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'!'he tundamental objective of this program \Yas to obtain information which 

can be used in planning e!fective medical care !or the Victi.N or atOQic warfare, 

and for the victims of industrial accidents in nuclear energy plants. 40::'..\059 

2. FACn.ITIES 

'lhe physical facilities o! the biomedical progra1:1 on PARRY ISLAND, ENiw.e:I'OK 

ATOU., consisted of personnel and administrative buildings, anir.lal quarters and cli

nical laboratories, a total o! 51 buildings. 

3
• ANDU.LS BEST AVAILABLE COPY 

Careful care and attention llll.s given to the breeding of swine, dogs and 

mice in the tropical climate to· insure the development o! pure strains suitable for 

teat purpoaes. At te~ tiJ!ll', animals to be exposed were healthy and rem.&rla!.bly con

sistent in their response to injury. 'lhe extent or participation or the animals in 

the !our tests is shown in the following table: 

Number o! 
Shot ProJects Mice* Dogs* Swine .StationSff 

!XlG 4 l,170- 0 0 16 

EASY 16 ll,390 164 178 173 

GiOllGE 8 l,230 0 22 60 

lTml 1 0 16 0 8 

'l'Ol'ALS 13,790 180 200 257 

* Includes necessary control animals. 

** Actual number or st%11ctures in 'tilich material was placed on the shot islands. 

4. EXPOSURE EQUIPMENT 

Five types o! exposure equipment were designed and procured tor the experi

mentation; cylinders, hei:dspheres, thermal shelters, high dose stand types and.to~ 

holes. All or the units were satisfactory except for one foJChole (400 yards !ro:n 

ITEK ground zero) which partiall,y caved in. There v.as no g~neral failure of any 

equipment, although sa11e of the closest phanto::i.s were.damaged by flying debris and 

some of the electrical circuits failed because of cxcassive hur.iidity on GEORGE shot. 

The cylinder an:i hemisphere units were very satisfactory and provided a unique ba.sic 

,,/ '? .! :z:> ~·~ -:-q /:> design for exposure equipz;ient to be used in tests or this sort. 
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5. MEDIAN LETHAL 00.SAGE OF NUCLE.o\it RADUTION 

a. The mod.tan lethai dosage (MLD} of nuclear radiation ras obtained sue

cess!ully tor mica, dogs and swine~ The J.i1.D is defined as that dosage at.which 50% 

lllOrtality is to be expected. On EASY shot, 4, 7'2!J mice were eJq:>osed in 29 cylinder 

stations at distances ranging rrom l,000 to 1,750 yards and all were recovered alive 

on E day, 6 hours art.er the detonation. The mortality rate over a period o! 2B dilys 

was determined and a smooth curve relating dosage to mortality was obtained. The 

)ILD occurred at the station 'ftlich •s 1,416 yards fror.i. ground zero. 

b. On EASY shot, 19 swine 11ere placed in each of nine stations at distan-

ces ranging from 1,300 to 1,750 yards. The mortality rate over a period of 30 days 

waa determined. On the 30th day ~fter the shot there were two awine living !rom the 

station at l,650 yards and eight living from the station at 1,750 yards. The MI.I>, 

therefore, occurred at saa. distance between l,650 yards and l,750 yards from. ground;~ 

aero. 

c. On EASY shot, lO dogs were placed in each of nino stations at the sm:ie 

distance u the nine. The JDOrtality rate was determined .over a 30 day period. qii 

I plua 30 d&T-S there 11ere 2 dogs living from the station at l,42:> yards, 5 living 

tram the atatio11 at l,650 yards and 9 llrlng tror:i the station at l, 750 J&rds from 

gromid zero. '!'he MLD, therefore, CX;.:.wrred at about l,650 yards. 

d. '!be best data were those tor mice, !'roi:i which a sioiooth dosage mortality 

curve can be drawn. The observed MLD based on the theoretical gamma radiation yield 

tor tho WY weapon •s lower bf a !actor o! approxl.matel;y o. 7 than the MLD o! mice 

o! the AM strain e:xpoMd to aupervoltage X-r&7. The KLD for dogs based on the 

theoretical gama radiation •s approximatelJ' the Saliie as t.h&t obtained with aupe~ 

volt.age I.-ra7. hn the lilLD •s based on r.easw-ement or. film packs placed within 
. ' 

-the containers in 'ftlich the dogs were·e.xposed, a sooe'fthat lower value was obtained. 

The MLD !or •'111.M, basod on the theoretical g~ radiation, YllLs conspicuously low

-er than the value obtained with supervoltage I.-rey. Tentatively, this discrepanc:r 

1.s attributed to the hot, humid environment, 'llhich •s tolerated poorly by the swine. 

It appears that for future field teats, dogs arc 1:10re satisfactory than swine tor 

the determination o! MLD and !or the study o! therapy on th3 J.!LO. Rosul.ts obtained 

from the l'Bdiation depth dosage (dil!lcuss~d later) offered some explanation !or the 

discrepancies noted in determining the median lethal dosages or the animals. 

6. 'l'H!!W.L RADIATION INJURY 

a. Ch WY shot, 46 swine and 16 dogs were ancstt"!ctized and placed in six 
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stations ranging from 1,325 to 5,600 yards from ground zero. or these, l+ died as 

a result ot the anesthesia. Satisfactory burns were obtained for study and biopsy 

on the animals placed in the five nearest stations. , 

b. On GEa!.GE shot, 22 swine were anesthetized am placed in two stations 

nt 3,460 and 4, 780 ;yards from ground zero. Of thece, 10 died as a result or anes

thesia a.M inclement weather. The circuits operating the mochanism !or the study or 

tiJle dependency tailed because of moisture. Tho burna that llere obtained were s"'"° 

tistactor,y tor gross and microscopic study and for the domonstration or sp~ctral 

dependency. 

c, The equipment used in the burn study functioned satisfactorily; it was 

shown that the atomic bomb !lash burn ia caused principally by visible light, less 

so by in!rared, an1 least of all by ultraviolet, Tho e!'tort to estimate the tiJ!le 

depc:xleney of the burning was less successful. It seems quite certain that no b~ 

1ng occurs during the first ma:dzmm ot the thermal emission. With the data obtained, 

it appoars that all the burn 11 inflicted during.the first portion ot the second 

&Yimnm a1ld that bunrl.J2g ceases at &bout 0.3 to 0.5 seconds after the blast. Since 

thia t.iJle interval. coincides·with the peak of the second ma.TjC!lim and since decreue 

in :Sllnm1nation does not occur witil aomellhat la.tor, there is uncertainty regarding 

the signif1cance of the cuto!t. Considerable anal7sis of other phenomena that occur 

ailllul.taneousl.Y' 1a required before the time dE.ta can be accep:ed. Good kodachrome 

photographs o! the bums am ucellent biopq material. were obtained, 'Which should 

·-1d in .tbe preciae ci infoal definition ot this t1J'e of !l&ah burn • 

.&..- . !he principal SJ'St• o! biologic&l dosimetry depems upon the me&SW'e

•nt o! the pel!CeZlt chqe in the •ight ot the thynM:s and spleen of mice on the Sth 

Jla7 &tter irradiation. Ccap&riaon ia made with special controls subjected to ide~ 

Uc&l treatment e:.u:ept !or the radiation. The effect ot_ total nuclear radia.tion Ti&s 

studied in.-bendapJ;inre at.at.ions with al.IDinllCl domes; the e!'toct o! total neutron 

~ation in hemisphere stations with lead domos; and the effect ·or tast neutrons, 

1ri hemisphere ·statiom with load cadl:d\Ull domes. For DOO shot, 480 mice were exposed; 

!or El.SY .shot, 720; and for GEORGE shot, 360. All mice 'llDre recovered alive. A 

comparable nwnber of special control mice 'Mlre placed in the hemispheres ns a part 

of the dry run tor each sbot. The mou.se thymu.s-spleen system worked ver,y well with 

tho ex;>ected yield. A :omist.ent diffll1"9DCe wa.s observed between the film pack dose 

estimate and the mouse doae estimate, with the estimate 1'rar:i the mouse systc::i always 
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lower. 

b, Flowering Tradescantia plants Wl:)re exposed to DOG, EASY and GEORGE 

shots at distances where the predicted radiation intensity w.~s sufficiantly low to 

produce chromosomal aberrations 1'tlich could be anal~ed. Tradescantia were al.so 

placed in drone aircraft tor each or the three shots to measure the integrated dose 

or radiation duri.n8 the cloud pass. The estimates of dose based on tho study or 

chromosomes agreed well with the preli.min&lry reports or the calibrated !ilm. 

c. The Tradescantia system wo.s successful and the results obtained were 

consistent a.nd agreed well with the .rneasurer.icnts made by the mouse th)'llllls-splocm 

system. The closest agreament botwcen tho dose esti.catos based on Tradescantia and 

those based on calibrated film was obtained in tho drone aircraft experil:i.:lnts llhere 

the dose :rate was lOW11st. ' 

a. NOCUAR RADIATION DEPTH DOSAGE STUDit;.S 

a. Depth dose estimationa were.lllade to investigate the quality of the nu-· 

clear radiation. The specification o! the quality o! a beam of ionizing radiation 

ot 'ftlatewr aource is a major problem in clini.cal radiology. The conventional unit 

i• the hal! vol.ue la~r (lM.), and in the case or I-ray therapy the conventional 

.technique involves the u:se of phantoms constructod rrom 11111.terial or unit density. 

'lhe ability to spocU7 the quality of the re.diation from a nuclear weapon i:s inti

mately related tO tho problem Of the 3Jeperimenta.J. production Of radiation injury I 

since it is possible that Gnera depcmency and dose distribution may be important 

limiting factors in determing the type or injury that results. 

b. Spherical. lucite ph&ntou were displaf8d on EASY and GEOm:iE Dhots. In 

each case the nearest group ot phantams •s lost due to ~ying debris. 'lhe ioniza

tion ch&cbers am film packs were recovered !roe. all the others a.nd 11ere in good con-. . 
dition tor atuc17. 

-\ c. Swine phantoma which reacmbled the ahape and bulk ot ~e torso of the 

nine, or a man, were exposed on FASY and GEORGE shots.· ill were recovered and tho .. 
til.m paw contained in them are being processGd. 

d. The data have not been anal~ed rro:n the phantom that.contained cali

brated film. In those that contained ionization char.ibers, it .a:J found· that the HVL 

usi~ lucito (density slightly greater thAn unity) cxceedod 20 ccntir.letcrs. This 

finding indicates a very energ~tic composite radiation, the mean effective energy 

of which was well in excess of 1.0 l!ev. It was centioncd above that the biological 

esti.."lates of dose at a given distance were consistently lower than that givan by 
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-calibrated film., or theory, by a !actor of 0.7. That is to say, the relative bio

logical e!ficiency of nuclear radiation 111a.s greater than unity when con:pared to 

supervoltage X-ray. These considerations indicate the need for further study of the 

energy dependence of biological ettects caused by ionizing radiations with energies 

greater than l.O l.tev, 

9. BLAST INJURY 

On "ITl!Jl" shot, sixteen dogs l'lere placed in 8 foxholes, 6 X 3 X 4 feet deep 

at distance:! ranging trcm 400 to l,SOO yards !I'Ol!l ground zero. Radiation dosimeters 

an::! pressure gauges were al.ao installed. The hole at 400 yards collapsed, burying 

the occupants. Live animals were recovered !rOJ?l all others. Severe radiation in- ) 

jury vias sustained by all animals except those at l,250 and 11 500 yards. Blast in

jury to the lungs and brain which might have been tatal ultimately 1'11.S observed in · 

animals placed at 600 and BOO yards. 

10, CLil1ICAL STUDIES 

a. CliDical studies ot the characteristics and the till\e trend or radiation 
' 

injl.U7 wre per!ozwd. In the case ot nine, such studies consisted or serially 

lcilllng all of the group exposed to the same supralethal dose ot gac.-na radiation. 

These animals were killed at intervals of hours and days during the first two_ weeks 

atter the blast to determine the sequence and the extent o! the pathological changes 

that occurred. In the ease ot the mice, 2,400 survivors ot the dosage ~ortality 

study were retumed to the Oak R1dce National Laboratory !or lite time study to ob-

serve the effects ot nuclear radiation on longevity, the incidence ot cancer and the 

occurrence ot cataracts. 

b. '1'he clinical studies wre successful and excellent Kodachrome photo-

graphs ware obtained of' ever,r stage an:l type ot radiation inJUl7• The most signi

ficant findings (on the·baais or groes examination alone since the h~stoloeical 

specimens are still behlg studied) •s the early evidence or injury to the intestinal. 

mucaus membre.ne. This early lesion disappeared arter a !ew hours, but within sever

al days another rnre severe involvement occurred. The &ross appearance or these 

lesions ~gested a vascular injur,r rather than dam.~ge to the epithelium ~lone. 

This observation is quite valuable and should become th~ basis for extensive experi-

1:1ental l'fOrk in the future, Taken as a whole, the gross pathological findings indi

cated the essential similarity o! radiation injury in man and large anilllals regard

less o! whether the source is a nuclear explosion or exposure or the whole body to 

supervoltage X-ra,-. Bacteriological studies !ailed to disclose bactermia except as 

a teminal !ind.ing in dogs and swine·. In spite o! this rinding, it appeared that / 
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sapticenia was the cause of death in ttany animals. The hanatological studies dis-

played the typical time trend of the leukopenia and the lymphopenia and furth.:?r 

demonstrated the fundamental simil.Arity of radiation injury due to exposure of the 

whole body to nuclear radiation, or to supervoltage X-r3y. 
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.APP~lD!X A 
T.A.atE 10 (Continued) 

cnNCEN~ATIONS o~ RADIONUCLIDES IN MUSCLE 
OF ~"ISCELLftJITEOUS ~ISH T.AKEN T:'P(')~! THE mtlPfBIA 'DIVE'P - 1963 

Units of :oc/tr, 

Dnte S":lecie Total Betn ';>32 co so Kl+O zn65 cos a 

~eporting Limits 2 0.1 1 

~(cNary (continued) 

11-19 Squavf'ish 33 20 3 
ll-19 Squavfish 30 25 5 
ll-19 Squavfish 41 27 6 
11-19 Squawfish 39 32 4 
11-29 Stt.L?"ireon 72 61 3 
11-29 Stur.~eon 41 32 3 
ll-29 Sturireon 120 110 
12-27 Sucker 80 93 3 
12-27 Sucker 71 73 3 
12-27 Sucker 110 130 3 
12-27 Sucker 290 300 3 
12-27 Sucker 92 93 4 
12-27 Sucker 71 69 3 
12-27 Sturtpeon 11 8 4 
12-27 Stur~on 20 7 

Results less than reportin~ limit are indicated by a (-). 
No entry indicates no a.nalvsis ~ade. 

