.31
0.24
0.17
0.34

0.06

0.09

0.23
0.38
0.13

0.18

I

Results less than reporting limit are indicatedby a (-’).
NO entry indicatesno analysismade.

-. ,

~e144-
pr144 P32 c3r90

0.5 0.1 0.002

15
5.7
8.7

25
20

4.6

;.8

1.0
8.3
2.7
5.6

;:!
3.2
8.1

15
33
20
48 1.2

2
/0
0
co
co
P



APPENDIX C
TABLE 2 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN PASTURE CRASS . 1963

Units of pc/g

Date ~4o

Reporting
Limits 0.3

Eltopi_a(continued)

8-14
8-20
8-28
9-3
9-4
9-11
9-19
9-25
1o-1
10-9
10-15
10-23
10-29
11-6

Mesa

4-2
4-10
4-16
4-24
4-30

29
25
28
30

5.7
14
31

9.2

7.5
25
17

8.1
32
37

13
7.2
5.2

10

5*9

zr95-

Zn65 Nb95

0.08 0.05

7.0

;:;

7:4
3.0
4.8
1.9
2.0

13
3.8
0.54
2.8
7.2

19
17

8.2
29
24

5-15 6.8 “ 12
5-22 7.8 6.8
6-5 5.6 4.1

Results less than reportinu limit are
No entry indicates no analysis made.

~~137

0.03

0.98
0.73
1.2
1.3
0.72
0.66
1.1
0.42
0.54
3.6
0.40
0.26
0.86
3,6

0.69
1.6
1.0
2.9
1,4
1.4
0.25
0.16

RU103+
~u106 ‘ ~131

0.5

7.8
5.0

::;
4.9
2.4
5.1
2.5
2.7

17
3.3
0,56
4.8
9.5

5.1
7.1
3.1
9.6
9.5
5.4
2.8,
1.2

indicatedby a (-).

0.05

0.09
0.17
0.20
0.20
0.16
O*17

0.18
0.06

0.09

;.06
I

cel44-
pr144

0.5

4.6
3.7

16
13
20
11
14

7.1
9.0

33
6.4

;::
25

;.3
7.3

16
12

9.1
3.1

.

P32

0.1

.

,

c&.90

0 ● 002

.

1.47



Date :,~4o

Reporting
Limits 0.3

Mesa (continued)

6-11 8.1
6-19 7.6
6-25 6.6
7-1 6.8
7-9 6.6
7-15 20
7-23 23
;-:1 7.7

24
8114 20
8-20 31
8-28 26
9-3 7.1
9-5 7.4
9-11 13
9-19 7.1
9-25 9*5
1o-1 7.9
10-9 26
10-15 27
10-23 8.5
10-29 26
IJ-6 14

APPENDIX C
TABLE 2 (Continued)

CONCENTRATIONSOF RADIONUCLIDESIN PMITURE GFASS - 1963

Units Or pc/R

Zr95-
Zn65 Nbgs

0.09 0.05

10
2.3
4.9
5.8

lJJ
25
24

0.09 0.9
30
20

4.8
9.4
0.3
1.0
2.0
1.1
1.6
0.47

10
9.5
1.6
1.1
2.4

~ulo3+
(%~137 RU106

0.03 0.5

0.62
0.22
0.18
0,57
0,67
1.2
1.4
0.09
2.2
3.5
0.87
1.8
0.09
0.20
0.42
0.33
0.31
0.15
3.4
0.90
0.65
0.44
1.1

3.6
1.2
2.2
.3.4
6.8

15
13

20
16

4.6
9.2
0.96
1.0
2.0
1.2
2.2
0.53

12
9.7
2.8
0.97
3*O

1131

0.05

0.26
0.15

0.07

0.08
0.26
0.25
0.12
0.19
0.36

0.09
0.05
0.48
0.07
0.07

I

cel44-

pr144

0.5

10
4.1
8.6

7.7
14
22
19

0.9
67
40

7.1
28

4.2
4.4
5.9

16
11

2.3
36
11 ‘
13
35
11

P32

0.1

,.

sr90
,—

0 ● 002

0.107

I
0.777

Results less than reportinglimit are indicatedby a (-).
No entry indicatesno analysis made.

.



-.