5 0.7 

20 
10 
20 
10 
10 
10 
20 
20 
20 
20 
30 
30 
30 
6 

10 

Cs l 37 

0.1 
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APPENDIX A 
TABLE 11 

CONCENTRATIONS OF BETA EHITTERS 
Ili WA~FOWL CONTRIBUTED BY HUNTE~ - 1963 

Uni ts of pc/g 

~ Specie 
Reporting Limits 

Benton City 

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

Chandler 

ll-17 
11-17 
11-17 
11-17 
11-17 
11-17 
11-17 
ll-17 
11-17 
ll-17 

Columbia 'Pi ver 

11-17 
11-17 
11-17 
11-17 
11-17 
11-17 
ll-17 
11-17 
11-17 
11-17 

Connell 

12-29 

Mallard 
Teal 
Shoveler 
Widgeon 

Mallard 
" 
II 

" 
" 
" 
" 

Tea1 
Teal 
Widgeon 

Mallard 

" 
n' 

" 
" 
" 
" 
" 

Golden Eye 
Mallard 

Canada Goose 

Beta 
50 

160 

300 
59 

530 
51 

HW-80991 

p32 

To 

< 53 
< 55 

140 

260 

550 

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



Date 

Gibbon 

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

~1esa 

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 
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APPENDIX A 
TABLE 11 (Continued) 

CONCENTRATIONS OF BETA Er-ITTEP.S 
IN WATERFOWL CONTRIBUTED BY HUNTERS - 1963 

Units of pc/g 

. Specie 
Reporting Limits 

Teal 
" 
" 

Widgeon 

" 
~~allard 

" 

Mallard 

" 
II 

II 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

Beta - 50 

260 

61 
84 

180 
57 

North of P.ine;old 

ll-28 
11-28 
11-2-8 
11-28 
11-28. 
11-28 

Mallard 
·" 
II 

II 

" 
" 

HW-80991 

p32 -50 

250 

74 

180 

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

CONCENTP..ATIONS OF BETA EHITTERS 
IN WATERFOWL COUTPIBUTED BY HUNTERS - l963 

Units of pc/g 

B!1:., Specie Beta 
50 Reporting Limits 

North of Rin~old (continued) 

ll-28 
ll.-28 
ll-28 
11-28 
11-28 
11-28 
11-28 
11-28 
11-28 
11-28 

Othello 

11-9 
11-9 
ll-9 
ll-9 
11-9 
ll-9 
ll-9 
11-9 
11-9 
ll-9 
11-9 
11-9 
11-9 
11-9 
ll-9 
U-9 
ll-9 
11-9 
ll-9 
11-9 
.U-16 . 
11-16 
11-16 
ll-16 

Mallard 

" 
" 
" 
" 
II 

" 
II 

" 
" 

Pintail 
II 

Widgeon 
" 

Mallard 
II 

" 
II 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

Mallard 

" 
" 
" 

61 

55 
57 

HW-80991 

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



Date 

Othello 

ll-16 
11-16 
11-16 
11-16 

. 11-16 
11-16 
ll-16 
11-16 
11-16 
ll-16 
11-26 
11-24 
11-24 
11-24 
11-24 
11-24 
11-24 
11-24 
ll-24 
11-24 
11-24 
11-24 
ll-24 
11-24 
11-24 
11-24 
11-24 
11-24 
11-24 
11-24 
11-24 
11-24 
11-24 
12-1· 
12-1 
12-1 
12-1 
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APPENDIX A 
TABLE ll (Continued) 

CONCENTRATIONS OF BETA EMI'ITEP.S 
IN WATERFOWL CONTRIBUTED BY HUNTERS - 1963 

Units of pc/g 

Specie 
Reporting Limits 

(continued) 

Mallard 
" 
" 
" 
" 
" 
" 
" 
" 
n 

Widgeon 
Mallard 

" 
" 
" 
" 
fl 

fl 

fl 

fl 

fl 

fl 

" 
" 
" 
" 
" 
" 
fl 

" 
" 
" 
fl 

Mallard 
fl 

" 
" 

Beta - 50 

62 
52 

80 

120 

90 

140 

HW-80991 

p32 -50 

87 

80 

92 

170 

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

CONCENTRATIONS O~ BETA ~AJ:'!TEPS 
IN WATERFOWL CONTRIBUTED BY HUNTEPS - 1963 

Units Of pc/ g 

~ Specie Beta p32 - To Reportin~ Limits 50 
othello (continued 

12-1 Mallard 
12-1 " 
12-1 " 
12-1 " 

·12-1 " 
12-1 " 
12-8 Mallard 
12-8 " 
12-8 " 
12-8 " 
12-8 II 

12-8 II 

12-8 " 
12-8 " 
12-8 " 
12-8 " 
12-8 " 
12-8 " 
12-15 Mallard 
12-15 " 140 110 
12-15 II 

12-15 " 
12-15 " 
12-15 " 230 250 
12-15 " 59 
12-15 " 
12-15 " 
12-15 " 69 56 
12-15 " 
12-15 " 
12-15 " 
12-15 " 
12-15 II 60 

··12-15 " 
12-15 " 
12•15 " 95 77 
12-15 II 

Results less than reporting limit are indicated by a (-). 
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APPEUDIX /._ 
TABLE ll (Continued) 

CONCENTPATIONS f'lF BETA EHITTERS 
IN W/.TERFOWL Cr"NTPIBU'l'ED BY HUNTE'l'S - 1963 

,. Units of pc/g 

Date Soecie Beta. p32 - Reporting Limits 50 To 
Othello (continued) 

12-15 Mallard 
12-15 " 
12-15 " 
12-15 II 

12-15 " 
12-15 II 

12-22 Mallard 
12-22 II 

12-22 II 

12-22 II 

12-22 II 

12-22 " 
12-22 II 

12-22 " 160 150 
12-22 II 310 290 
12-22 II 

12-22 II 

12-22 II 

12-22 " 
12-22 II 50 
12-22 II 

12-22 " 
12-22 ti 

12-22 " 
12-22 II 

12-22 " 
12-22 II 

12-22 " 
12-22 " 
12-22 ti 

12-22 " 
12-22 II 

12-22 " 
12-22 II 

12-'22 " 
12-22 

., 84 65 
12-22 " 

Besults less than reportin~ limit are indicated by a (-). 
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A~PE:mrx A 
':',~.BLE 11 (Continued) 

CO~ICENTR.O.Trn:rn ()-i;t BET.O EHI'ITE'PS 
PT W1'TERF'01·TL cn:·TTPIBUTSD 3v IH!NTE0 S - 1963 

Units o!' pc/g 

Date Snecie Beta 
Reportin~ LimJ.ts 

Othello (continued) 

12-22 
12-22 
12-22 
12-22 
12-22 
12-22 
12-22 

Prosser 

ll-30 
11-30 
11-30 
11-30 
11-30 
11-30 
ll-30 
11-30 
11-30 
11-30 
11-30 
11-30 
11-30 
12-12 
12-12 
12-12 
12-12 
12-12 
12-12 

Riehl.and 

12-17 
12•17 
12-17 
12-17 
12-17 

" 
" 
" 
It 

" 
" 

Mallard 
" 
" 
" 
" 
" 
" 
It 

It 

" 
II 

" 
Widp;eon 
Ualla.rd 

II 

" 
" 
" 
II 

Mallard 
" 
" 
II 

" 

-;a 

HW-80991 

p32 

50 

Results less than reportin~ limit are indicated by a(-). 
No entry indicates no analysis made. 
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APPENDIX A 
TABLE'll (Continued) 

. COL'lCENTRATIONS Ol" BETA EMITTERS 
IN WATEP.FnWL CONTRIBUTED BY HUNTERS - 1963 

Units of pc/g 

~ SDecie Beta 
5o Reporting Limits 

P.ichland (continued) 

12-17 
12-17 
12-17 
12-17 
12-20 

Scootney ~eservior 

10-1.3 
10-13 
10-13 
10-1.3 
10-13 
10-13 
10-1.3 
10-13 
10-13 
10-13 
10-13 
10-13 
10-13 
10-13 
10-13 
10-13 
10-13 
10-13 
1.0-13 
10-13 
10-13 
10-1.3 
10-13 
10-13 
10-13 
10-1.3 
10-13 
10-13 
10-13 

Mallard 
It 

" 
" 

Mall.ard 

Mal.le.rd 
" 
" 
" 
" 
II 

II 

" 
" 
" 
" 
" 
" 
" 

Widgeon 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

Pintail 
" 
II 

" 

170 

HW-80991 

150 

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

COMCEMTP.ATIONS 0F BETA ErfITTEPS 
IN WATERFOWL CONTRIBUTED BY HUNTERS - 1963 

Units of pc/~ 

Date Specie 
Reporting Limits 

Scootney Reservior 

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

Yakima & Potholes 

10-12 
10-12 
10-12 
10-12 
10-12 
10-12 
10-12 
10-12 
10-12 
10-12 
10-12 
10-27 

Yakima River 

11-13 
11-13 
12-8 
12-8 
12-8 
12-8 
12-8 
12-8 
12-8 
'12-8 
12-29 
12-29 

Pintail 
" 
" 
" 
" 
" 

Shoveler 

Hallard 
II 

II 

" 
" 
II 

II 

" 
II 

" 
" 

Mallard 

Mallard 
Teal 
Pintail 

" 
Mallard 

" 
II 

II 

II 

" 
Mallard 

II 

Beta - 50 

100 

110 

HW-80991 

p32 -50 

100 

100 

Results less than reportin~ limit are indicated by a(-). 
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APPENDIX A 
Tft13LE 12 

_CONCENTRATIONS ~F BETA El'·!ITTERS IN WA~FOWL HE.A.DS 
k1'D !IDSCLES SAMPLED WITHIN THE HANFORD P.ESERVATION - 1963 

Units of pc/g 

Muscle Head 
Date Specie Beta p32 Beta p32 - - ---
Reporting Limits 50 50 50 50 

Ea.st Swamp 

10-13 Pintail 
10-13 Mallard 
10-13 Mallard 120 180 
10-13 Mallard 93 
10-13 Hal lard 
ll-8 Mallard 400 300 
11-8 Ruddy Duck 
11-8 Ruddy Duck 
11-8 Coot 260 270 
11-8 Coot 
12-11 '!erganser 3500 260 1600 250 
12-ll P.uddy Duck 1100 870 
12-19 Mallard 

West Swa!!IP 

10-23 ~~allard 2300 640 
10-23 Mallard 
10-23 Coot 88 490 
10-23 Puddy Duck aoo 1000 
10-23 Shoveler 190 170 
10-23 Widgeon 
11-8 Coot 
11-8 Coot 350 390 
11-15 Ruddy Duck 4700 1800 
11-15 Ruddy Duck 1800 1400 74 
11-15 Golden Eye 210 66 140 89 
12-11 Golden Eye 240 270 
12-11 Golden Eye '200 68 
12-11 Golden Eye 1600 360 1800 38o 
12-11 Golden Eye 
12-11 Golden Eye 680 56 540 66 
12-11 Golden Eye 170 370 

Results less tha.n reportin~ limit are indicated by a (-). 
No entry indicates no analysis made. 
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APPfulDIX A 
T~3LE 12 (Continu~~) 

CONCENTRATIONS OF BETA EMITTEPS IN WATEP.FOWL HEADS 
AND MUSCLES SAMPLED WITHIN THE HANFORD RESEPYATION - 1963 

Units of pc/rt 

Muscle Head 
Date Snecie Beta p32 Beta p32 -
Reporting Limits 50 50 50 50 

West Swa.mn (continued) 

12-11 Golden Eye 950 54 740 130 
12-11 Golden Eye 300 70 190 
12-ll Golden Eye 240 180 1100 460 
12-11 golden Eye 270 130 510 
12-11 Golden Eye 530 430 
12-ll Golden Eye 2500 1300 
12-11 Golden Eye 210 220 

Hanford 

12-12 Teal. 6100 4800 5200 4600 
12-12 Teal 1200 llOO 1600 1300 
12-12 Teal 1700 1400 2000 1700 
12-12 Teal 3100 2600 3300 3100 
12-12 Teal 1600 1400 1500 1500 
12-12 Teal 2300 2000 2300 2200 
12-12 Coot 340 340 320 270 
12-12 Coot 290 270 280 220 

Unner River 

10-4 Merganser 1100 1100 1100 920 
10-4 Merganser 2700 2800 7400 7500 
10-7 Merganser 2500 2500 2600 2300 
10-7 Merganser 3500 3500 7800 7700 
10-7 M~rganser 1100 1100 2300 2400 
10-7 Mallard. 
10-7 Canadian Goose - . 
10-7 Asian Goose 
10-8 Mallard 150 150 170 140 
10-8·· Mallard 120 110 110 94 
10-8 Mallard 
10-8 Coot 
10-15 Merganser 1300 1100 1100 1000 

P.esults less than reporting limit are indicated by a (-) • 
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APPENDIX A 
TABLE 12 (Continued) 

CONCENTP.ATIONS OF BETA EMITTEF.S IN WATERFOWL HEADS 
AND HUSCLES SAMPLED WITHIN THE HANFORD P.ESERVATION - 1963 

J. 

Units of' pc/g 

Muscle Head 
Date Suecie Beta p32 Beta p32 -
Reporting Limits 50 50 50 50 

UEEer River (continued) 

10-15 Merganser 1100 980 1100 1000 
10-15 Mallard 170 130 1300 1200 
10-15 Goose 130 120 320 290 
10-25 Lesser Goose 
10-25 Lesser Goose 
10-25 Merganser 330 320 280 280 
11-1 Coot 68 54 340 99 
11-1 Mallard 
ll-1 Mallard 380 370 340 320 
11-1 Mallard 2800 2800 1900 2000 
11-1 Mallard 75 69 
11-7 Golden Eye 130 140 l.10 130 
11-7 Golden Eye 250 220 200 240 
11-7 Golden Eye 620 600 620 700 
11-12 Merganser 950 900 1000 1000 
ll-26 Golden Eye 2400 2000 3100 3100 
11-26 <";olden Eye 2000 1900 2500 2700 
11-26 Golden Eye 1400 1400 2000 1900 
11-26 Golden Eye 3000 3200 4000 4400 
11-26 Golden Eye 3000 3200 3200 3100 
11-26 Golden Eye 4100 4200 5700 5800 
11-26 Hal.lard 120 110 160 110 
11-26 Mallard 
11-26 Merganser 96 78 69 67 
ll-26 Coot 200 200 170 120 
12-3 Goose 
12-3 Goose 
12-3 Goose 58 
12-3 Mallard· 150 
12-3 Mallard 1500 1400 1100 1000 
12-3 Golden Eye 300 250 330 310 
12-3 Golden Eye 250 220 360 380 
12-19 Coot 
12-20 Golden Eye 1000 1100 1200 1300 

Results less than reporting limit are indicated by a (-) • 
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APPE!lDIX A 
T_1H~LE 12 ( r.<"'ntinued) 

CONCEUTRATIONS. OF BET.A EMITl'ERS IN WATEPFOWL HEADS 
AND MUSCLES Sft.!·PLED WITHirl THE HArTFOPD RESE?VATrnN - 1963 

Specie 

Reportin~ Limits 

Unner River (continued) 

12-23 
12-23 

Lower River 

9-27 
9-27 
9-27 
9-27 
9-27 
9-27 
9-27 
9-27 
9-27 
9-27 
9-27 
9-27 
9-27 
9-27 
9-27 
9-27 
9-27 
9-27 
9-30 
9-30 
9-30 
10-1 
10-1 
10-1 
10-1 
10-1:· 
10-l 
10-21 

Goose 
Merganser 

Mallard 
Mallard. 
t~allard 

Merganser 
Merganser 
Merganser 
Merganser 
Coot 
Coot 
Coot 
Coot 
Shoveler 
Scaup 
Scaup 
Scaup. 
Sc a up 
Ruddy Duck 
Pacific Loon 
Merganser 
Mallard 
Mallard 
Mallard 
Blue Teal 
Coot 
Coot 
Coot 
Coot 
Coot 

Units of nc/g 

Beta -
50 

120 

64 
61 

300 
720 
400 
840 

1700 
78 
98 

130 

1500 
1800 

53 
53 
79 

210 
54 
50 
79 

160 
200 

~fuscle 
p32 

50 

120 

290 
64·o 
280 
850 

1300 

83 

69 

1500 
1400 

150 

Beta 

50 

110 

200 
620 

2200 
590 

2000 
120 
130 

200 
73 

1700 
1200 

76 

260 
6700 

66 
62 
78 

200 
110 

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

Head 

50 

110 

140 

180 
590 

2300 
600 

2000 
71 
71 

62 
73 

1800 
1100 

57 

85 

110 
120 

------·--+- .. -- --"J... 
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APPENDIX A 
TABLE 12 (Continued) 

CONCENTRATIONS OF BETA EMITTEP.S IN WATERFOWL HEADS 
AND MUSCLES SAMPLED WITHIN THE HAIJFORD F.ESERVATION - 1963 

Units of pc/g 

Muscle Head 
Date Snecie Beta p32 Beta p32 -
Reporting Limits 50 50 50 50 

Lower River (continued) 

10-21 Coot 
10-21 Coot 
10-21 Coot 
10-21 Coot 
10-21 Mallard 360 360 250 260 -

10-21 Mallard 65 61 54 
10-21 Mallard 
11-4 Coot 61 52 92 72 
11-4 Coot 

,,.-
81 66 73 62 

11-4 Coot 52 52 
11-4 Coot 80 50 
11-4 Coot 58 
11-4 Coot 52 91 64 
11-4 Merganser 400 400 38o 410 
11-4 Merganser 480 450 900 960 
11-4 Merganser 1300 1200 1300 1400 
ll-4 Mallard 60 51 
11-4 Mallard 
11-4 Mallard 60 52 
11-4 Mallard 
11-4 Lesser Goose 
11-11 Mallard 
ll-11 Mallard 70 75 64 
ll-11 Mallard 
11-ll Mall.ard 
11-11 Mallard 99 100 99 100 
ll-11 Mallard - . 
11-11 Mallard 
11-11 Mallard 95 110 77 74 
ll-11 Mallard 150 170 510 130 
11-11 Lesser Goose 
ll-11 Ruddy Duck 2100 1900 1400 1600 
11-11 Sea up 90 97 110 110 
11-13 Mallard 

Results less than reporting limit are indicated by a (-). 
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APP::::r:orx A 
TaBLE 12 (Continued) 

ccmc::s:I'l'?.ATIO:is Q'!:' BETA E~~ITTEPS r:r 'dATEPFOWL HEftDS 
A!ID nUSCLLS SJ\11PLED ~n·rurn THE HJ..II~OPD ~ESEPVATH1N - 1963 

Units of pc/tr, 

'.1uscle !!ea.d 
Date Soecie Beta. p32 Beta. pJ2 

R.eporting Limits 50 50 50 50 

Lower River (continued) 

12-27 Ruddy Duck 270 280. 290 400 
12-27 Ruddy Duck 220 210 180 170 
12-27 Ga.dwall 1300 1300 920 870 
12-27 Golden Eye 510 410 620 650 
12-27 Coot 240 200 390 340 
12-27 Coot 1200 990 1100 1200 
12-27 Coot 490 530 350 330 

Ringold 

11-13 Mallard 
11-13 Malls.rd 
11-13 Mal.lard 
11-13 Mallard 330 380 260 250 
11-13 Mal.lard 250 270 
11-13 Mallard 70 69 
11-13 Mal al rd 
11-13 Mallard 
11-13 Mallard 
ll-13 Lesser Goose 
ll-13 Coot 
12-9 Mallard 
12-9 Mallard 51 
12-9 Mallard 150 120 230 130 
12-9 Mallard 62 
12-9 Mallard 
12-9 Mallard 250 270 180 lgo. 
12-9 Mallard 
12-9 Cackler 

~1clia:J: 

11-19 Teal 150 150 18o 210 
11-19 Widgeon 

Results less than reporting limit a.re indicated by a (-). 
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VIII. APPENDIX B 

ATMOSPHERIC AND BEEF THYROID 

SAMPLE RESULTS 
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APPENDIX B 
TABLE 1 

AVERAr.E BETA ACTIVITY ON FILTERS 
FROM PACIFIC NORTHWEST STATIONS - 1963 

Units of pc/m3 of Filtered Air 

Week 
Ending Benton City, Pasco, Kennewick , Byers Richland, Walla Walla, Yakima, 

Date Washinp;ton Washineiton Washin~ton Landin~ Washin11,ton Washinston Washington 

1-4 7.8 8.1 5.6 11. 9 7.4 8.2 3.2 
1-11 3.6 3.2 2.3 3.6 6.1 6.6 6.2 
1-18 10. 11. 6.9 3.7 5.7 4.7 5.4 
1-25 12. 12. 10. 11. 15 15 8.7 
2-1 14. 18. 12. 10. 14 13 8.7 
2-8 7.5 8.8 1.6 1,. 5 6 .1. 1.2 
2-15 6.3 6.1 5.4 4.1 7.4 6.9 
2-22 4.7 5.8 4.6 1.3 2.6 4.o 2.2 
3-2 3.2 3.8 2.8 2.5 3.3 4.o 2.2 I 

3-8 3.4 3.8 2.7 4.o 5.4 4.2 2.2 ...... 
...... 

3-15 1.2 7.5 6.3 6.4 6.9 6.1 5.9 -l 
I 

3-22 4.8 4.9 4.5 2.9 4.2 5.8 5.5 
3-31 6.1 5.1 6.1 5.6 5.4 1.0 3.7 
4-7 3.0 4.4 4.7 4.7 5.9 5.0 4.9 
4-14 2.1 3.9 4.6 3.4 5.4 6.7 4.9 
4-20 2.1 6.1 1.3 5.7 5.3 6.9 1.5 
4-26 o.8 1.3 3.0 6.4 1.1 7.5 5.5 
5-3 4.7 5.2 8.2 8.2 7.3 9.2 6.o 
5-10 2.1 5.0 5.3 6.1 1.6 6.6 
5-17 3.8 1.2 7.1 6.o 8.6 1.9 
5-24 5.8 9.1 iii 12 14 17 14 
5-31 5.4 12 16 13 12 9.3 12 
6-7 3.2 8.o 5.6 1, .2 4.9 9.3 4.2 
6-14 1.7 5.5 4.6 4.o 4.4 6.7 6.4 ::i:: 
6-21 4.1 9.3 8.4 10 9.1 11 6.4 ~ 
6-28 3,0 1.0 3.5 3.1 3.8 4.3 4.o I 

4.6 6.7 1.3 11.0 OJ 

7-5 3.7 5.0 5.3 0 

6.9 
I 

5.5 4.9 4.o CD 
7-12 5.5 3.5 5.7 CD ...... 

No entry indicates no analysis made. 



Jl.PPENDIX B 
TftBLE 1 (Continued) 

AVET?AGE BETA ACTIVITY ON Ji'ILTE'RS 
FPOt~ P.Jl.CIPIC NORTHWEST STATIONS - 1963 

Units of pc/m3 of Piltered Jlir 

Week 
Ending Ben ton City , Pasco, Kennevi ck , Byers Richland, Walle. Walla, Yakima, 

Date Wa.CJhtngton Washington Wa.shin,,,;ton Lend_i!l_g_ Washington Washinp;ton Wn.shin~ton 

7-19 1.3 2.9 3.5 3.7 4. 3 5.3 4 .o 
7-26 3.5 4.6 6.1 6.1 6.1 6.o 5.6 
8-2 5.4 5.9 6.5 6.5 6.3 6.9 5.6 
8-9 4.8 4.9 6.1 5.3 7.4 1.2 6.8 
8-16 2.8 5.0 5.7 5.3 5.3 3.6 3.4 
8-23 2.2 5.1 4.o 3.9 3.9 4.4 3.4 
6-30 1.7 2.9 2.8 3.8 4.o 4.6 3.4 I .... 
9-6 2.4 4.1 4.o 3.8 3.7 4.o 3.3 .... 
9-13 2.1 4.6 4.8 2.3 3.5 2.1 2.4 co 

I 

9-20 1.0 2.4 2.0 2.3 1.8 l. 7 2.4 
9-27 0.9 2.4 2.0 0.5 2.3 3.0 2.6 
10-4 1.3 2~2 2.3 3.0 2.8 3.3 2.6 
10-11 1.1 1.5 2.8 2.1 2.3 2.1 1.3 
10-18 o.8 2.2 2.0 1.1 2.1 2.9 1.3 
10-25 0.9 1.3 1.8 1.1 1.3 1.4 1.3 
11-1 o.4 0.9 0.9 0.1 o.8 1.1 1.3 
11-8 0.1 o.B o.8 o.8 1.0 1.0 1.1 
11-15 o.8 1.0 0.9 1.6 1.2 1.4 0.1 
11-22 o.6 o.8 0.1 0.2 1.0 1.6 1.0 
11-29 0.1 0~9 1.0 o.4 0.3 o.6 0.5 
12-6 0.5 0.5 o.6 0.5 0.5 o.6 0.5 
12-13 o.4 O .Ii 0.5 0.9 0.5 0.1 0.5 ~ 
12-21 o.6 0.5 o.8 i.4 0.1 0.5 o.6 :a 
12-27 0.5 0.5 o.6 1.1 o.6 1.2 0.2 I 

co 
0 
r.o 
r.o .... 



.JIPPENnIX B 
TABLE 1 (Continued) 

A'TEPf\r.E BETA /IC'TIVITY nN FIT.TErs 
FROM PACif.'IC NORTHWEST STATinNs - 1963 

Units o~ pc/m 3 of Filtered /lir 

Week 
Endtnp;_ Seattle, Spokane, Boise, J,ewiston '~eacham, Klamath Falls, Great' Falls, 

Date - Washinrr.ton Washinl!ton Idaho 1dt1hn nre17on nrev.:on 1 ~ontana 

1-4 4.o 6.1 9.7 1.6 7.2 1.6 10 
1-11 14 4.o 10 7.3 8.6 10 8.5 
1-18 5.7 5.2 6.3 1, .2 2.8 4.3 8.6 
1-25 11 111 13 13 13 8.6 10 
2-1 12 13 11 7.9 8.6 10 
2-8 9.7 1.6 7.8 4.3 7.1 8.6 10 
2-15 14 7.3 19 16 14 10 12 
2-22 5.1 1.8 8.o 3 .11 11.9 3.0 6.1 
3-2 . 4.2 1.8 7 .11 4.o 5.6 6.5 5.2 I 

3-8 4.5 3.9 5.9 5.3 4.4 6.5 4.9 ..... ..... 
3-15 8.7 6.1 7 .J 6.o 5.5 8.2 7.7 CD 

I 
3-22 3.9 3.8 3.2 5.0 4.6 5.4 8.6 
3-31 4.4 4.5 9.2 6.3 7.4 5.4 10 
4-7 2.1 4.7 h.5 5.8 4.5 5.4 8.4 
4-14 2.1 5.1 15 8.5 7.1 5.8 5.8 
4-20 2.1 5.3 7.2 9.9 1.9 3.6 5.8 
4-26 2.6 1.0 8.5 7.5 7.7 15 5.6 
5-3 2.5 6.1 1.2 8.1 6.2 2.6 
5-10 2.6 5.9 1.0 1.6 ·5.5 3.9 8.o 
5-17 3.3 6.o 13 5.0 6.9 7.2 1.6 
5-24 5.3 13 13 15 18 10 12 
5-31 3.2 9.5 10 13 11 11 12 
6-7 1.1 4.5 10 5.0 4.4 5.2 5.6 
6-14 3.5 4.8 8.o 3.9 2.1 5.2 6.8 ~ 
6-21 4.2 6.5 11 10 10 7.5 5.1 ~ 
6-28 2.1 3.8 6.3 6.11 3.1 5.2 7.2 I 

00 

7-5 2.9. 6.3 6.4 B.o 6.3 7.7 0 
CD 

7-12 2.3 2.7 1.0 
'' • 0 I 5.1 6.3 4.1 CD ..... 

Ho entry indicates no analysis made. 



llPPENDIX B 
TABLE l (Continued) 

AVERAGE BETA ACTIVITY ON FILTEPS 
li'TIOH PACIFIC NOPTHWEST STATIONS - 1963 

Units of pc/m3 of Filtered Air 

Week 
Endinp, Seattle, Spokane, Boise, Lewiston, Meacham, Klamath l?a.lls, r.reat Falls, 

Date Wnshin~ton Rashinp,ton_ Idaho Idaho Ore~on nregon f·'ontann 

7-19 l.1 4.o 1.6 6.o 4.8 5.9 4.6 
7-26 3.0 5.2 10 7.6 6.9 8.6 6.5 
8-2 2.8 5.9 11 7.2 6.5 7.1 8.4 
8-9 2.3 3.5 5.8 1.a 1.0 5.8 5.9 
6-16 3.0 3.7 5.4 5.5 4.7 4.7 4.6 
8-23 1.9 2.1 5.5 4.7 3.2 4.4 3.7 
8-30 . 2.0 3.2 5.2 4.3 3.9 3.8 4.6 
9-6 1.8 2.4 2.8 4.6 3.7 2.7 2.6 
9-13 1.3 2.5 2.8 3.2 2.8 2.1 2.1 I 

9-20 0.9 1.3 2.9 2.1 1.1 2.1 1.5 ..... 
I.\:) 

9-27 1.8 2.3 2.1 3.1 2.1 2.8 0 

10-4 1.8 1.8 2.6 3.5 3.2 2.5 2.4 I 

10-U 1. 7 i.4 2.3 2.0 2.3 2.1 1.6 
10-18 1.3 o.8 3.1• 2.3 2.7 1.4 3.3 
10-25 0.1 o.8 2.2 1.1 1.5 1.4 o.a 
11-1 o.8 o.8 2.1 1.1 1.5 1.9 1.7 
11-8 o.B o.6 o.6 1.1 0.1 1.1 1.9 
11-15 0.9 o.8 o.8 o.a 0.5 0.3 0.9 
11-22 o.a 0.1 1.3 1.0 0.1 o.6 o.8 
11-29 0.5 o.8 1.3 0.5 o.5 1.2 1.1 
12-6 1.0 0.1 1.2 1.1 1.1 1.8 
12-13 0.9 1.7 1.3 o.6 0.1 1.0 
12-21 1.0 1.7 0.1 o.4 0.1 1.0 
12-27 0.9 0.9 0.9 1.1 . o. 7 1.1 1.4 til :;; 

I 
co 
0 
<D 
<D ..... 

No entry indicates no analysis mAde. 
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APPENDIX B 
TABLE 2 

CON::ENI'RATIONS OF ATMOSPHERIC Ii 3 l 

IN THE VICINITY OF HANFORD - 196~ 

Units o-£ pc/m3 

North Benton Byers 
Date Richland Richland Cit;z: Pasco Landing 

r' 

1-2 0.015 0.093 0.031 0.015 0.194 
1-8 0.015 0.093 0.050 0.015 0.053 
1-15 0.028 0.176 0.137 o.o81 o.o42 
1-22 0.034 0.112 0.169 0.016 o.o42 
1-29 0.035 0.357 o.o83 o.o83 0.071 
2-5 0.024 0.015 0.176 0.030 0.031 
2-12 0 0.011 0.081 0.017 0.024 
2-19 0.013 0.066 o.o48 0.024 0.010 
2-26 o.ou 0.015 0.074 0.013 0.015 
3-5 o.oo4 0.044 0.035 0.006 0.019 
3-12 0.012 0.107 0.026 0.025 0.059 
3-19 0.032 o.o42 0.058 0.022 0.018 
3-26 0.007 0.096 0.107 0.024 0.019 
4-2 0.005 0.005 0.031 0.001 0.009 
4-9 0.013 0.015 0 0.010 0.001 
4-16 0.010 0.007 0.015 0 0.018 
4-23 o.oo8 0.004 0.009 0.010 0.057 
4-30 0.010 0.019 0.005 0.007 0.004 
5-7 0.003 0 0.007 0.020 0.018 
5-14 o.oo4 0.013 0.001 0.008 o.ooB 
5-21 0.005 0 0.037 0.005 0.011 
5-28 0.014 0.005 0.016 0.020 0.015 
6-4 0.021 0.018 0.026 0.007 0 
6-11 0.015 0.003 0.011 0.009 0.064 
6-18 0.072 o.o4o 0.031 0.051 0.054 
6-25 0 o.ou o.oo4 o.004 0.021 
7-2 0.001 0.011 0.011 0.10 o.oo4 
7-9 0.016 0 o.oo4 0.010 0.015 
7-16 0 0.006 0.002 0.009 0.010 
7-23 0.001 0.003 0.005 0.005 0.011 
7-30 o.ooB 0.003 0.006 0.009 0.011 
8-6 0.002 o.oo4 0 0.006 0.229 
8-13 0.005 0 0.002 0.015 0.005 
8-20 0.006 0 0.017 0 0.018 
8-21· 0.015 0.018 0.018 0.005 0.005 
9-3 0.114 0.078 o.a56 0.026 0.120 
9-7 0.237 0.142 0.083 0.032 
9-10 0.025 0.099 0.006 0.019 0.017 
9-17 0.017 0.004 0.012 0 0.079 
9-24 0.025 0.001 0.025 0.001 0.029 
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APPENDIX B 
TABLE 2 {Continued) 

CONCENTRATICNS OF ATMOSPHERIC I 131 

IN THE VICINITY OF HANFORD .: 126~ 
Uni ts of pc/m3 

North :Benton Byers 
Date Riehl.and Richland Ci~ Pasco Landi~ 

10-l 0.018 0.001 0 0 0.009 
10-7 0.018 Discontinued 0 0 0.014 

Prosser 
Barricade 

10-14 0.023 0.016 0.017 0.007 0.014 
10-21 0.015 0.016 o.004 0.013 0.007 
10-28 0.024 0.038 o.ou 0.020 0.022 
ll-4 0.001 o.oo4 0 0 o.o65 
11-11 0.012 0.003 0.021 0.024 0.010 
ll-18 o.oo4 o.o43 o.oo8 0.006 0.011 
ll-25 o.ooa 0.008 0.003 0 0.007 
12-2 o.004 0.017 c.ooa 0.015 0.005 
12-9 0.001 0.015 o.004 0.008 0.016 
12-16 c.o45 0.054 o.o41 0.029 o.o45 
12-23 0.009 0.030 0.024 0.009 0.020 
12-30 0.002 0.013 0.014 0 0.016 

... 



... 
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APPENDIX B 
TABLE 3 

QUPJlTITY OF' I 13 1 RELEASED 
~OM THE SEPAPATIONS APEflS - 1963 

Averap;e 
~fonth curies/day 

.ranuRry 0.11 

February 0.073 

~~arch 0.10 

Anril 0.11 

May 0.14 

June 0.54 

.Tuly 0.18 

August 0.10 

September 2.4 

October 0.21 

Nover.iber 0.18 

December 0.36 

HW-80991 

--- ---------
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API£NDIX 13 
TABLE 4 

I131 IN BE!EF THYROIDS FRCM 

.fI~oA· -U099 l 

_ CA'I'l'LE SLAUGHTERED AT SEVERAL LOCATIONS - 1963 
Units {Jf pc/g 

Date Thyroid I131 
Sampled Wt (g) Concentration Grazing Area 

Pasco, Washington 

5-27 29 10 Kennewick 
5-27 44 8.4 Kennewick 
7-27 35 31 Mesa 

Moses Lakez Washi~ton 

1-2 40 3.4 Warden 
1-2 57 < 1.7 Moses Lake 
1-2 46 26 Moses Lake 
1-2 48 200 Moses Lake 
1-2 53 100 Moses Lake 
1-26 33 69 Wilson Creek 
1-26 34 15 Othello 
1-26 42 < 2.1 Moses Lake 
1-26 23 18 Coul.ee City 
l-26 48 < L9 Quincy 
2-9 38 < 2.5 Quincy 
2-9. 33 3.1 Moses Lake 
2-9 50 < L9 Moses Lake 
2-9 46 2.3 Moses Lake 
2-9 55 < 1.7 Moses Lake 
2-23 41 ll Warden 
2-23 27 6.8 Warden 
2-23 31 ll Warden 
2-23 27 ll Warden 
2-23 26 ll Warden 
3-9 42 3.3 Lind 
3-9 33 < 2.9 Othello 
3-9 ¢1 ll Lind 
3-9 38 < 2.5 Odessa 
3-9 46 < 2.1 Warden 
3-23 53 2.5 Douglas 
3-23 42 2.8 Coulee City 
3-23 32 3.9 Moses Lake 
3-23 55 < 1.5 Quincy 
3-23 29 < 2.9 Quincy 
4-6 36 12 Warden 
4-6 41 6.1 Ward.en 
4-6 61 < 1.6 Ephrata 
4-6 49 < 2.0 Moses Lake . 
4-6 44 < 2.2 Ephrata 
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APPENDIX B 
TABLE 4 (Continued) 

I 131 IN BEEF THYROIDS FROM 
CATTLE SLAOORTERED AT SEVERAL LCCATIONS - 1963 

Units of pc/g 

Date Thyroid I131 

Sampled Wt ~5) Concentration Grazi!!5 Area. 