APPEN1’)iX C
TfiBLE 3

CONCENT!?FTIONS nF ??ADIONUCLIDES IN nPOUNIl 13EE~ PUPCHfl.SED ~OF~ J,OC(!L ?fA??KETS - 1963

zr95-
Nb95 ~r90

‘—Zn65 ~ko

0.4

3.0
2.7
2.6
2.8

;:;
3.1
3.1
3.3
2.9
3.4
3.3
3.1
3.7
2,6
3.0
3.1
3.5
3.0
3.3
2.9
0.5
3.0
2.4
2.8
3.1
3.4
3.3

Limits

1-7
1-7
1-16
2-1
2-1
3-8

:::5
4-25
5-2
5-2
5-2
5-2
5-2
5-2

;::7
6-17
6-17
7-9
7-9
7-9
8-5
8-5
8-5
9-26
9.26
10-15

0.1 0.5 0.05 0.03 0.05

0.05

I

0.08

i.8
0.09
0.11

0.08
0.13
0.15 ‘
0.08 ‘
0.28
0.23
0.08
0.09”

0.08

0.11

0.11

0 ● 002

0.06
0.05
0.24
0.17
0.11
0.06
0.16
0.17
0.08
0.12
0.15
0.76
0.25
0.33
0.11
0.23
0.15
0.16
0.84
0.16
0.07
0.11
0.11
0.09
0.09
0.15
0.12
0.13

0.003
O.ooh
0.01

0.06

0.003
0.003
0.003
0,012
0.004
0.004
0.006
0.005
0,002

I
t-
-4
*
I

0.5
0.7

0,9
0.6

0.5

0.003
0.009
0.013
0.012
0.002
0.005
0.002

~ 0.008
< 0.014
< 0.oo8

0,5

1.0

(!0

0.09

~esults less than reportinp limit are lndicnted bv a (-).
No entrv indicates no nnnlysis msde.



APPENDIX c
TABLE 3 (Continued)

CONCENTRATIONS m vfinInNucrJInEs TN CPOWD BEEF PUPCHASED mm LOCALwKETs - 1963
Units Qp Pcl!?

~e144- Z=95-

1131 ~~137
Prl}” _

~95 zn65 @o ~r90 ,

~e20rtfnF
Limits

10-15
11-7
11-7
11-7
12-10
12-10
12-10

0.1

< 0.11
< 0.11
< 0.11

I

0.5 0.05 0.03

0.30
0.13
0.39
0.13
0.49
0.24
0.22

0.05

Pesults less than reporting limit are indicatedby a (-),
I

I

I
I

I

0.08

0.09
0.08

0.4

2.4
3.0
3.1
3.2
3.1
4.1
3.5

0,002

< 0.007
< 0.O1l
< 0.004

0.004
< 0.009
t o.oi7
< 0.007

I

-1
w
I

2
/0
o
CD
co

.
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APPENDIX C
TABLE 4

CONCENTRATIONS OF RADIONUCLIDES IN LOCALLY CROWNFARM PROIXJCE- 1963

Date Product

Reporting Limits

5-31 Strawberries
5-31 Asparagus
5-31 Asparagus
5-31 Strawberries
5-31 Strawberries
5-31 Asparagus
6-11 Lettuce
6-11 Beets
6-19 Cabbage
6-19 Lettuce
6-19 Parsnips
6-19 Cherries
6-19 Lettuce
6-19 Beet Tops
6-19 Beet Foots
6-19 Onions
6-19 Carrots
6-19 Beet Greens
6-19 Beet Poots
6-19 Lettuce
6-19 Cherries
6-25 Apples
7-3 Beans
7-9 Apricots
7-9 Apricots =
7-11 Lettuce -
7-11 Turnips

~32

0.1

0.22

0.36

0.12

0.11

~e144-
pr144

0.5

2.1
1.2

1.3
0.7

5.1
2.9
0.8
1.9

i.h
5.7
1.7

0.9
4.5

2.1
-,

3.3

1.1
9.6
6.5

Units oi’pc/g

1131

0.05

-.

0.12

-.

0.06

0.06

~8137

0.03

0.05
-,

0.11
0.05

;.15
0.08

0.07

0,05
0.2
0037

0.4
0.04
0.19

0.11

0.14

Pesults less than reporting limit are Indtcated by a (-).

0.10
0.08
0.24
0,.11

Zr95-
~95

0.05

0.62
0.07
0.13
0.79
0.43
0.06
0.87
2.0
0.06
1.0

0.13
2.7
4.0
0.21
0.35
0.36
2.7
0.07
1.4
0.06

0.27
0.63
0.6
2,9

‘ 1.8

Zn65

0.08

0.52

0.08

0.58

.

J(4o

0.4

1.7
2.3
2.1
1.4
1.6
2.6
4.8
6.6
2.6
3.8
2.6

?:; .
:.2

2:1
5.4
8.5
5.9
5.1

1.3
3.8
1.8
2.0
5.1
3.8

sr90

0.002

0.11
0.002
0.007 L
0.035 T
0.009
0 ● 009
0.039

0.011
0.012

0.016
0.007
0.003
0 ● 009
0.036 2.
0.035 &
0.083 0
0.046 ~

No entry indicatesno analysismade.