Moses Lakez Washi~ton (Continued) 

4-20 33 6.1 Moses Lake Block 41 
4-20 47 < 1.9 Moses Lake Block 89 
4-20 47 4.o Moses Lake Block 40 
4-20 27 < 3.3 Moses Lake Block 41 
4-20 34 3.5 Wilbur 
5-4 44 14 Ritzville 
5-4 64 4.6 Moses Lake 
5-4 38 < 2.6 Ritzville 
5-4 40 < 2.4 Moses Lake 
5-4 55 9.9 Moses Lake 
5-18 45 7.9 Ephrata 
5-18 32 8.6 Quincy 
5-18 48 7.0 Moses Lake 
5-18 37 32 Ritzville 
5-18 23 ll Quincy 
6-1 20 < 4.5 Wilbur 
6-1 19 < 4.8 Moses Lake 
6-1 21 < 4.3 Moses Lake 
6-1 50 4.2 Lind 
6-1 25 < 3.6 Moses Lake 
6-15 54 4.5 Moses Lake (grass) 
6-15 54 < 1.7 Quincy 
6-15 63 < 1.4 Hartline (grass) 
6-15 53 4.1 Othello 
6-15 49 < 1.8 Othello 
6-29 17 < 5.1 Mattawa (grass) 
6-29 12 < 7.3 Moses Lake {grass) 
6-29 18 16 Quincy 
6-29 16 < 5.5 Othello 
6-29 23 14 Moses Lake {gra:f:n) 
7-13 45 2.8 Othello 
7-13 35 3.1 Othello 
7-13 45 4.2 Coulee City 
7-13 59 2.9 Lamona 
7-13 47 5.2 LaCrosse 
7-27 6o 5.1 Moses Lake 
7-27 39 4.0 Moses Lake 
7-27 29 5-3 Grand Coulee 
7-27 61 2.1 Quincy 
8-10 48 < 1.9 Moses Lake 
8-10 48 2.5 Moses Lake 
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APH:NDIX B 
TABLE 4 (Continued) 

I 131 IN BEEF THYROIDS FRCM 
- CATTLE SLAOOHTERED AT SEVERAL L~ATIONS - 196~ 

Units of pc/g 

Date Thyroid It3t 

Sam;E?led Wt ~5~ Concentration Grazi~ Area 

Moses Lakez Washi~ton (Continued) 

8-10 34 < 2.7 Wilson Creek 
8-10 40 < 2.3 Moses Lake 
8-10 33 < 2.7 Moses Lake 
8-24 42 < 2.1 Moses Lake 
8-24 55 2.2 Entiat 
8-24 43 < 2.1 Ellensburg 
8-24 41 < 2.2 Mesa 
8-24 47 3.6 Connell 
9-7 67 25 Ephrata 
9-7 93 25 Moses Lake 
9-7 43 3.6 Moses Lake 
9-7 48 7.4 Mesa 
9-7 48 13 Almira 
9-21 45 8.8 othello 
9-21 35 < 2.6 Warden 
9-21 52 6.5 Elmer City 
9-21 49 5.2 Pasco 
9-21 74 18 Wauconda 
10-5 43 < 2.2 (Not given) 
10-5 49 8.8 " " 
10-5 55 < 1.8 " " 
10-5 34 4.1 " " 
10-5 49 4.5 " " 
10-19 49 < 2.8 Wenatchee 
10-19 43 < 3.2 Cunningham 
10-19 50 < 2.8 Connell 
10-19 52 < 2.7 Warden 
10-19 69 3.5 Moses Lake 
11-2 54 < 1.7 othello 
11-2 73 3.3 othello 
ll-2 62 5.1 Moses Lake 
11-2 45 6.3 Stratford. 
l.i-2 47 3.9 Electric City 
11.:.i6 70 < 1.8 Connell 
11-16 40 < 3.2 Moses Lake 
11-16 51 < 2.5 Moses Lake 
ll-16 92 < 1.4 Moses Lake 
ll-16 45 < 2.7 Moses Lake 
ll-30 37 8.6 Odessa 
ll-30 42 3.1 Connell 
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APPENDIX B 
TABLE 4 (Continued) 

Il31 IN .BEEF THYROIDS FRCM 
. CATTLE SLAUGHTERED AT SEVERAL LCCATIONS - 1963 

Units of pc/g 

Date Thyroid I131 
Sa.moled Wt {S~ Concentration Gra.ziE§!i Area. 

Moses Lakez Washington (Continued) 

ll-30 83 < 1.5 Moses Lake 
ll-30 3J- 8.1 Ritzville 
11-30 37 4.2 Warden 
12-14 67 5.0 Palisades 
12-14 57 < 2.6 Alm::-o. 
12-14 56 16 Othello 
12-14 52 < 2.8 Warden 
12-14 60 < 2.4 Warden 
12-28 41 5.2 Moses Lake 
12-28 60 < 2.5 Ellensburg 
12-28 55 < 2.7 Connell 
12-28 28 < 5.2 Moses Lake 
12-28 39 < 2.9 Mesa 

Wenatchee, Washington 

l-2 37 250 S.E. Chelan 
1-2 47 630 S.E. Chelan 
1-2 46 25 Grant Co. 
1-2 66 6.1 W. Douglas Co. 
1-2 39 46 S. Grant Co. 
1-15 36 9.3 S.E. Chelan Co. 
1-15 33 8.5 S.E. Chelan Co. 
1-15 57 2.0 W. Douglas Co. 
1-15 36 24o W. Lincoln Co. 
1-15 49 180 W. Lincoln Co. 
1-30 39 2.3 S.E. Chelan Co. 
l-30· 35 < 2.6 S.E. Chelan Co. 
1-30 35 3.0 S.E. Chelan Co. 
1-30 50 4.2 S.E. Chelan Co. 
l-30 21 4.4 S.E. Chelan Co. 
2-13 47 48 S.E. Chelan Co. 
2-13 39 2.6 S. Central.Chelan Co. 
2-t3 ~ < 2.6 s. Central Chelan Co. 
2-13 71 1.6 S.E. Grant Co. 
2-13 53 2.1 S.E. Grant Co. 
2-26 38 < 2.7 N. Grant Co. 
2-26 33 < 3.1 W. Douglas 
2-26 84 4.8 W. Douglas 
2-26 33 7.0 Grant Co. 
2-26 43 6.4 w. Grant Co. 

- -····-i-----. 
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API£NDIX B 
TABLE 4 (Continued) 

I131 IN BEEF THYROIDS FRCM 

HW-80991 

_ CA':r.rLE SLAUGHTERED AT SEVERAL LOCATIONS - 196~ 

Units of pc/g 

Date Thyroid I131 
Sampled Wt ~S) Concentration Grazi~ Area 

Wenatcheez Washi~ton (Continued) 

3-12 20 < 4.7 S.E. Chelan Co. 
3-13 30 < 3.1 s. w. Douglas Co. 
3-12 41 < 2.3 s.w. Douglas Co. 
3-12 64 3.1 S.E. Chelan Co. 
3-l2 38 < 2.5 N.W. Grant Co. 
3-25 28 3.9 W. Douglas Co. 
3-25 39 2.5 W. Douglas Co. 
3-25 32 < 2. 7 W. Douglas Co. 
3-25 26 5.5 S.E. Chelan Co. 
3-25 32 9.3 N.C. Douglas Co. 
4-ll 99 < 0.9 E. Chelan Co. 
4-ll 49 < 1.8 N. Grant Co. 
4-ll 40 < 2.2 N. Grant Co. 
4-ll 57 < 1.6 N. c. Douglas Co. 
4-11 67 < 1.3 N. c. Douglas Co. 
10-29 26 5.3 Douglas Co. 
10-29 61 2.3 S •. Chelan Co. 
10-29 44 < 2.6 W. Douglas Co. 
10-29 42 7.4 S.E. Chelan Co. 
10-29 61 2.3 S.W. Douglas Co. 
11-12 25 < 4.2 S.E. Chelan Co. 

· ll-12 31 < 3.4 S.E. Chelan Co. 
11-13 55 < 1.8 S.E. Chelan Co. 
ll-13 67 < 1.5 S.E. Chelan Co. 
ll-13 82 < l.2 S. Chelan Co. 
ll-27 57 < 2.5 S.E. Chelan Co. 
ll-27 59 < 2.4 W. Douglas Co. 
ll-27 54 < 2.6 W. Do~las Co. 
ll-27 32 < 4.4 S.E. Chelan Co. 
ll-27 39 < 3.6 S.E. Chelan Co. 
12-ll 41 < 2.5 S.E. Chelan 
12-11 41 < 2.5 S.E. Chelan 
12-ll 53 < 2.0 S. E. Chelan 
i2..:JJ.. 47 < 2.2 S. E. Chelan 
12-ll 4;; < 2.4 S. E. Chelan 
12-23 29 < 4.2 S.W. Grant Co. 
12-23 39 < 3.1 E. Chelan Co. 
12-23 37 < 3. 3 S.E. Chelan Co. 
12-23 34 < 3.6 S.E. Chelan Co. 
12-23 44 < 2.8 S.E. Chelan Co. 



-129- HW-80991 

AP!ENDIX B 
T..;BLE 4 (Continued) 

I 131 IN BEEF THYROIDS FROM 
CATTLE SLAUGHTERED AT SEVERAL LCCATIONS - 1963 

Units of pc/g 

Date Thyroid I131 

S&lpled Wt (g) Concentration Grazing Area 

Walla Walla z Washington 

2-20 45 16 Wal.la Walla State Pen 
12-6 20 < 6.3 " " " 
12-6 25 < 5.0 Lowden 
12-6 37 < 3.4 Lowden 
12-6 28 < 4.5 Dayton 
12-6 37 < 3.4 Lowden 
12-17 26 < 4.3 Prospect Heights 

Walla Walla 
12-17 71 < 1.6 College Place 

Walla Walla 
12-17 4o < 2.8 fl " 
12-17 55 < 2.1 Prospect Heights 

Walla Walla 
12-17 33 < 3.4 College Pl.ace 

Walla Walla 
12-31 50 2.5 Lowden 
12-31 51 < 2.2 Burbank 

ToEEenishz Washi..~ton 

1-4 26 55 Wapato 
1-4 37 3.6 Moxee 
1-4 29 41 Wapato 
1-4 15 120 White Swan 
1-4 16 210 White Swan 
1-18 28 5.9 Wapato 
1-18 38 23 Wapato 
1-18 37 27 Wapato 
1-18 40 13 White Swan 
2-15 60 < 1.6 Parker 
2-15 42 < 2.3 Wapato 
2-15 52 3.7 Toppenish 
2-15 61 6.5 Toppenish 
2-15 43 5.6 Yakima 
3-1 27 < 3.5 Zillah 
3-1 38 < 2.5 Naches 
3-1 49 < 1.9 Toppenish 
3-1 30 < 3.2 Wapato 
3-1 47 < 2.0 Wapato 
3-15 23 < 3.6 Selah 
3-15 34 3.8 White Swan 
3-15 63 < 1.3 Wapato 
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APH:NDIX :B 
TABLE 4 (Continued} 

I 131 IN BEEF THYROIDS FROM 
CATTLE SLAUGHTERED AT SEVERAL LOCATIONS - 196~ 

Units of pc/g 

Date Thyroid I13l 

Sampled Wt {5l Concentration Grazi~ Area 
.... 

Toppenish, Washi~ton (Continued) 

3-15 63 < 1.3 Wapato (Supp. Feed) 
3-15 37 13 White Swan 
4-5 32 < 3.3 White Swan 
4-5 63 < 1.7 White Swan 
4-5 34 < 3.1 White Swan 
4-5 44 < 2.4 White Swan 
4-26 60 < 1.5 Zillah 
4-26 91 < 9.7 Yakima 
4-26 50 < 1.8 Wapato 
4-26 69 < 1.3 Wapato 
4-26 49 < 1.8 Yakima 
5-24 38 < 2.4 Moxee 
5-24 44 < 2.1 Zillah 
5-24 49 < 1.9 Wapato 
5-24 54 < 1. 7 Yakima 
6-7 56 < 1.7 Wapato (Suppl. Feed) 
6-7 55 < 1.8 Selah 
6-7 35 < 2.8 Yakima (Suppl. Feed) 
6-7 58 < 1.7 Selah 
6-7 160 < 0.58 Yakima 
6-21 36 < 2.8 Wapato 
6-21 32 < 3.1 White Swan 
6-21 50 < 2.0 Yakima 
6-21 39 < 2.4 Toppenish 
6~21 28 < 3.3 Sat us 
6-28 74 < 1.2 Wapato 
6-28 56 2.0 Wal:lkiacus 
6-28 44 < 2.0 White Swan (Suppl. Feed) 
6-28 44 3.0 Wahkiacus 
6-28 35 2.9 Wahkiacus 
7-12 41 < 2.1 Wapato 
7-12 65 2.1 Toppenish 
7-12 53 1.8 Wapato 
7-12 58 2.1 Toppenish 
1-26 53 1.9 Wiley City 
7-26 46 < 1.9 Wapato 
7-26 45 < 2.0 Toppenish 
8-2 70 1.6 Zillah 
8-2 37 3.8 Satus 
8-2 22 4.3 Satus 
8-2 30 3.3 Se.tus 
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APPENDIX B 
TABLE 4 (Contin~d) 

I131 IN BEEF TH'iROIDS FROM 
. CATTLE SLAUGHTERED AT SEVERAL LOCATIONS - 1963 

Units of pc/g 

Date Thyroid I131 
Sa.mp led Wt {5} Concentration Grazi~ Area 

TOJ?;Eenishz Washington (Continued) 

8-23 36 < 2. 7 Toppenish 
8-23 37 < 2.6 Toppenish 
8-23 41 < 2.4 Moxee 
8-23 74 < 1.3 Yakima 
8-23 30 < 3.2 White Swan 
9-13 60 47 Wapato 
9-13 37 2.5 Wapato 
9-13 61 63 Outlook, Wash. 
9-13 33 14 Wapato 
9-13 45 47 Brownstone, Wash. 
9-27 59 32 Toppenish 
9-27 65 < 1.4 Toppenish 
9-27 56 21 Moxee 
9-27 58 28 Yakima 
9-27 35 17 Selah 
10-ll 60 < l.6 Toppenish 
10-ll 62 4.2 Yakima 
10-ll 38 4.5 Yakima· 
10-ll 39 5.4 YaJdma 
10-ll 30 4.2 Union Gap 
10-26 40 12 Toppenish 
10-26 32 16 Toppenish 
10-26 38 14 Toppenish 
10-26 40 7.9 . Wapato 
10-26 27 7.8 Wapato 
ll-1 63 < 2.1 Yakima 
ll-1 43 < 3.1 Yakima 
ll-1 66 2.9 Yaki?:la 
ll-1 56 3.1 YaJ.d.ma. 
11-1 61 4.2 Moxee 
ll-12 37 < 2.5 Toppenish 
ll-12 65 < 1.5 Yakima 
ll-12 38 < 2.6 Wapato 
u.:.12 37 < 2.6 Wapato 
ll-12 68 2.4 Union Gap 
12-10 43 < 2.6 Yakima 
12-10 47 < 2.4 Yakima 
12-10 35 < 3.2 Yakima 
12-10 49 < 2.3 Naches 
12-10 84 < 1.3 Yakima 
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AP'?ENDIX C 
7..4.BLE l 

CONCENTP..llTIONS 0F ?ftDIONUCLIDES rn ~"ILK - 1963 

Uni ts n~ !)ell 

Date 1 131 Ki+O zn6S Cs 137 p32 sr90 

"enortinv, 
Lit'!its 3 300 80 30 100 2 

0 iver.view Irri~atinn District 

1-2 4 1400 260 44 3.5 
1-8 1500 220 30 
1-16 1400 150 56 
1-22 3 1600 210 66 
1-30 7 1300 190 32 
2-5 4 1500 220 48 
2-13 1500 210 45 
2-19 5 1500 130 57 
2-27 1500 210 55 
3-5 1300 190 53 2.2 
3-13 . 1700 180 79 
3-19 1500 140 52 
3-27 4 1400 180 53 
4-2 1500 260 41 4.7 
4-10 1200 170 58 
4-16 1300 150 32 
4-24 1300 180 
4-30 
5-7 1600 120 45 4.7 
5-15 6 1600 570 130 
5-22 1100 520 75 
5-28 1400 530 98 
6-5 3 1400 620 140 1300 15 
6-11 6 1300 680 160 
6-19 9 1200 710 120 
6-25 5 1200 750 84 
7-1 6 1500 760 100 
7-9 4 1400 650 llO 1200 < 6.o. 
7-15 3 1200 840 130 
7-23 4 1800 900 180 
7-31 

,.. 
1100 880 96 0 

8-6 1300 850 70 1100 11 
8-14 1200 800 120 
8-20 1600 670 110 

Results less than reportin~ level are indicated by a(-). 
No entry indicates no analysis made. 