APPENDIX C
TABLE 4 (Continued)

CONCENTPATIOI?S OF RAIHONIJCLIDES IN LOCALLY CPOWN FARM PRODUCE - 1963
Units or pcla

Date Product ~32

Peporting Limits 0.1

7-11
7-11
7-11
7-11
7-15
7-15
7-31
7-31
7-31
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
9-12

Apricots
Beans
Beet Tops
Beet %ots
Apricots 0.44

Apples
Beans 0.37
Peaches
Apricots 0.11

Apricots
Prunes
Potatoes
Apricots
Strinf besns
Berries
Cucumbers
Sweet Corn
Apples
~reen Be~g

Turnips’
Cucumbers
f)kra
Parsley
Squash
Sweet Corn
Beets
Lettuce
%dishes
fi.priCOtS.
Peaches ‘ 0.3

cel44-
pr144

0.5

0.8
1.8

3.6
1.3
0.6

1.2

1.0
1.0

().6
2.0

3.3

1131

o,o~

-,

0.06

0.1

&12

~~137

0,03

0.04

0.13
0.07

. .
0.06
0.14

0.05
0.04
0.19

0.05

0.34

;.14

6.05
0.03

l?esllltS ieSS than reportinrllm[t fireindicate:lby a (-).’
!]~-entn indicatesno analysismade.

..

Zr95-
Nbgs

0.05

0,36
0.19

1.5
0.5
0.16

0.19
0.45
0.4
0.05

0.14
0,14
0.51

;.36
0.11

;.57

1.4

;.81

;.18
0.09

I

~65

0.08

0.16

0.21

1.3

0.66

0.11

/

#o

0.4

2.9
2.0

4.8
3.2
1.5
3.0
1.6
2.9
2.4
1.5
5.6
3.0
3.2
0.8
1.8
3.9
1.3
2.6
3.5
2.0

10.5
T:;

2
4::
3.4
2.3
2.5

~r90 ,

0.002

0.019
0.012

0.007
0.045
0.018
0.011
0.038
0.012
0.012
0.012
0,012
0.012
0.012
0.012
0.012
0.012
0.039
0.039
0.039

0.039
0.039
0.039
0.039
0.039
0.039
0.039
0.010



., e.
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APIWNDIX C
TADLE 5

CONCENTRATEON OF RADIONUCLIDESIN FOOD FURCHASEDFROM LCK!ALSCORES - 1963

Units of pc/g

Product
Ce144

-Pr144 ~131 Cs137 Zn”= Id” ClrfmDate-

0.08Reporting Limits* 0.5 0.05 0,03 0.05

2.9
0.16
0.08
0.11

2.4

0.10

0.1
0.15

0.24

0.46
0.11

1

0.4 0.002

6-12
6-~2
6-12
6-12
6-12
6-12
8-1
0-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1
8-1

Lettuce
Beet Tops
Beet Roots
Radishes
Rhubarb
Asparagus
Cucumbers
Deet Roots
Deet Tops
Carrots
Peaches
Potatoes
Green Peppers
Radishes
Celery
Cabbage
Plums
String Beans
Green Onions
Apples
Sweet Corn
Endive
Tomatoes
Blueberries
Romaine ‘

0.8
4.4

0.05
‘3.34 ?:;

2.6
2.2
2.9
2.7

:::
8.3
2.9
1.8
4.3
2.1
2.6
6.1
2.8
1.4
2.5
5.1
1.2
2.4
2.4
2.0
0.5
3.1

0.003

0.018
0.017
0.025
0.003
0.013
0.013 I
O.clj ~
0.013 y
0.013
0.013
0.013
O.olj
0.013
0.013
0.013
0.013
0.013

0.8
0.04
0.03

0.5
0.7
2.2

0.10

,-

0.08
0.05

0.13
1.3 0.22

0.24
0.200.$

3.6 0.08O*35 0.10
.

0.43
0.05

0.060.7
0.15

indicatedby a (-).++Resfl~s less ~~n reporting limitS Ewe

No entry indicates no analysis made.