------./.-
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APPENDIX C 
TABLE 1 (Continued) 

CONCEN~ATIONS OF P.ADIONUCLIDES IN MILK - 1963 

Units of" pc/l 

Date r131 Kl+O zn6S csl37 p32 sr9o - -
Reporting 
Limits 3 300 80 30 100 2 

P.iverviev Irri~ation District (continued) 

8-28 3 1600 860 150 < 3.8 
9-5 4o 1300 720 llO 1200 < 8.1 
9-11 37 1600 740 71 
9-19 12 1300 700 82 
9-25 7 1700 760 110 
10-1 5 1300 820 130 1800 9.2 -

10-9 10 1600 730 75 
10-15 11 1700 920 110 
10-23 7 1600 1200 68 
10-29 6 1400 1500 70 
11-6 1400 870 53 2500 4.6 
ll-12 3 1600 1000 66 
ll-20 1600 440 53 
ll-26 1700 350 70 
12-4 4 1700 320 98 2.0 
12-10 - 1300 210 98 
12-18 4 1600 240 120 
12-26 1600 230 130 

Rin~old 

6-11 14 590 1100 46 
6-19 9 890 600 35 
6-25 11 1200 560 
7-3 7 1000 660 47 
7-9 4 1200 830 110 
7-15 4 1400 690 140 
7-23 6 1900 720 130 
7-31 14 1500 820 57 
8-6 . < 6 1700 1000 37 
8-14 1300 1100 57 
8-20 < 6 1900 1100 79 
8-2a 6 1800 700 140 
9-4 16 1600 790 85 1600 21 
9-5 30 1700 550 97 

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

CONCENTRATIONS OF ~ADIONUCLIDES IN MILK - 1963 

Units of pc/l 

Date :rl31 K40 Zn65 Cs 137 p32 srso - - -
Reporting 
Limits 3 300 80 30 100 2 

Rin'7:old (continued) 

9-6 36 1500 640 160 
9-7 33 1300 420 88 
9-8 28 1500' 600 46 
9-9 89 1400 470 86 
9-10 23 1200 300 B7 
9-11 15 1700 610 41 
9-12 12 2000 640 69 
9-13 8 !BOO 740 79 
9-16 6 1600 890 77 
9-17 32 1800 Boo 100 
9-lB 8 18oO B90 87 
9-19 12 1300 710 Bo 
9-20 31 1700 1100 110 
9-23 11 2000 970 B5 
9-24 14 2000 1200 110 
9-25 9 2000 1300 110 
9-26 14 1600 1100 70 
9-27 11 6600 B10 
9-30 5 1600 630 64 
10-1 4 1600 670 80 
10-9 7 2000 1200 110 
10-15 4 1900 1100 130 
10-23 10 1600 l.200 160 
10-29 4 1500 1100 160 
ll-6 1500 1100 150 
11-12 9 1600 1300 220 
ll-20 14 2000 1200 240 

Pasco 

4-30 4 
5-1 4 6Bo 91 
5-2 6 910 77 
5-3 3 1100 B9 

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

CONCENTP.ATIONS OF RADIONUCLIDES IN MILK - 1963 

Units of pc/l 

Date Iu1 K40 zn6S csl37 p32 sr9o -
Reporting 
Limits 3 300 80 30 100 2 

Pasco (continued) 

5-6 6 740 81 
5-7 900 110 20 
5-8 750 130 
5-9 1200 170 
5-10 5 1400 150 
5-13 1500 130 
5-14 1400 150 
5-15 1500 140 
5-16 3 1200 130 
5-17 1600 130 
5-20 4 1200 100 
5-21 1400 97 
5-22 1300 90 
5-23 1300 57 
5-24 1400 95 
5-27 1800 57 
5-28 1200 50 
5-29 1600 55 
5-31 3 1300 51 
6-3 1500 130 56 
6-4 5 1300 170 59 6.9 
6-5 9 1600 18o 55 
6-6 8 1300 110 
6-7 4 1300 130 51 
6-10 1400 97 
6-11 4 1300 120 60 
6-12 7 1200 150 79 
6-13 8 18oO 180 50 
6-14 11 1500 87 
6-17 6 1500 93 66 
6-18 6 1400 160 49 
6-19 6 1300 250 67 
6-.20 6 1300 320 64 
6-21 7 1200 260 56 

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

CONCENTRATimrs OF P.ADIONUCLIDES IN MILK - 1963 

Units of pc/l 

Date r131 K40 znss csl37 p32 sr9o - -
?eporting 
Limits 3 300 80 30 100 2 

Pasco (continued) 

6-24 4 1400 170 66 
6-25 5 1300 180 31 
6-26 4 1300 210 4o 
6-27 7 1400 280 50 
6-28 11 5600 210 53 
7-1 3 1500 320 42 
7-2 3 1400 330 63 
7-3 4 1600 230 68 
7-5 910 200 61 
7-9 1100 91 150 12 
7-10 1300 120 140 
7-12 1300 "86 96 
7-15 3 1400 160 84 
7-16 4 850 180 90 
7-17 3 1200 18o 97 
7-19 1100 180 66 
7-22 1300 110 75 
7-23 4 1600 90 80 
7-24 7 1400 110 67 
7-26 ll 18oO 210 120 
7-29 7 1600 130 100 
7-30 7 1700 200 130 
7-31 9 1400 140 59 
8-1 10 1200 160 50 4.8 
8-2 5 1300 100 45 
8-5 · 1aoo 210 4o 
8-6 1400 260 4o 
8-7 1400 180 32 
8-8 1100 220 45 
8-9 1300 . 160 
8-12 1400 120 49 
8-13 1300 140 55 
8-14 1100 160 4o 
8-15 1600 160 51 
8-16 1200 170 51 

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

ccmcENTP .ATIONS OF ~ADIONUCLIDES IN MILK - 1963 

Uni ts of pc/l 

Date I131 Kl+O zn65 csl37 p32 sr9o - -
l)eporting 
Limits 3 300 Bo 30 100 2 

Pasco (continued) 

8-19 1600 110 53 
B-20 1600 130 57 
8-21 1600 120 61 
8-22 1500 100 
8-23 1900 140 56 
8-26 1300 150 92 
8-27 1700 67 
8-28 5 1600 150 110 
8-29 1400 94 80 
8-30 1500 230 58 
9-3 1500 150 43 
9-4 19 1900 210 81 
9-5 23 1400 57 
9-6 17 1400 140 47 
9-7 14 1500 110 48 
9-8 17 1800 230 110 
9-9 37 1600 150 81 
9-10 21 1600 97 58 

I 9-11 14 1600 98 33 
9-12 14 1400 150 71 
9-13 20 1200 48 
9-14 8 1600 100 76 
9-16 4 1000 130 61 
9-17 5 1500 98 44 
9-18 5 1600 110 56 
9-19 7 1300 170 38 
9-20 6 1600 86 63 
9-23 3 1600 120 75 
9-24 4 1500 120 
9-25 5 1500 160 85 
9-26 8 1300 34 
9-27 6 1400 110 63 
9-30 5 1400 110 66 
10-1 5 1700 87 3.8 

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

CONCENTP.ATIONS OF' 'RADIONUCLIDES IN MILK - 1963 

Units of pc/l 

Date I131 K'+O zn6S Cs 137 p32 sr9o -
Reporting 
Limits 3 300 80 30 100 2 

Pasco (continued) 

10-2 4 1600 110 n 
10-3 5 1200 85 60 
10-4 4 1300 99 84 
10-7 7 1600 70 
10-8 3 1300 77 
10-9 6 1600 120 
10-10 5 1400 120 50 
10-11 4 1500 970 590 
10-14 5 18oO 130 110 
10-15 5 1900 170 79 
10-16 3 1500 94 72 
10-18 4 1500 100 56 
10-21 1500 200 110 
10-22 1400 250 78 
10-23 1200 130 69 
10-24 1600 160 68 
10-25 1300 150 82 
10-28 1600 200 Bo 
10-29 1400 150 88 
10-30 1800 190 76 
10-31 1600 220 98 
11-1 18oO 130 110 
11~4 1500 170 58 
11-5 980 150 94 
11-6 1400 160 81 < 4.1 
11-7 4 1300 150 54 
11-11 < 7 1500 140 72 
11-12 3 1600 130 73 
11-13 3 1500 160 76 
11-14 1400 170 54 
11-15 1700 190 120 
11-18 1500 200 110 
11-19 1200 170 79 
11-20 1200 190 90 

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

CON CENTRl\TI ONS OF P.ADIONUCLIDES IN MILK - 1963 

Units of pc/1 

Date 1 131 K40 zn65 csl37 p32 sr9o - -
Reporting 
Limits 3 300 80 30 100 2 

Pasco (continued) 

11-21 1500 170 100. 
11-22 3 1700 160 100 
11-26 1800 130 91 
11-27 1700 100 72 
12-2 1600 190 63 
12-3 1600 210 110 
12-4 8 1500 140 69 
12-5 1700 250 110 
12-6 1700 220 100 
12-9 1700 210 100 
12-10 1700 240 93 
12-11 1900 240 130 
12-12 1000 190 84 
12-13 1700 160 73 
12-16 3 lBoO 260 76 
12-17 1600 290 85 
12-18 3 1500 290 60 
12-19 3 1800 320 99 
12-20 1400 300 100 
12-23 5 1700 28o 93 
12-26 3 1700 210 74 
12-27 4 18oO 260 83 
12-30 3 1500 210 82 
12-31 

West Richland 

9-12 140 1600 130 
9-13 120 1700 120 
9-14 95 1400 100 
9-16 48 1600 130 
9-17 65 1400 100 
9-18 43 1900 130 
9-19 54 1600 110 

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



-141- HW-80991 

APPENDIX C 
TABLE l (Continued) 

CONCENTRATIONS OF F.ADIONUCLIDES Irf MILK - 1963 

Units of pc/l 

Date r131 K40 Zn65 Cs 137 p32 sr90 -
Reporting 
Limits 3 300 80 30 100 2 

West Richland (continued) 

9-20 52 1900 140 
9-23 39 1700 110 
9-24 31 1800 160 
9-25 33 
9-26 26 1200 45 
9-27 26 1900 110 
9-30 29 1800 llO 
10-1 31 1300 100 
10-2 1500 83 
10-3 22 1400 93 
10-4 17 1600 99 
10.;.7 19 1400 110 
10-8 18 1400 96 
10-9 18 1400 illO 81 
10-10 13 1500 110 
10-11 17 1600 110 
10-14 17 1500 98 
10-15 19 18oO 100 
10-16 17 1700 130 
10-17 17 2000 92 150 
10-18 16 1700 120 
10-21 17 1600 .140 
10-22 6 1700 130 
10-23 3 1300 150 
10-24 3 1900 160 
10-25 3 1700 130 
10-28 2000 140 
10-29 1800 150 
10-30 1600 140 
10-31 4 1500 150 
ll-1 < 4 1700 140 
11-4 1500 110 
11-5 < 4 940 120 
11-6 4 1400 120 
11-7 < 16 1300 140 

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

' ----------



Date -
Reporting 
Limits 

West Richland 

11-8 
11-11 
11-12 
11-13 
11-14 
11-15 
ll-18 
11-19 
ll-20 
11-21 
11-22 
11-26 
11.:21 
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 

-142-

APPENDIX C 
TABLE 1 (Continued) 

CONCENTRATIONS OF' RADIONUCLIDES IN rof!LK - 1963 

Units of pc/l 

r131 Kl+O Zn65 Cs 137 p32 -·· -
3 300 Bo 30 100 

(continued) 

3 1500 170 
< 11 1700 170 

11 1400 130 
4 1500 140 
5 1600 120 
4 1700 170 

1600 170 
3 1300 130 
5 1400 120 
3 1700 120 
9 2200 130 

1800 130 
10 1500 120 

6 1500 93 
10 1900 31 

1700 82 
15 1500 94 
11 940 63 

8 510 
12 
10 

6 
5 
5 
7 

ll 
6 
6 
4 
3 
3 
5 

Resul.ts less than reporting limit are indicated by a (-). 
No entry indicates no analysis made. 

HW-80991 

sr9o 

2 

2.0 
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Jl.PPENDIX C 
TABLE 1 (Continued) 

corTCE?lT~ATIOMS OF PADIOMUCLIDES IN MILK - 1963 

Units of' pc/l 

Date r131 K40 zn65 csl37 p32 sr9o ·- - - -
Reporting 
Limits 3 300 Bo 30 100 2 

Benton City (continued) 

1-25 5 
1-28 4 
1-31 4 
2-5 . 10 
2-6 7 
2-7 6 
2-8 3 
2-11 3 
2-12 
2-14 3 
2-15 4 
2-18 4 
2-19 
2-21 
2-25 3 
2-26 
2-27 
3-1 
3-4 1500 58 2.4 
3-6 
3-7 
3-8 
3-11 
3-12 
3-14 
3-15 
3-18 3 
3-20 4 
3-21 
3-22 1500 50 3.6 
3-25 5 
3-26 8 
3-27 
3-28 

Pesul. ts less than reporting limit are indicated by a (-). 
No entry indicates no analysis made. 
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APPENDIX C 
TABLE l (Continued) 

CO:.lCEN~ATIONS 0~ ~AninNUCLIDES rn j~t..T( - 1963 

Units of pc/l 

Date 1 131 r+O zn6S c5 137 p32 sr90 -
'Reportin,cr 
Limits 3 300 80 30 100 2 

Benton City (continued) 

3-29 
4-1 
4-3 
4-5 
4-8 
4-9 
4-10 5 
4-11 
4-12 
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 
5-6 780 
5-8 690 33 
5-9 1300 33 
5-10 1500 
5-13 1200 
5-14 1200 
5-16 1200 30 
5-17 1400 38 
5-20 5 1100 4o 
5-21 1400 33 
5-22 1100 
5-23 3 1500 39 

Pesults less than reportin~ limit are indicated by a (-) • 
No entry indicates no analysis made. 
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APPE!'rDIX C 
TABLE l (Continued) 

CONCENTP.ATIONS OF PftDIONUCLIDES rr MILK - 1963 

Units of pc/l 

Date r131 K40 zn6s Cs 13 7 p32 sr90 -
?eporting 
Limits 3 300 Bo 30 100 2 I 

Benton City (continued} 

5-24 5 2300 110 
5-27 1400 49 
5-29 1300 39 
5-31 3 3700 88 150 
6-3 1300 74 
6-4 1400 120 
6-6 1100 210 90 
6-7 1100 190 53 
6-10 1500 100 
6-12 3 1500 110 
6-14 1300 84 
6-17 7 1400 66 
6-18 6 1300 49 
6-20 5 1500 58 
6-21 6 1300 53 
6-24 5 1500 50 
6-26 4 1500 80 
6-27 5 1300 68 
6-28 23 1800 180 99 
7-1 1500 75 
7-2 6 1400 93 
7-3 7 1500 110 
7-5 7 700 64 
7-10 3 1300 170 
7-12 1100 130 
7-15 1200 130 
7-16 4 1200 100 
7-17 5 1200 110 
7-19 1300 110 
7-22 - 1200 100 
7-23 4 1200 ll.O 
7-24 1300 llO 
7-26 7 1500 120 
7-29 15 1200 llO 
7-30 16 1800 140 

Pesults less than reportin~ li~it are indicated bv a (-}. 
~ro entry indicates no analysis made. 
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APPENDIX C 
TABLE l (Continued) 

CONCENTP.ATIONS O~ P.ADIONUCLIDES IN MILK - 1963 

Units of pc/l 

Date I 131 K40 Zn6S csl37 p32 sr9o -
Reporting 
Limits 3 300 80 30 100 2 

Benton City (continued) 