Date

APPENDIX C
TABLE 5 (Continued)

COMElllYUiTIONOF RADIONUCLIDESIN FOOD PURCHASEDFRCM LOCAL STORES - 1963

Units of pc/g

Product

144
.C;l44

Zrg6
p31

CS137
-~ss Zne= flo SrgO

RcPortln6Limits* 0.5 0.05 0.03 0.05 0.08 O*4 0.002

8-1 Strawberries 0.5 0.019 1.2

6-1 Grapes O.oa 1*9
fi-1 Apricots 0.9 0.07 0.04 0.20 2.5
8-1 liead Lettuce 0.5 0.07 0.04 0.22 2.0

.-



.——
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APPENDIX C
TABLE 6

CONCENTRATION OF RADIONUCLIDES IN OYSTERS FRCll
WILLAPA BAY, WASHINGTON - 1963

Date

Reporting
Limits*

1-8
L-23
2-’7
2-19
3-6
3-20
4-3
4-17
5-1
5-14
5-28
6-12
6-26
7-9
7-24
8-7
8-21
9-5
9-19
10-1
10-15
10-30
U-14
12-3
12-12
12-23

d“

0.3

5.6
21

1.7
24

2-3
24
27

25
3.6
1.7
O*9
1.4
3*9
O*57
1.9
1.5
2.4
2.5
2.6
3.4

::;
0.66
2*2
2.0

Units of pc/g

Zn==

0.1

46
82
22

120
73
69
78
66
78
84

:Z
76
58
74
87
74

130
58

::

z
87

ii

~~137

0.03

0.12

2.6
0.63
0.24
0.58
0.43
0.52
0.50

:.:;
●

0.12

~

0.1

1.9
2.2
2.1
3.1
1.4
2.4 ‘

< 1.6
5*7

10
14

;:;
7.1
8.0
7.1
3.6
2.2
2.6
1.8
1.7
0.88
0.60

< 3.0
<’ 1.9
< 1.4

2.2

Co=a

0.7

2.9
1.0

0.87
0.77

0.82

O.n

-.

HW-80991

Coeo

0.6

*Results less than the reporting limit are indicated by a (-).
No entry indicates no analysis made.
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X. APPENDIX D

EXTERNAL RADUITION EXPOSURE RESULTS
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,, Measurement
Period

12/31/62-1/2/63
1/2-1/4
1/4-1/7 .
1/’7-1/9
1/9-1/11
1/11-1/14
1/14-1/16
1/16-1/18
1/18-1/21
1/21-1/23
1/23-1/25
1/25-1/28
1/28-1/30
1/30-2/1
2/1-2/4
2/4-2/6
2/6-2/8’
2/8-2/11
2/11-2/13
2/13-2/15
2/15-2/18
2/18-2/20
2/20-2/23
2/23-2/25
2/25-2/2?
2/2’7-3/1

,.

APPENDIX 1)
TABLE 1

IONIZATION CHAMBER MEASUREMENTS
FOR THE HANFORD RESERVATION AND RICHLAND - 1963

mr/day
Hanford Pichlnnd

0.53
0,60
0.69
0.67
0.60
0,50
0.55
0.55
0.48
0,48
0.46
O*45
O*5O
0.40
0.39
0.42
0.43
0.45
0.46
0.42
0.46
0.41
0.44
0.44
0.37
0.37

0.58
0.92
0.66
0.64
0.60
0.42
I)*47
o,46
0.41
0.43
0.47
(),45
0.57
0.37
0.39
0.39
0.44
0.45
0.45
0.43
0.49
0.41
0.43
0.41
0.35
0.36

}4e~gur~ment

Period

3/1-3/4
3/4-3/6
3/6-3/8
3/8-3111
3/11-3/13
3/13-3/15
3/15-3/18
3/18-3/20
3/20-3/22
3/22-3./25
3/25-3/27
3/27-3129
3/29-4/1
4/1-4/3
4/3-4/5
4/5-4/8
4/8-4/lo
4/lo-4/12
4/12-4/15
4/15-4/17
4/17-4/19
4/19-h/22
4/22-4/24
4/24-4/26
4/26-4/29
4/29-5/1

mr/day ~
Hanford l?ichland

0.44
0.39
0.44
0.42
o.h3
0.38
0.40
0.35
0.41
0.41
0.36
0.42
0.41
0.45
0.43
0.38
0.42
0.39
0.47
0.40
0.43
0.42
0.48
0.48
0.48
0.47

0.40
0.42
0.44
0.41
0.37
0.33
O*37
0.37
0.37
0.39
0.32
0.39
O*41
0.44
0.40

“0.40
0.38
0.40
0.39
0.44
0.39
0.43
0.33
0.36
0.39
0.47

x
<
&
o
co
U3
1-



. .

Me~surement
Period

5/1-5/3
5/3-4/6
5/6-5/8
5/8-5/10
5/10-5/13
5/13-5/15
5/15-5/17
5/17-5/20
5/20-5/22
5/22-5/2b
5/24-5/27
5/27-5/29
5/29-5/31
5/31-6/3
6/3-6/5
6/5-6/7
6/7-6/10
6/10-6/12
6/12-6/14
6/14-6/18
6/18-6/19
6/19-6/21
6/21-6/24
6/24-6/26
6/26-6/28
6/28-?tfl

APPENDIXD
TilBJ,E1 (Continued)

IONIZATION C1lAVBEP WEASUPE?fENTS
FOR THE H/!NFORI) WSER?P>TION AND l?ICHLAND - 1963

mr/day ~qeasurement
Hanford Richl.and . Period

0.44
0.44
0.45
0.45
0.52
0.50
0.50
0.4a
0.50
0.47
0.50
0.41
0.47
0.48
0.49
0.43
0.49
0.48
0.51
0.43
0.44
0.40
0.67
0.52
0.67
0.63

0.31
0.48
0.40
0.52
0.46
0.48
0.45
0.54
0.48
0.50
0.50
0.51
0.48
0.52
0.48
0.42
0.51
0.48
0.46
0.48
0.47
0.44
0.64

0.60
0.61
0.65

7/1-7/3
7/3-7/5
7/5-7/8
7/8-7/10
7/10-7/12
7/12-7/15
7/15-7/17
7/17-7/19
7/19-7/22
7/22-7/24
7/24-7/26
7/26-7/29
7/29-7/31
7/31-8/2
8/2-8/5
8/5-8/7
8/7-8/9
8/9-8/12
8/12-8/14
8/14-8/16
8/16-8/19
8/19-8/21
8/21-8/23
8/23-8/26
8/26-8/28
8/28-8/30

mr/day
lIanford Richland

0.70
0.59
0.71
0.77
0.61
0.51
0.59
0.50
0.56
0.55
0.51
0.50
0.56
0.49
0.58
0.48
0.59
0.50
0.51
0.41
0.41
0.48
0.44
0.55
0.45

0.66
0.73
0.68
0.95
0.58
0.61
0.52
0.52
0.52
0.53 1
0.50 +

co
w
I

0.57
0.52
0.45
0.51
0.56
0.51
0.55
0.54
0.47
0.51
0.53
0,50
0.55

No entry indicates no readinc.



Measurement “
Period

9/3-9/4
9/4-9/6
9/6-9/9
9/9-9/11
9/11-9/13
9/13-9/16
9/16-9/18
9/18-9/20
9/20-9/23
9/23-9/25
9/25-9/27
9/27-9/30
9/30-10/2
lo/2-10/4
10/4-10/7
10/7-10/9
10/9-10/11
10/11-10/14
Io/14-lo/16
10/16-10/18
10/18-10/21
10/21-10/23
10/23-10/25
10/25-10/28
10/28-10/30
10/30-11/1

APPENDIX D
TABLE 1 (Continued)

IONIZATIONCHAMBER VEASIJIW.WENTS
Ff3R THE HANFORDJ?ESERVATK)NANJ)RI(!IILAND-1963

mr/day
Hsnt’ord Richland

0.43
0.54
0.47
0.50
o.k3
0.54
0.48
0.52
0.50
0.51
0.52
0.53
0.43
0.45
0.45
().49
0.46
0.48

0.49
0.52
0:41
0.44
0.52
0.51
0.53

No entry indicatesno readinE,

0.45
0.51
0.52
0.51
0.56 ,
0.54
0.53
0.52
0.57
0.55
o.5h
0.51
0.48
0.48
0.49
0.50
0.50
0.48
0.52
0.53
0.52
0.44

0.52
0.50
0.53

Measurement
Period

11/1-11/4
11/4-11/6
11/6-11/8
11/8-11/11
11/11-11/13
11/13-11/15
11/15-11/18
11/18-11/20
11/20-11/22
11/22-11/26
11/26-11/27
12/2-12/4
12/4-12/6
12/6-12/9
12/9-12111
12/11-12/13
12/13-12/16
12/16-12/18
12/18-12/20
12/20-12/23
12/23-12/26
12/23-12/27
12/26-12/30
12/27-12/30
12/30-12/31

I

mr/day
Hanford l?ichland

0.56
0.46
0.46
0046
0.54
0.52
0.48
0.47
0.56
0,46

0.57
0.47
0.47
0.39
0.47
0.46
0.41
0.41
0,48
0.53

0.55
0.46
0.46
0.49
0.51
0.53
0.49
0.48
0.50
0.48
0.54
0.51
0.49
0.48
0.47
0.49
0.50
0.44
0.47
0.48

I
+
co
*
I ,

0.24
0.49

0.47
0.49 0.49 .