7-31 28 1500 110 
8-1 17 1300 100 
8-2 1100 98 
8-5 4 1500 68 
8-9 1400 51 
B-20 1500 97 
8-28 3 1500 53 
9-4 65 1600 92 
9-5 120 1600 93 
9-6 110 1500 88 
9-7 97 1200 61 
9-8 78 1600 86 
9-9 69 1500 78 
9-10 34 1200 81 
9-11 29 1600 56 
9-12 23 1600 82 
9-13 20 1500 83 
9-14 16 1700 68 
9-16 25 1400 100 
9-17 22 1600 94 
9-18 20 1000 74 
9-19 20 1400 100 
9-20 19 1700 110 
9-23. 19 1400 89 
9-24 14 1700 130 
9-25 ll 
9-26 9 1300 48 
9-27 10 1500 89 
9-30 11 1600 100 
10-1 10 1400 93 
10-10 10 1600 67 
10-17 9 1600 91 
11-1 1600 87 
11-8 < 9 1500 35 

Results less than reportin~ limit are indicated by a (-). 
No entry indicates no analysis made. 
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APPErJDIX C 
TABLE 1 ( Continuedi 

CONCENTPATIONS OF ~ADIONUCLIDES IN }A'!LK - 1963 

Uni ts of pc /l 

Date r131 K'+O zn65 csl37 p32 sr90 -
Reporting 
Limits 3 300 80 30 100 2 

Bento~ :'.'i ty_ (continued) 

11-13 6 1400 47 
11-21 1500 97 
12-2 1700 120 
12-13 3 1400 110 
12-17 12 1400 140 
12-18 4 1800 150 
12-27 5 1900 160 

Byers Landin~ 

l-16 1400 31 5.5 
1-22 4 1800 94 
1-30 3 1500 76 
2-5 4 1500 84 
2-13 5 1600 110 
2-19 4 1600 110 
2-27 1400 44 
3-5 1600 93 13 
3-13 5 1700 110 
3 ... 19 1600 82 
3-27 1500 120 
4-2 4 1500 120 15 
4-10 1400 110 
4-16 6 1400 95 
4-24 18 1500 170 

. 4-30 8 
5-15 8 1400 180 81 
5-22 5 l4oO 120 
5-28 12 1500 90 
6-5 8 1500 100 20 
6-ll 46 1400 100 
6-19 84 1300 100 
6-25 27 1500 83 
7-3 18 1500 91 < 3.9 
7-9 7 1300 140 

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

CONCENT?.ATIONS OF ~ADIONUCLIDES IN m:LK - 1963 

Units of pc/l 

Date r131 K40 Zn65 csl37 p32 sr90 

:Reporting 
Limits 3 300 Bo 30 100 2 

Byers Landin&i: (continued) 

7-15 8 1900 160 
7-23 13 1400 140 
7-31 9 1500 87 
8-6 1400 6.2 
8-14 1200 Tl 
8-20 1700 85 
8-28 11 1400 140 
9-4 10 1800 100 < 16 
9-11 29 1400 79 
9-17 37 1100 130 
9-25 12 
10-1 4 1600 89 5.5 
10-9 15 1500 91 
10-15 14 loOO 93 170 
10-23 9 1500 110 
10-29 9 1400 100 
11-6 5 1300 37 3.9 
11-12 9 1500 73 
11-20 1800 80 

Mesa -
1-2 8 530 59 5.7 
1-8 6 .1500 54 
1-16 6 1500 72 
1-22 4 1800 94 
1-30 5 1400 43 
2-5 7 1500 38 
2-13 7 1400 40 
2-19 3 1800 34 

- 2·-27 1400 
3-5 1600 2.0 
3 •. 13 4 1700 61 
3-19 1600 

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

CONCENTRATIONS OF RADIONUCLIDES IN MILK - 1963 

Units of pc/l 

Date r131 K40 zn65 Cs 137 p32 sr9o - -
Reporting 
Limits 3 300 8o 30 100 2 

Mesa (continued) 

3-27 3 1500 56 
4-2 1700 39 a.1 
4-10 1200 68 
4-16 1400 47 
4-24 3 1500 85 
4-30 4 
5-7 7 1300 120 17 
5-15 1500 55 
5-22 1400 Bo 
5-28 1400 59 
6-5 4 1500 66 7.3 
6-U 5 1400 64 
6-19 16 18oo 70 
6-25 32 1400 
7-1 28 1900 47 
7-9 15 1300 73 5.5 
7-15 9 1300 59 
7-23 5 1700 140 
7-31 9 1400 76 
8-6 1400 4.5 
8-14 1300 50 
8-20 lBoo 68 
8-28 2000 110 
9-5 4 1500 58 < 1.1 
9-11 34 2500 140 61 
9-19 19 1200 
9-25 17 1600 35 
10-1 8 1900 94 3.5. 
10-9 8 1600 49 
10-15 4 1700 67 
10-23 l8oo 86 
10-29 1500 81 120 
11-6 1500 95 11 
11-12 14 1600 100 
11-20 1700 89 

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

CONCENTRATIONS OF RADIONUCLIDES IN MILK - 1963 

Units of pc/l 
r 

~ r131 K40 znss c~131 p32 sr9o -
:Reporting 
Limits 3 300 80 30 100 2 

Elto"Oia 

1-2 3 1200 37 2.1 
1-8 1300 
1-16 4 1300 37 
1-22 4 1500 85 
1-30 4 1300 
2-5 6 1400 60 
2-13 3 1500 n 
2-19 1500 62 
2-27 1400 65 
3-13 1500 58 
3-19 1400 
3-27 1400 68 
4-2 1300 3.3 
4-10 1200 4o 
4-16 1400 
4-24 1100 35 
4-30 
5-7 4 920 53 7.6 
5-15 10 1400 110 
5-22 7 1400 99 
5-28 5 1300 100 
6-5 4 1500 110 4.2 
6-ll 6 1200 120 
6-19 14 1200 88 
6-25 11 1300 68 
7-1 16 1700 58 
7-15 8 1500 90 
7-23 7 1400 120 
8-6 1200 30 6.2 
B-14 1200 65 
8-20 1600 33 
8-28 12 1700 91 
9-4 10 1600 79 < 3.6 
9-ll 10 1600 56 

Results less than reporting limit are indicated by a (-). 
No entry indicates no analysis made. 
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A!'PEUDIX C 
TABLE 1 (Continued 

cmrcErrTPATIOHS l"lF' P..ftDIONUCLIDES rn MILK - 1963 
Units of ~c/l 

Date r131 Kl+O zn65 csl37 p32 sr90 -
Reporting 
Limits 3 300 Bo 30 100 2 

Eltonia 

9-19 7 1600 Bo 76 
9-25 B 1500 60 
10-1 6 1200 63 4.5 
10-9 5 1700 64 
10-15 1800 73 
10-23 1400 50 
10-29 4 1400 58 
11-6 1600 42 9.7 
11-20 8 1600 49 
11-26 12 1700 54 
12-4 4 1600 42 < 15 
12-~S 4 1800 87 
12-26 1800 86 

Milk Shed Sa.moles 

Columbia Basin 

1-9 5 1300 3.6 
1-23 4 
2-7 - 1500 66 9.5 
2-20 4 
3-6 1200 35 24 
3-21 4 
4-3 1300 45 5.2 
4-17 
5-1 780 50 
5-15 3 1300 90 18 
5-29 1600 91 

'6-12 4 1500 120 60 
6-25 11 1300 75 
7-10 5 1000 100 120 16 
7-24 1500 130 
8-7 1200 83 

P.esul.ts less than reporting limit are indicated by a (-). 
No entry indicates no analysis made. 
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APPENDIX C 
TABLE 1 (Continued) 

CONCENTP~A.TIONS OF PADI0NUCLIDES Il1 ~'ILK - 1963 

Units of pell 

D~te 1 131 K40 zn65 csl37 p32 sr90 - - -
Reporting 
Limits 3 300 80 30 100 2 

!lilk Shed Samnles 

Columbia Basin (continued) 

8-21 1300 140 73 
9-5 1300 78 6.5 
9-8 18 1500 140 63 
9-17 19 1200 58 
10-2 6 1200 88 69 
10-17 1700 120 62 < 6.6 
10-30 1500 170 86 
11-13 6 1400 130 100 9.8 
12-13 1700 120 
12-31 

Prosser, Benton City 

1-9 1300 4.1 
1-23 3 
2-6 1500 56 5.8 
2-20 < 3 
3-6 . 1400 57 16 
3-20 6 1700 . 52 
4-3 1300 38 6.8 
4-17 3 
5-1 550 55 
5-15 1300 130 20 
5-29 1400 76 
6-13 1700 130 
6-26 3 1300 49 
7-10 1400 160 16 
7-24 1400 150 
8-7 1400 77 
8-21 1300 100 
9-5 3 1300 60 < 7.5 

Results less than reporting limit are indicated by a (-). 
No ent~ indicates no analysis made. 

/ -
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..A.P?~DIX C 
TABLE 1 (Continued) 

CONCENTRATIONS OF RADIONUCLIDES IN MILK - 1963 

Units of pc/1 

Date r131 K40 zn6S csl37 p32 

~eporting 

Limits 3 300 Bo 30 100 

P•il.k Shed Sa.nroles 

"Prosser, Benton Cit:v (continued) 

9-7 59 1700 30 
9-17 20 1600 68 
10-2 5 1500 100 
10-16 5 1600 89 
10-30 6 1500 140 83 
11-13 1500 110 
12-13 3 1500 81 
12-27 5 1500 91 

Local Purchase - Commercial 1lilk 

Brand A 

1-7 3 1300 33 
1-25 
2-1 1400 50 
2-15 
3-12 1400 44 
3-22 
4-8 1300 57 
4-22 
5-9 1300 130 
5-27 1300 100 
6-4 3 1400 86 110 
6-11 1100 110 
7-9 3 1200 120 86 
7-23 7 1300 140 
8-5 3 1300 110 
B-12 1200 79 
9-16 12 1200 51 
9-26 4 1300 45 
l0-15 3 1400 78 

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

HW-80991 

sr9o -
2 

< 13 

7.3 

7.1 

6.6 

5.4 

13 

15 

18 

5.9. 

15 

< 11 
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APPE?lDIX C 
TABLE l (Continued) 

·coNCENTF.ATIONS OF 'RADIONUCLIDES IN MILK - ·1963 

Units or pc/l 

Date r131 K40 Zn65 csl37 p32 sr90 - -
Reporting 
Limits 3 300 Bo 30 100 2 

Local Purchase - Commercial ~ilk 

Brand A (continued) 

ll-21 5 1700 120 
12-10 1600 78 < 2.6 
12-30 

Brand F 

1-4 4 
1-7 1400 5.4 
l-15 3 
1-25 3 
2-1 10 1300 45 6.4 
2-13 
2.:.26 
3-7 
3-12 1500 49 4.7 
3-22 
3-28 
4-8 1400 31 5.0 
4-22 
5-9 1500 85 18 
5-27 1200 62 
6-4 1400 70 8.7 
6-ll 1400 47 
7-9 1100 110 12 
7-23 4 1500 140 
8-5 1200 100 11 
8-12 1300 100 
9-16 8 1100 71 
9-26 1200 43 
10-9 3 lp(OO 110 
10-15 3 1500 85 12 
11-7 1500 44 a.a 

Results less than reportin~ limit are indicated b:v a (-). 
No entry indicates no analysis made. 
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APPENDIX C 
TftBLE l (Continued) 

CONCENTRATIONS OF PADIONUCLIDES IN MILK - 196 3 

Units of pc/l 

Date 1 131 K40 Zn65 csl37 p32 -
Reporting 
Limits 3 300 Bo 30 100 

Local Purchase - Commercial. Milk 

Brand F (continued) 

11-21 1700 Bo 
12-10 1500 Bo 
12-30 1100 71 

Brand H 

1-7 4 1300 73 
1-25 4 
2-1 9 1100 58 
2-15 
3-12 5 1300 B2 
3-22 
4-8 1600 120 
4-22 
5-9 1300 190 
5-27 1100 170 
6-4 ~ 1200 190 
6-ll 1200 140 
7-9 1100 160 
7-23 1600 300 
8-5 - 1300 270 
8-12 ~ 1100 220 
9-16 1400 260 
9-26 4 1100 260 
10-15 1500 240 
10-22 1600 260 
11-7 < 17 1500 200 
11-21 3 1500 210 
12-10 1500 160 
12-30 5 1100 160 

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

HW-80991 

srso -
2 

5.5 

9.7 

10 

23 

19 

29 

26 

19 

36 

ll 

24 

17 



APPENDIX C 
TABLE 2 

CONCENTRATIONS OF RADIONUCLIDES IN PASTUP.E GRASS - 1963 
Units of pc/g 

zr95_ Rul03+ cel1t1t_ 
Date KltO zn&s Nb95 Cs 137 Rul06 I 131 Prlltlt p32 , sr9o - - - - - -

Reporting 
Limits 0.3 0.08 0.05 0.03 0.5 0.05 0.5 0.1 0.002 

Riverviev Irrigation District 

4-2 17 ' 0.21 35 1.1 22 - - -o.42 
4-10 6~2 0.19 12 1.1 5.9 - 1.5 0.32 
4-16 6.4 - 9.6 0.75 6.3 0.06 3.3 0.20 
4-24 10 o.42 27 2.6 12 - - o.43 
4-30 26 1.4 50 6.4 15 
5-15 1.6 28 0.78 12 - 16 - I 

5-22 9.3 21 - 9.1 - 5.2 0.19 ...... 
CJ1 

5-28 6.9 1.3 - .2.2 0.12 3.4 0.16 O> 

6-5 12 66 1.5 40 23 0.29 I - -
6-11 6.4 0.25 10 0.22 6.8 0.38 9.1 0.30 
6-19 8.2 - 21 0.67 14 - 21 
6-25 9.1 0.11 13 0.78 2.6 - 19 0.19 
7-1 9.1 0.82 21 1.2 7.5 - 36 0.28 
7-9 20 - 6.1 0.14 11 - 4.4 0.19 < 0.028 
7-15 14 - 5.2 0.38 5.6 0.05 11 0.25 
7-23 16 4.9 0.34 2.1 0.33 a.a 0.18 
7-31 8.7 1.0 9.4 0.13 3.6 - 15 
8-6 19 2.6 4.3 0.11 - 0.05 29 0.10 0.161 
8-14 25 4.6 4.8 o.89 - o.66 12 2.2 
8-20 17 2.2 15 3.1 1.8 - 43 4.6 
8-28 14 1.1 10 2.2 9.3 - 32 3.9 

~ 
9-3 14 1.3 8.6 2.1 11 2.1 19 ~ 
9-5 9.0 1.2 16 3.6 9.1 0.50 46 4.2 I 

9-9 15 0.11 8.7 1.9 9.1 0.19 25 00 
0 

9-19 6.6 o.42 4.7 o.88 10 o.~o 31 <O 
<O 
...... 

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



APPENDIX C 
TABLE 2 (Continued) 

CONCENTRATIONS OF RADIONUCLIDES IN PASTURE r.RASS - 1963 
Units of pc/g 

zr9s_ Rul03+ cel1t1t_ 

lli!!!. KltO zn65 Nb95 cs 137 Rul06 I 131 Prlltlt p32 sr9o - - -
Reporting 

Limits 0.3 0.08 0.05 0.03 0.5 0.05 0.5 0.1 0.002 

Riverview Irri5ation District (continued) 

9-25 26 0.14 3.9 1.1 2.1 0.32 12 91 
10-1 19 - - 0.61 4.o 0.39 6.7 0.56 0.057 
10-9 10 - 2.9 o.83 5.6 0.29 15 700 
10-15 16 2.4 8.3 2.3 11 0.37 27 
10-23 11 1.2 o.85 0.50 - 0.12 12 o.44 
10-29 10 1.4 3.8 1.2 3.4 1.3 8.7 0.55 
11-6' 9.9 0.39 6.o 0.54 0.13 

I - 1.5 - 0.091 ...... 
CTI 
-.J 

Pinp;old I 

6-11 18 0.14 23 o.43 18 - 11 0.81 
6-19 1.B 0.39 6.3 0.21 5.5 0.18 12 o.46 
6-25 6.4 ·- 5.6 0.16 6.2 0.11 1.1 0.11 
7-3 6.7 - 1.9 0.34 9.5 - 9.8 0.82 
1-9 9.3 0.20 21 1.3 11 - 19 0.11 0.068 
7-15 9.6 0.32 19 1.4 10 - 30 2.0 
7-23 12 9.0 0.55 7.1 0.01 18 1.4 
7-31 9.6 4.1 0.25 5.5 - 11 
8-6 9.4 2.6 - 12 - 21 3.1 0.06 
8-14 29 21. 18 3.5 - - 41 4.o 
8-20 14 2.9 1.0 1.5 2.1 o.46 26 7.4 
8-28 13 1.5 7.5 1.8 4.6 0.12 23 - ::i: 

9-3 11 3.5 1.3 0.37 1.2 1.3 14 3.4 ~ 
I 

9-4 11 L4 B.6 1.2 4.3 0.20 20 3.1 0.12 OJ 
0 

9-5 12 - 3.9 0.61 9.5 0.50 13 CD 

9-6 1.3 a.OB 16 
(!) 

12 1.9 5.1 3.9 ...... 

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



~ 

APPENDIX C 
TABLE 2 (Continued) 

CONCENTRftTIONS OF' RADIONUCLIDES IN PftSTUPE r.RASS - 1963 
Units of pc/g 

zr95_ Pul03+ ce 144-
Date KlfO zn6s Nb gs c8 137 Rul06 1131 Prlltlf p32 . sr9o - - - - -

Peporting 
Limits 0.3 0.08 0.05 0.03 0.5 0.05 9.5 0.1 0.002 

Rin5old (continued) 

9-1 15 1.1 4.3 1.1 4.3 o.46 14 
9-8 6.2 0.31 1.3 o.45 5.3 o.43 3.9 
9-9 13 2.2 5.5 1.3 3.8 o.47 21 
9-10 9.9 1.0 3.8 o.86 3.2 0.13 26 
9-11 14 3.9 0.37 11 0.37 13 
9-12 9.3 1.5 1.9 o.49 2.2 0.26 7.1 

I 
9-13 11 1.3 2.5 o.45 3.9 - 9.0 ..... 
9-16 6.8 1.2 3.6 0.90 2.8 o.oa 30 01 

Ol 

9-19 9.3 1.1 2.5 0.61 2.0 0.15 21 I 

9-20 11 - 3.0 o.45 9.0 0.10 33 
9-23 19 o.a6 3.4 0.16 4.7 0.32 19 
9-24 la o.64 3.8 1.1 3.5 o.41 18 
9-25 12 0.59 5.3 1.3 1.2 o.47 28 5.0 
9-26 11 1.5 2.9 o.85 2.6 o.1a 13 
9-21 12 3.2 2.2 1.2 - 0.32 23 
9-30 4.3 
10-1 14 2.5 o.64 4.1 0.13 18 5.1 0.069 
10-9 12 3.9 o.83 14 0.18 13 8.4 
10-15 18 6.o 1.6 13 0.05 24 
10-23 16 1.7 4.8 1.4 15 o.63 24 3.0 
10-29 14 2.1 5.8 1.9 10 0.11 21 5.2 

::i: 11-6 7.8 o.63 2.1 1.1 1.0 0.11 11 1.0 0.37 
11-12 11 2.3 a.a 3.6 19 26 1.4 ~ - I 

11-20 11 2.6 5.5 2.3 11 0.36 26 Ol 
0 I 
(0 
co ..... 

Pesults less th8.ll reportin~ limit are indicated by a (-). 
No entry indicates no analysis mRde. 



APPENDIX C 
TftBT.E 2 (continued) 

CONCENTRATIONS OF PADIONUCLIDES IN PASTlJPE GRASS - 1963 
Units of pc/g 

zr95_ Rul03+ Ce 1 .... _ 
Date :. KltO zn65 Nb95 Cs 137 Rul06 I131 Prlltlt p32 sr90 - - - ---

Reporting 
Limits o.3 0.08 0.05 o.o3 0.5 0.05 0.5 0.1 0.002 

Pasco 

4-30 6.8 19 1.1 6.9 - 15 
5-1 1.6 16 0.51 6.4 - 14 
5-2 0.1 38 1.1 14 - 7.5 
5-3 8.4 19 0.82 . 5.9 - 15 
5-6 6.1 14 1.2 4.4 - 14 
5-7 6.5 45 2.8 13 - 34 I 

5-8 6.8 20 1.2 6.o 13 
..... - Ul 

5-9 6.8 12 i.4 4.7 7.2 co - I 

5-10 6.1 14 1.1 4.7 - 14 
5-13 6.6 17 0.98 6.6 - 6.2 
5-14 1.2 17 1.9 6.1 - 11 
5-15 8.3 22 1.4 1.2 - 15 
5-16 7.3 29 2.0 9.6 - 19 
5-17 1.0 12 0.37 4.2 - 8.o 
5-20 9.2 13 1.1 4.9 - 11 
5-21 7.4 17 2.2 6.3 - 11 
5-22 10 18 0.16 6.o - 9.1 
5-23 7.6 12 0.73 4.6 - 1.0 
5-24 8.1 6.7 0.32 2.8 - 4.6 
5-27 9.9 15 - 5.1 - 3.3 
5-28 10 9.2 o.47 8.7 - 6.4 ::r: 
5-29 8.3 6.2 0.23 1.1 - 6.7 ~ 
5-31 4.5 5.9 0.29 2.1 0.05 11 I 

co 
6-3 8.7 8.3 o.41 3.4 - 11 0 

CD 

6-4 8.5 6.7 0.50 3.1 - 12 CD 
I ..... 

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



APPENDIX C 
TABLE 2 (Continued) 

CONCENTRATIONS OF FADIONUCLIDES IN PASTUPE GPASS - 1963 
Uni ts of pc/g 

zr95_ Rul03+ cel44_ 
Date K40 zn65 Nb95 c8 131 Rul06 I 131 Prl44 p32 . Sr90 -

Reporting 
Limits 0.3 o.oB 0.05 0.03 0.5 0.05 0.5 0.1 0.002 

Pasco (continued) 

6-5 9.2 9.5 1.0 3.3 - 12 
6-6 8.7 B.4 1.5 3.6 - B.B 
6·-1 9.8 9.0 0.74 3.3 - 11 
6-10 8.7 21 1.1 9.6 - 19 
6-11 11 21 1.2 8.4 - 23 
6-12 9.4 18 0.78 7.2 - 18 
6-13 11 29 2.3 11 1'2 I - ..... 
6-14 10 16 0.16 6.5 18 m - 0 

6-16. 10 12 0.54 3.1 - 21 I 

6-18 6.7 1.0 0.20 2.5 - 16 
6-19 7.6 o.41 8.4 0.61 - - 12 
6-20 13 0.22 21 0.34 5.7 - 32 
6-21 6.4 0.60 - o.84 0.06 1.6 
6-24 8.5 5.2 - 2.6 0.17 13 
6-25 6.9 6.5 0.15 2.4 - 1.2 
6-26 7.1 1.2 0.22 2.6 0.79 15 
6-27 12 12 o.42 6.3 0.35 22 
6-28 12 8.o 0.35 4.7 o.47 20 
7-1 6.7 2.6 0.13 0.18 - 7.8 
7-2 a.2 ' 

26 1.3 11 - 35 
7-3 9.7 19 1.0 8.8 - 23 

ti:: 
7-5 7.3 12 0.58 5.0 - 19 $J 
1-9 11 12 0.59 42 - 9.3 < o.o4 I 

7-10 7.8 17 1.1 7.3 28 co -, 0 

7-12 9.1 15 1.2 7 .2' - 28 (0 
(0 

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



APPENDIX C 
TABLE 2 (Continued) 

CONCENTPATIONS OF T!ADIONUCT,IDES IN PASTIJnE GRASS - 1963 
Units of pc/p, 

zr95_ Rul03+ cel44_ 
Date KltO zn65 Nb95 Cs 137 Rul06 1 131 Prl44 p32 sr9o -

Reporting 
Limits 0.3 0.08 0.05 0.03 0.5 0.05 0.5 0.1 0.002 

Pasco (continued) 

7-15 11 5.5 1.6 5.5 o.44 25 
7-16 8.2 11 0.62 4.4 - 19 
7-17 7.9 1.6 o.43 3.6 - 19 
7-19 9.5 9.3 0.34 4.2 - 17 
7-22 9.9 5.5 o.31 2.4 - 11 
7-23 15 20 1.1 9.3 - 23 
7-24 10 8.9 0.12 4.2 16 . I - ..... 
7-26 5.1 6.9 2.8 4.5 CJ) - - .... 
7-29 3.8 6.3 - 2.9 - 5.7 I 

1-30 8.2 4.7 0.26 2.0 0.20 11 

7-31 9.1 - 5.7 0.21 2.3 - 8.1 
8-1 7.8 4.o 0.20 1.7 - 12 
8-2 11 9.6 o.48 4.7 - 31 
8-5 12 o.84 8. 7 0.74 1.1 - 32 
8-6 12 4.3 0.31 2.4 0.50 14 0.013 
8-7 10 1.1 0.01 1.2 - 8.1 
8-8 17 1.2 0.05 0.57 - 13 
8-9 34 12 1.3 7.8 o.45 25 
6-12 26 6.5 0.96 4.8 - 9.5 
8-13 31 27 4.2 23 - 44 
8-14 42 28 4.4 31 0.26 49 ::r: 
8-15 35 34 5.2 31 - 59 ~ 
8-16 21 1.2 1.0 5.4 0.01 14 I 

8-19 2.4 o.4o 1.3 3.9 IX> 
15 - 0 

CJ:) 
CJ:) 

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

No entry indicates no analysis made. 



APPENDIX C 
TABLE 2 (Continued) 

CONCENTP.ATIONS OF RADIONUCLIDES IN PASTURE GRASS - 1963 
Units of pc/g 

zr9s_ Rul03+ ce144_ 
Date KltO Zn65 Nb95 cal l7 Rul06 1 1a1 Prl44 p32 sr90 - - --

Reporting 
Li mt is 0.3 0.08 0.05 0.03 0.5 0.05 0.5 0.1 0.002 

Pasco (continued) 

8-20 17 11 1.8 14 - 15 
8-21 11 2.3 0.36 1.4 - 6.9 
8-22 9.6 1.6 0.29 1.1 - 9.9 
8-23 6.o 3.2 o.83 3.1 0.01 20 
8-26 9.2 2.9 0.53 3.2 0.06 15 
8-27 9.8 13 2.5 9.1 0.09 48 I 

B-28 12 4.2 o.87 4.2 14 .... - - O'> 

8-29 11 7.1 1.4 6.8 20 t-' - - I 
6 .. 30 8.1 2.8 o.47 2.3 0.28 12 
9-1 10 4.7 o.87 4.9 o.47 16 
9-3 8.4 3.0 0.39 5.5 0.62 24 
9-4 12 4.$ 0.90 4.4 0.37 20 
9-5 8.3 2.6 0.39 2.4 0.54 9.1 
9-6 6.4 1.8 0.23 l.a 0.28 a.1 
9-1 14 1.5 0.33 2.0 0.32 5.5 
9-8 8.5 2.3 . o.46 5.8 0.61 8.5 
9-9 a.a 3.0 0.73 3.1 o.1a 11 
9-10 B.6 2.4 0.51 3.5 0.18 a.a 
9-11 9.8 1.a 0.38 1.9 0.11 5.8 
9-12 6.6 2.1 0.61 2.8 0.33 a.a 
9-13. 12 4.6 o.85 4.9 0.05 21 ~ 
9-14 8.3 2.4 0.62 2.0 0.13 5.4 ~ 
9-16 11 1.5 0.39 1.5 0.09 6.5 I 

ex> 
9-17 6.6 2.3 0.51 2.1 0.13 15 0 

co 
9-18 B.o 1~9 o.44 2.0 0.23 17 co .... 
Results less than report.ing limit are indicated by a (-}. 
No entry indicates no analysis made. 



' APPENDIX C 
TABLE 2 (Continued) 

CONCENTRATIONS OF RADIONUCLIDE$ IN PASTURE r.RASS - 1963 
Units of pc/g 

zr95_ Ru·l03+ cel44_ 
Date K40 zn65 Nb95 csl37 - Rul06 I131 Prl44 p32 Sr go 

Reporting 
Limits 0.3 o.oo 0.05 0.03 0.5 0.05 0.5 0.1 0.002 

Pasco (continued) 

9-19 10 3.1 0.69 3.2 0.30 17 
9-20 10 3.1 o.84 4.2 0.28 17 
9-23 14· 3.1 0.75 3.0 - 11 
9-24 17 1.9 0.56 2.0 0.31 6.8 
9-25 20 1.8 o.47 3.0 0.22 5.6 
9-26 6.o 4.6 o.a6 6.2 0.10 15 I 

9-27 7.5 1.5 0.38 - 1.1 0.10 1.0 ..... 
Ol 

9-30 13 2.8 0.16 3.0 0.20 13 w 
I 

10-1 10 4.9 1.4 5.1 0.23 20 0.02 
10-2 8.2 1.9 o.49 2.2 0.33 1.1 
10-3 · 6.o 5.7 1.5 8.1 0.36 17 
10-4 5.2 2.6 0.51 2.1 0.31 7.5 
10-7 a.a 3.6 1.1 4.1 0.18 16 
10-a a.o 5.6 1.4 7.1 0.19 16 
10-9 10 2.3 0.11 2.6 - 10 
10-10 10 5.3 1.5 5.0 0.26 23 
10-11 9.5 4.3 1.3 3.a 0.25 20 
10-14 10 3.5 1.1 3.5 0.14 24 
10-15 11 - 3.1 o.85 4.9 0.11 13 
10-16 8.9 3.5 0.99 3.2 0.15 17 
10-18 6.9 1.3 0.37 1.5 0.16 9.2 :.:Il 
10-21 11 2.3 0.14 4.5 - 13 :a 
10-22 10 3.3 1.2 4.6 0.08 20 I 

0.61 0.18 10 <» 
10-23 1.2 2.0 2.3 0 

10-24 14 0.26 3.9 1.3 3.5 0.23 24 co 
co 

10-25 a.a 3.1 0.95 3.3 0~19 13 ..... 

Results lees than reportin~ limit are indicated by a (-). 
No entry indicates no analysis made. 



/\PPENDIX C 
T/\BJ,E 2 (Continued) 

CONCENTPJl.TIONS OF P.ADIONUCLIDES IN PftSTUPE GRASS - 1963 
Units of pc/g 

zr9s_ Ru103+ ce 11t1t_ 

Date KltO zn6s Nb95 Cs 137 P.u106 I 131 Prlltlt p32 sr90 - -
Reporting 

Limits 0.3 0.08 0.05 0.03 0.5 0.05 0.5 0.1 0.002 

Pasco (continuedL 

10-28 1.0 2.6 0.91 3.2 0.22 18 
10-29 2.8 2.8 0.90 5.6 0.12 11 
10-30 30 3.8 1.3 6.9 - 9.4 
10-31 34 2.1 0.55 2.6 - 9.5 
11-1 38- 4.8 1.9 6.4 - 8.5 
11-4 10 3.3 1.2 4.8 - 16 I 

11-5 13 4.1 3.2 5.2 0.54 23 
.... 
O> 

11-6 1.8 3.1 1.2 3.1 0.09 10 0.26 ~ 
I 

11-7 9.5 4.4 1.5 5.5 0.16 18 
11-11 6.9 2.4 0.93 2.8 - 25 
11-12 6.8 2.7 0.95 2.4 0.12 29 
11-13 6.3 1.9 0.79 2.1 0.09 8.1 
11-14 4.3 1.5 0.61 2.5 0.15 9.0 
11-15 5.3 2.5 0.95 3.6 0.19 12 
11-18 9.1 4.2 1.6 6.5 0.01 24 
11-19 7.1 3.4 1.2 5.9 0.10 18 
11-20 8.9 3.3 o.87 4.9 0.38 17 
11-21 6.3 2.8 0.91 6.3 0.38 15 
11-26 13 4.3 1.6 6.4 0.22 21 
11-27 9.0 3.2 1.2 5.2 0.01 25 

::i:: 
Byers _L_Et!ldi!!_g_ :;; 

I 
co 

4-2 36 190 5.9 69 _, - 0 
co 

4-10 8.1 24 1.6 5.9' - - CD .... 
Results less thAll reportin~ limit are indicated by a (-). 
No entry indicates no analysis made. 



APPENDIX C 
TABLE 2 (Continued) 

CONCENTRATIONS O'F' PADIONUCLIDES IN PASTURE GRASS - 1963 

Uni ts of pc/ g 

zr9s_ Rul03+ cel1t1t_ 

~ KltO zn6S· Nb95 Cs 137 Pul06 1131 Prllt4 p32 sr9o - - -
Reporting 

Limits 0.3' 0.08 0.05 0.03 0.5 0.05 0.5 0.1 0.002 

Byers LandinB (continued) 

4-16 6.5 10 1.4 4.3 0.05 6.o 
4-24 12 49 4.4 17 
4-30 1.0 18 1.6 1.0 - 3.5 
5-15 B.o 19 1.2 1.1 
5-22 22 18 a.Bo 6.5 - 6.7 
5-28 10 18 0.12 6.9 - 9.3 I 

6-5 8.1 11 0.91 4.6 a.1 ..... - m 
6-11 6.6 6.4 0.30 3.1 0.08 6.6 (Jl 

I 

6-19 8.3 4.4 0.13 1.5 0.13 6.2 
6-25 1.0 24 1.4 11 - 30 
7-3 a.a 16 1.2 9.4 - 11 

7-9 5.8 14 1.2 7.3 - 16 < 0.047 
7-15 6.3 13 1.1 6.6 - 23 
7-23 9.3 11 o.64 6.1 - 16 
7-31 a.4 - 2.1 0.15 1.3 0.24 5.1 
a-6 37 11 1.1 15 o.63 63 0.13 
a-14 4a 11 2.0 10 - 19 
a-20 12 5.9 1.2 4.o - 15 
8-2a 13 4.a 1.1 4.4 - 14 
9-3 9.3 2.3 0.73 2.9 0.30 1.9 
9-4 1.1 6.3 0.61 4.5 o.1a 13 0.062 ::i:: 
9-11 11 4.o 0.62 5.2 0.26 14 ~ 
9-17 7.1 3.6 o.a9 4.7 0.25 la I 

6.4 
o:> 

9-25 9.2 2.0 0.59 2.1 0.19 0 

10-1 6.3 1.2 0.32 1.5 0.12 6.1 0.061 co 
co ..... 