2
&
o
Cn
co
P
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APEENDIX D
TAELE 2

IONIZATION CliAMEERMEASb~lENI’S
OF IMMERSION DOSE IN THE COLUMEIA RIVER - 1965

Measurement
F@riad

* Vernita Ferry

Hanford Ferry

12/28/62-l/4/63
1/4-1/8
1/8-1/u
l/fll-l/15
1/15-1/18
l/18-~/22
l/22-l/25
1/25-2/1
2/1-2/5
2/5-2/8
2/8-2/12
2/12-2/15
2/15-2/19
2/19-2/z
2/2L.2/26

/

2/26-3 ~
3/1-3 5,.
3/5-3/8
3/8-3/u
3/1.l-3/15
3/L5-3/~8

., 3/~8-3/22
3/22-3/26’
3/26-3/29
3/29-4/2
4/2-4/5
k/5-4/9
4/9-4/12
4/12-4/16
4/16-4/L$J
4/&9-4/23
4/23-4/26

Mr/Day

0.79
0.57
0.05
Lost
0.80
0.48
0.21
0.19
0.47

;.0
2+9
3.8
4.9

?:+
4.7
6.4

?:;

:::
3.8
5.8
4.7
6.8
6.1
9*7
6.6
7.2
8.1

U
u

7*9
9.6

10
7.6

10
7.8
Lost

12

Measurement
Period

3/8-3/15
3/15-3/22
3/22-3/29
3/29-4/5
4/5-4/12
4/12-4/19
4/19-4/26

;~;6;+~~

4/26-4/30

;{~;j(:

5/lo-5/14
5/14-5/17
5/L7-5/21
5/21-5/24
5/24-5/28
5/28-6/4
6/4-6/7
6/7-6/u
6/u-6/14
6/14-6/L8
6/18-6/21
6/21-6/25
6/25-6/28
6/28-7/2
7/2-7/5
7/5-7/9
7/9-7/12
7/~2-7/~6
7/~6-7/19
7/19-7/26
7/26-7/27
8/2-8/9
8/9-8/13
8/13-8/~6
8/L6-8/20
8/20-8/23
8/23-8/27
8/27-8/30
8/30-9/3

*

0.10

0.47
0.13
0.11
O.y
0.42
o.I.6
0.21
0.15

Lost
8.4

:::
7.4
7*9
Lost
6.3
3.2
~.8
1.7
1.9
1.3
1.4
2.1

;::
8.8
7.6

;:;
4.6
6.9
7.6
6.4

::;
7.6
4.4
6.6
7.1
6.3

HW-80991

E@x

0.28
O*14
0.38
0.36
0.31
0.79
0.41
0.25
0.73 -

6.3 -
4.5

;:7
Lost
9*9
5.8
2.7

2::
4.8
4.6.

:::
7.8
8.0

;:?
4.U.
5.1
7.0
7.3

;:;
8.5
5.4
6.4
5.6

z::
6.6
7.0



.

HW-80991

APFENDIX D
TABLE 2 (Continued}

IONIZATION CHAMBER MEASUREMENTS
OF IMMERSION DOSE IN TIE3COLL!IA RIVER - 1963

!%!w

;:1
2.7
3.2

:::
3.1
2.4
3.4

::;

:::

;::
5.4
4.5
1.6

Pasco Pump House

1.2
1.3
1.0
1.4
1.2
1.3

Missing
0.65
0.89
0.83
1.4
1.6
1.7
1*4
1.3

HQ!Y

2.8
2.7
2.5
2.4
1*7
2.1
2.1
2.8
3*9
2.9
2.3
2“9
3*3
2.6
2=9
2.5
1.7

Lost
2.4
1.1
1.4
1.1
1.1
0.64
0.53
0.99
0.87
0.40
1.1
0.96
1.6
1.2

Measurement
Period

8/30-9/6
9/6-9/~3
9/13-9/20
9/20-9/27
9/27-10/4
lo/4-lo/n
10/11-10/18
10/18-10/25
10/25-11/l
1.@u/8
11/8-u/15
11/15-11/22
xL/22-12/6
12/6-~2/~3
12/13-12/20

/
12/20-12 27
12/27-l 8/64

8/9-8/~6
8/L6-8/23
8/23-8/30
:;;0;743

915JL3
9/L3-9/27
9/27-10/b
lo/4-19/11
lo/I.blo/18
10/18-LO/25
10/25-11/1
KL/1-u/8
u/8-si/15
u/15-u/22

I

M2w

;:j

3:7
3*3

t:
5.0
Lost -
3.6
3.2
3*5
3.8
4.8
3.8
4.6
4.4

1.6
1.4
0.49
3*7
1.9
1.5
1.7
1.9
1.7
leg ,

5=7
Missing
1.5 .)
1.4
107
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APH3NDIX D
TAELE 2 (Continued)

IONIZATION CHAMBER MEASURXMENIS
- OF IMMERSION DOSE IN THE COLWIA RIVER - 1962

Measurement Measurement
Period * Period

Columbia Park Marina

0.39
0.68
Lost
2.4
0.43
0.58
0.42
0.57
0.44
0.62
1.3
0.98
0.93
Lost
0.87
0.40
O.n

2.0
2.1
2.7
2.1
3.0
1.4
1.6
1.4
2.0

Missing
2.2
3.1

3*3
2.7
Lost
3.2

5/17-5/24
5/24-5/29
5/29-6/7
6/7-6/14
6/14-6/21
6/2a-6/28
6/28-7/5
7/5-7/~2
7/12-7/19
7/19-7/26
7/26-8/2
8/2-8/9
8/9-8/~6
‘8/16-8/23
8/23-8/30
8/30-9/6

5/3-5/10
5/lo-5/17
5/17-5/24
5/24-5/S
5/3-6/7
6/7-6/a
6/21-6/28
6/28-7/5
7/5-7/12
7h2-7/19
7/19-7/26
7/26-8/2
8/2-8/9
8/9-8/~6
8/16-8/23
8/23-8/30

Mr/Day

Lost
0.88
0.92
Lost
0.26
0.07
0.25
0.16
O*37
0.15
0.62
0.41
0.61
0.51
0.54
0.50

1.8
1.9
Lost
2.0
1.3
Lost
0.84
Lost
2.9
Lost
107
2*2
2.0
2.4
2.8
2.0

Measurement
%riod

9/6-9/13
9/13-9/20
9/20-9/27
9/27-10/4
lo/4-lo/u
lo/u-lo/18
10/18-10/25
10/25-@
11/1-u/8
u/8-11/15
U/15-U/22
u/22-~2/6
~2/6-~2/~3
12/13-12/20
12/20-12/27
12/27-l/10/64

!4!sx

0.55
0.47
0.43
0.53
0.67
1.1
Lost
1.8
0.91 -
1*2
0.82
1.8
0.97
1.6
0.88
1*3

4*1
2.6
2.9
2.0
1.4
2.2
1.6
2.2
Lost
1.5
1.8 .
2.8
2.7
3.2
2.4
2.6
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X1. APPENDIXE

HW-80991

1. Water Analyses j

water samples are analyzed for alpha emitters, beta emitters, and

selected radionuclides. Alpha emitters are extracted with diethylether from

9N_nitricacid. The gross alpha activityis measured with a zinc sulfide(ZnS) ‘

scintillationcounter. Gross beta activityis determined by evaporating a

sample to dryness and counting the residual saltson a gas-flow proportional

beta counter operated in the proportional region.

Rare earths plus Y, I
131, ~32, and Sr90 are measured by beta count-

ing afterchemical separation. The rare earths are isolatedas a group by.

hydroxide, fluoride,and oxalate precipitations;iodine is isolatedby carbon

tetrachlorideextractionand precipitationas silveriodide;phosphorous by

extractionof phosphomolybdate; and strontium by successive precipitationof

the nitrateand the carbonate . Y 90
is separated from the strontium as the

oxalate and ignitedto the oxide aftersecular equilibrium is established and
90

is then measured to determine Sr . Beta decay curves are extrapolated to

sampling time to determine the initialactivitylevels and to check separation

effectiveness.

Sodium-24, Np 239, Cr51, CU64, and SC46 (used for Zn correction)

are determined from a direct count of residual salts of an evaporated sample

without chemical separation using a multichannel gamma energy spectrometer

with a 3 by 3 in. thallium-activatedsodium iodide [NaI(Tl)] scintillation
46

crystal detector. Zinc-65 and Sc are determtied from counting plates pre-
24

viously used for Na and CU64 determinations. The SC46 0.89 andl.12 Mev L

photons are counted by coincidence counting using two 3 in. NaI crystals and

a SC46 reference sample for adjustments. Zn65 is determined by counting

with a 5 in...NaI crystal and using the scandium resultsfor correction.
\...

Copper-64 is determined from gamma-gamma coincidence counting

measurement of the annihilation photons produced by positron emission. SC46

. ... —- .- — . .
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is measured by gamma-gamma coincidence counting of the O. 885 and 1.12

Mev photons.

Arsenic-7 6 is determined by evaporation of 500 to 1000 ml of sample
., to 50 to 75 ml and then acid~ying with 9N_HC1. It is then extracted ihto ben-

zene, back extracted into water and precipitated as the metal, dried, weighed
t, and counted on a gas-flow proportional counter.

Ifuranium analyses are required, concentrations are determined with

a fluorophotometer using standard techniques.

2. Vegetation and Produce Analyses

Samples of pasture grass and farm products, including milk, are ana-

lyzed with a multichannel energy spectrometer for selected nuclides. A

weighed amount, approximately 250 to 300 g, of shredded samples are packed

into a 16 oz counting jar and gamma scanned using a 9 in. diameter well type

NaI (Tl) scintillation crystal. Background analysis includes the effects of the

jar which contains minute amounts of radioactivity. Weighed amounts of sam-

ple are used for chemical separation. Analysis for 1
131 !

m milk is routinely

accomplished with a detection capability of approximately 2 pc/1 when 3 gal

aliquots are used. Analyses are performed in the following manner:

Iodine carrier and sodium bisulfite are added to the sample and

then deaerated by cautiously applying vacuum. The sample is

passed through an ion exchange column (polyethylene cup 2-1/2 x

4-1/2 in. ) containing 345 ml of Dowex.1 x 8, 20 to 50 mesh Cl forms

at a flow rate of 100 ml per minute. The resin is rinsed thor-

oughly with distilled water and then washed into a 500 ml polyethyl-

.’ ene bottle for counting in a 9 in. NaI (Tl) well crystal. Recoveries

of 9070 or better in the resin column have been accomplished with

sample sizes up to 12 gal.

Analysis for radiostrontium is performed in the following reamer:

,

Barium and strontium carriers are added to weighed samples of

produce and 1000 ml samples of milk. The produce samples are
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then ashed at 500 to 550 C from 24 to 48 hours and the ash is then dis-

solved in nitricacid. The alkalineearths are precipitatedfrom all

samples as carbonates on additionof NaOH. Strontium and other

alkalineearth metals are then precipitatedwith fuming nitricacid 1

residual. Calcium is separated by washing with acetone. Strontium

and remaining alkaline earths are dissolved and reprecipitated with

fuming nitric acid. The rare earths are removed from an aqueous

solution of the nitrates by a Fe (OH3) precipitation and barium is

removed as the chromate. Strontium is precipitatedas a carbonate

and then dried in a 1 in. stainlesssteelcounting dish to constant

weight. The strontium mixture is counted from 10 minutes to 1 hour

in a low background (anticoincidence) gas-flow proportional beta

counter.

.
Sr90

90
is allowed to reach secular equilibrium with its daughter, Y ,

which is then extracted with buffered TTA. Y90 is counted in the same man-

ner as the strontium mixture. The Sr’O content of the original sample is

calculated from the Y 90 counting rate, and the Sr 90 content from the differ-
90ence in counting rates of total strontium and Sr .

The chemical separation for radiophosphorous is performed on sam-

ples of sufficientsize to yield 40 to 50 mg of phosphorous:

The sample is dry ashed 24 hours at 500 C and the saltsare dissolved

with nitricacid. Phosphorous is precipitatedfrom the acid solution

as ammonium phosphomolybdate. The precipitateis dissolved in

ammonium hydroxide, ammonium citrateis added to complex most

of the remaining interferingelements, and the phosphorous is pre-

cipitatedas magnesium ammonium phosphate. After dissolving the

precipitatein hydrochloric acid, ammonium citrateis again added

and phosphorous is reprecipitatedwith NH40H as magnesium

amrn~nium phosphate.

The precipitate is dried in a 1-1/2 in. stainless steel counting dish

under heat lamps and counted in a low background gas-flow proportional beta

counter.

... -. — .- —. —-. . .
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Airborne concentrations of radioactive materials are measured prin-
131c ipally by I scrubber samplers. These samplers consist of a calibrated,

; electrically-driven vacuum pump which draws 1.5 cfm of air through 1 liter

of O. 05N NaOH O. 05N_ Na2C03 with 20 mg of I- carrier. A balancing plat-—
b form and siphon arrangement permits introduction of distilled water into the

scrubber at a rate equal to the rate of evaporation. This water feeder helps

maintain constant liquid head, air flow rates, and scrubber efficiency.

After 1 week of operation, the scrubber bottle is replaced and taken

to the radiochemical analysis laboratory for determination of the I131 content.

The analytical procedure used provides for the addition of an iodine carrier

and bisulfite to the scrubber solution which is then acidified, the iodine pre-
131cipitated with AgN03 and filtered. The radiation from the I on the filter

is measured by a gas proportional counter. Atmospheric concentrations of
1131 are then calculated, from these counting rates by applying factors for

131counter calibration, chemical recovery of the I , scrubber efficiency and

the volume of air sampled.

Measurements for concentrations of radioactive particulate in the

atmosphere are made by drawing 1.5 cfm of air through a 2 x 4 in. HV-70

filter paper with a vacuum pump, The filters are changed on either a daily

or weekly schedule, allowed to decay for 48 hours, and then counted with a

gas proportional counter for gross beta radioactivity.

also counted with a ZnS scintillation counter for gross

Selected filters are

alpha” radioactivity.
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