I 

F.esults less than reporting limit are indicated by a (~). 
No entry indicates no analysis made. 



:-

APPENDIX C 
TABLE 2 (Continued) 

CONCENTPATIONS OF RADIONUCLIDE$ IN PASTURE GRASS - 1963 
Units of' pc/g 

zr95_ Pul03+ cel44_ 
Date K40 zn65 Nb95 Cs 137 Pul06 Il31 Prl44 p32 sr90 - - - - -

Reporting 
Limits 0.3 0.08 0.05 0.03 0.5 0.05 0.5 0.1 0.002 

Byers Landing (continued) 

10-9 6.8 3.9 - 3.5 0.25 7.3 
10-15 5.8 1.9 0.27 1.7 - 7.9 
10-23 7.1 5.5 1.6 10 0.18 21 
10-29 B.9 2.3 0.67 3.9 0.11 9.1 
11-6 9.0 1.2 2.5 9.7 0.34 35 0.197 

I 

West Richland ..... 
en 
en 

0.94 18 
I 

9-12 7.2 5.5 1.3 5.0 
9-13 6.7 5.1 1.2 6.6 0.24 9.1 
9-14 5.3 1. 7 0.39 3.7 1.2 2.8 
9-16 4.7 5.4 1.4 5.9 0.39 20 
9-17 4.8 4.5 0.97 5.5 0.33 22 
9-18 8.1 5.7 1.3 8.3 0.99 30 
9-19 7.9 5.9 1.4 7.5 0.36 32 
9-20 11 5.4 1.4 8.3 0.50 30 
9-23 13 11 2.4 15 0.55 29 
9-24 16 3.4 o.87 5.9 o.84 11 

9-25 11 6.4 1.8 9.5 0.58 22 
9-26 10 5.1 1.3 6.7 1.0 38 
9-27 9.9 6.7 2.2 9.9 0.59 28 ti: 
9-30 13 8.7 2.2 11 0.37 25 ~ 
10-1 8.4 5.3 1.4 6.5 0.14 15 I 

0) 

10-2 9.0 13 3.4 15 Q.42 38 0 

10-3 8.1 2.1 0.57 1.8 0 .41 10 co 
co ..... 

Results less than reportin~ limit are indicated by a (-). 
No entry indicates no analysis mRde. 



APPENDIX C 
TABLE 2 (Continued) 

CONCENTRATIONS OF RADIONUCLIDES IN PASTURE r.RASS - 1963 

Units of pc/g 

zr9s_ Rul03+ cel1t1t_ 
Date KltO zn65 Nb95 c8 137 Rul06. 1131 Prlltlt. p32 sr9o -

Reporting 
Limits 0.3 0.08 0.05 0.03 0.5 0.05 0.5 0.1 0.002 

West Richland (continued) 

10-4 10 7.1 1.7 9.3 0.30 20 
10-7 a.6 5.8 1.5 6.9 0.21 21 
10-8 1.6 5.0 1.6 5.5 0.18 18 
10-9 6.2 1.6 2.5 7.1 o.49 25 
10-10 6.4 21 6.o 23 0.13 66 
10-11 8.9 lo· 2.8 11 0.23 35 I 

10-15 13 5.3 0.56 4.8 0.11 14 ...... 
en 

10-16 8.8 8.5 0.90 12 0.21 19 -.l 

10-17 9.0 3.2 o.87 5.6 0.14 18 
I 

10-18 10 3.3 o.87 6.2 o.42 27 
10-21 8.8 3.6 1.0 6.3 0.10 21 
10-22 11 7.1 2.2 11 0.19 30 
10-23 . 9.5 12 3.3 14 o.1·r 43 
10-24 14 5.1 1.8 10 0.93 31 
10-25 la 4.8 1.5 6.1 0.11 19 
10-28 9.4 9.7 3.1 12 O.l,5 39 
10-29 11 6.9 1.9 11 - 22 
10-30 a.a 5.8 1.7 9.2 0.19 35 
10-31 29 8.7 4.o 12 - 37 
11-1 10 5.8 2.0 9.8 - 18 
11-4 12 6.1, 2.2 10 - 31 Ill 

~ 
Benton City I 

CX> 
0 

5-1 6.6. 11 o.47 3.8 - 11 c:o 
c:o 

I ..... 
Results less than reportin~ limit are indicated by a C-). 
No entry indicates no analysis made. 



I 

APPENDIX C 
TABLE 2 (Continued) 

CONCENTRJITIONS OF PADIONUCLIDES IN P.ASTUPE GR.ASS - 1963 
Units of pc/g 

zr95_ Rul03+ cel44_ 
Date KltO zn6s Nb gs Cs 137 Rul06 I 131 Prl44 p32 ·sr90 -

Jleporting 
Limits 0.3 0.08 0.05 0.03 0.5 0.05 0.5 0.1 0.002 

Benton Citl (continued) 

5-2 1.2 16 1.1 6.7 - 11 

5-3 7.4 12 1.1 4.9 - 5.6 
5-6 5.3 11 1.1 3.3 - 12 
5-8 7.1 22 1.7 8.2 - 22 
5-9 7.4 36 2.7 13 - 6.3 
5-10 6.2 33 2.6 12 - 32 I 

5-13 6.7 15 o.84 6.3 9.7 
.... - en 

5-16 8.3 8.2 0.19 3.3 5.2 0) - I 

5-17 1.0 6.3 0.23 2.3 - 6.6 
5-20 8.3 5.9 0.50 2.7 - 1.6 
5-21 11 11 1.2 4.4 - 8.9 
5-22 11 6.6 - 2.3 - 2.4 
5-23 9.4 8.2 0.75 3.9 0.10 6.9 
5-24 8.7 3.0 0.18 1.3 - 5.6 
5-27 8.6 3.3 - 1.5 0.01 1.9 
5-29 8.3 3.5 0.16 1.2 - 6.1 
5-31 6.9 4.5 0.11 2.5 - 8.7 
6-3 5.7 13 o.4o 5.0 - 21 
6-4 5.6 7.1 1.3 4.4 - 15 
6-6 5.8 11 o.63 4.3 - 15 
6-7 6.5 9.9 o.48 4.1 - 17 ::r:: 
6-10 6.o 10 0.30 5.1 - 14 ~ 
6-12 1.0 18 0.50 7.0 - 28 I 

0) 

6-14 7.0 6.8 o.4o 2.7 - 14 0 
I <D 

6-17 1.1 11 0.99 4.3 - 20 <D 
~ 

Fesults ~ese than reporting limit are indicated b~ e (-). 
No entry indicates no Allalysis made. 



APPENDIX C 
TABLE 2 (Continued) 

CONCENTRATIONS OF RflDTONUCLIDES IN PASTURE nPASS - 1963 
Uni ts of pc/g 

zr9s_ Rul03+ cel1t1t_ 
Date . KltO zn65 Nb95 c8 137 Rul06 !131 Prl41t p32 sr9o -

Reporting 
Limits 0.3 0.08 0.05 0.03 0.5 0.05 0.5 0.1 0.002 

Benton Citl (continued) 

6-18 8.2 8.6 0.33 3.2 - 22 
6-20 8.4 2.9 0.09 o.8 - 13 
6-21 7.6 1.2 - 1.3 - 11 
6-24 0.2 3.3 - 2.2 0.18 8.8 
6-26 6.6 3.8 0.28 1.7 - 9.0 
6-27 8.7 5.1 0.58 2.9 0.28 12 I 

6-28 8.9 7.4 o.45 5.1 0.38 15 ....... 
en 

7-1 18 5.2 0.33 2.1 - 8.1 co 

7-2 9.3 10 0.34 5.2 21 
I -

7-3 39 4.7 0.24 
7-5 7.5 5.0 0.36 3.3 0.01 19 
7-10 8.4 16 1.1 7.1 - 23 
7-12 8.5 9.7 0.62 5.1 - 29 
7-15 7.9 14 1.0 6.8 - 32 
7-16 8.4 1.9 0.74 4.8 - 22 
7-17 8.9 5.8 0.32 3.5 0.05 19 
7-19 7.5 3.6 0.11 1.7 - 14 
7-22 1.1 8.1 0.53 4.1 - 13 
7-23 6.9 2.9 1.8 3.5 0.36 13 
7-24 6.8 4.2 0.19 2.4 - 11 

7-26 4.9 8.6 o.o4 4.1 0.08 8.4 
~ 

7-29 4.9 9.5 0.12 4.9 - 12 ~ 
7-30 8.2 3.4 0.24 2.0 0.13 11 I 

7-31 11 7.3 o.37 3.5 14 ex> - 0 

8-1 11 9.0 o.47 4.7 12 (£) - - co 
....... 

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



APPENDIX C 
TABLE 2 (Continued) 

CONCENTRATIONS OF PADIONUCLIDES IN PASTURE GRASS - 1963 
Units of pc/g 

zr95_ nulD3+ celltlt_ 
Date KltO zn&s Nb95 csl37 Rul06 1131 Prlltlt p32 . sr9o - - - - -

Report in~ 
Limits 0.3 o.08 0.05 0.03 0.5 0.05 0.5 0.1 0.002 

Benton City (continued) 

8-2 13 10 1.1 6.8 
8-5 7.5 o.45 2.9 0.30 - - 18 
8-9 33 7.9 1.1 8.6 - 12 
8-20 15 3.1 0.78 1.5 - 7.7 
8-28 14 0.92 0.22 1.1 0.08 1.8 
9-4 8.8 2.2 0.54 3.6 1.5 12 I 
9-5 11 2.3 o.45 1.7 1.4 8.8 .... 

-l 
9-6 8.3 2.5 o.46 2.8 1.8 21 0 

9-7 21 2.0 0.09 4.6 2.6 4.6 I 

9-8 11 3.4 0.16 6.5 1.0 8.7 
9-9 9.6 2.1 o.46 3.6 0.34 5.0 
9-10 6.9 1.5 0.35 1.9 0.39 4.1 
9-11 3.1 1.2 0.26 1.6 0.05 4.2 
9-12 8.1 1.3 0.33 1.4 0.38 3.4 
9-13 7.5 2.1 o.45 3.1 0.12 16 
9-14 12 6.6 1.6 6.8 0.20 15 
9-16 5.5 2.2 0.53 2.5 0.18 11 
9-17 8.9 6.4 1.4 10 0.37 29 
9-18 9.4 2.3 o.49 2.8 0.36 14 
9-19 11 3.8 0.75 5.4 0.37 22 
9-20 9.9 2.2 0.61 ·3.6 0.20 10 

~ 9-23 16 2.4 0.51 3.5 0.22 1.0 
9-24 18 2.6 o.64 4.o 0.30 5.4 I 

9-25 12 2.9 0.78 5.5 Q.61 9.4 0) 
0 

9-26 12 3.1 0.91 5.8 1.1 27 co 
(!) .... 

Results less than reporting limit are indicated by a C-). 
No entry indic~tes no analysis m~de. 



APPENDIX C 
TABLE 2 (Continued) 

CONCENTRATIONS OF RADIONUCLIDES IN PASTURE GFASS - 1963 
Uni ts of pc/g 

zr9s_ RulDl+ cel1t1t_ 

Date K40 zn6S Nb95 csl37 Ru106 1131 Prl44 p32 sr90 - -
Reporting 

Limits 0.3 ' 0~08 0.05 0.03 0.5 0.05 0.5 0.1 0.002 

Benton City (continued) 

9-27 1.B 4.2 1.2 4.4 0.31 15 
9-30 B.6 1.8 0.51 3.3 0.24 5.7 
10-1 9.1 2.4 o.69 2.7 0.11 B.1 
10-10 11 9.1 4.6 14 0.34 25 
10-17 12 4.1 0.98 6.4 - 20 
11-1 21 4.o 1.3 6.o - 4.6 I 

I-' 
-J 

EltoE!!, 
I-' 
I 

4-2 13 31 1.1 a.a 
4-10 7.7 37 2.4 13 
4-16 6.2 20 1.5 6.3 0.06 9.8 
4-24 8.6 22 2.4 5.9 
4-30 5.9 13 1.3 5.1 - 4.o 
5-15 6.2 12 0.71 4.5 - 8.3 
5-22 1.2 4.1 - 1.9 0.09 2.7 
5-28 9.8 8.6 0.33 3.3 - 5.6 
6-5 14 21 o.69 9.8 - 8.1 
6-11 6.5 6.2 o.4o 2.6 . 0.23 1.4 
6-19 7.3 2.3 0.19 0.94 o.38 3.2 
6-25 9.3 3.1 0.21 2.1 0.13 8.1 

~ 7-1 6.4 4.o 0.22 1.9 - 15 
7-15 8.6 17 1.3 8.7 33 I - co 
7-23 6.8 8.5 0.61 4.6 0.18 20 0 

co 
8-6 18 19 1.6 13 - 48 1.2 co 

I 
I-' 

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

J --' 



APPENDIX C 
TABLE 2 (Continued) 

CONCENTRATIONS OF RADIONUCLIDES IN PASTURE GRASS - 1963 
Units of pc/g 

zr9s_ Rul03+ Ce 11flf_ 
Date KlfO zn6S Nb95 csl37 Rul06 I131 Prllflf p32 Sr90 - -

Reporting 
Limits 0.3. 0.08 0.05 0.03 0.5 0.05 0.5 0.1 0.002 

Eltopia (continued) 

8-14 29 1.0 0.98 1.6 - 4.6 
8-20 25 3.1 o. 73 5.0 - 3.7 
8-28 28 6.5 1.2 8.o - 16 
9-3 30 6.1 1.3 6.9 0.09 13 
9-4 5.7 7.4 0.12 4.9 0.11 20 0.056 
9-11 14 3.0 o.66 2.4 0.20 11 I 

9-19 31 4.8 1.1 5.1 0.20 14 ....... 
-:J 

9-25 9.2 1.9 o.42 2.5 0.16 1.1 N 
I 

10-1 7.5 2.0 0.54 2.7 0.11 9.0 0.008 
10-9 25 . 13 3.6 17 - 33 
10-15 17 3.8 o.4o 3.3 - 6.4 
10-23 8.1 0.54 0.26 0.56 0.18 5.0 
10-29 32 2.8 o.86 4.8 0.06 9.8 
11-6 31 7.2 3.6 9.5 - 25 1.47 

Mesa -
4-2 13 19 0.69 5.1 
4-10 7.2 17 i.6 7.1 - 6.3 
4-16 5.2 8.2 1.0 3.1 0.09 T.3 
4-24 10 29 2.9 9.6 - - ::i:: 
4-30 5.9 24 1.4 9.5 - 16 ~ 
5-15 6.8 12 1.4 5.4 0.06 12 I 

CXI 

5-22 T.8 6.8 0.25 2.8 I 9.1 0 -
6-5 5.6 4.1 0.16 1.2 3.1 co - co 

....... 

Results less thR11 reportin~ limit are indicated by a (-). 
No entry indicates no analysis made. 

~ 



APPENDIX C 
TABLE 2 (Continued) 

CONCENTRATIONS OF RADIONUCLIDES IN PASTURE r.BASS - 1963 
Units of pc/11. 

zr9s_ Rul03+ cel44_ 
Date :. K40 zn6S Nb95 cs 137 Ru106 I 131 Prl44 p32 sr90 - ·-

Reporting 
Limits 0.3 0.08 0.05 0.03 0.5 0.05 0.5 0.1 0.002 

Mesa (continued) 

6-11 8.1 10 0.62 3.6 - 10 
6-19 1.6 2.3 0.22 1.2 0.26 4.1 
6-25 6·.6 4.9 0.18 2.2 0.15 8.6 
1-1 6.8 5.8 0.51 3.4 - 1.1 
1-9 6.6 14 0.61 6.8 - 14 0.101 
1-15 20 25 1.2 15 - 22 I 

1-23 23 24 1.4 13 19 ...... - -.:) 

7-31 1.1 0.09 0.9 0.09 - 0.01 0.9 CA) 

I 

8-6 24 30 2.2 20 - 61 0.111 
8-14 20 20 3.5 16 - 40 
8-20 31 4.8 o.87 4.6 - 7.1 
8-28 26 9.4 1.8 9.2 0.08 28 
9-3 7.1 0.3 0.09 0.96 0.26 4.2 
9-5 7.4 1.0 0.20 1.0 0.25 4.4 
9-11 13 2.0 o.42 2.0 0.12 5.9 
9-19 1.1 1.1 0.33 1.2 0.19 16 
9-25 9.5 1.6 0.31 2.2 0.36 11 

10-1 1.9 o.47 0.15 0.53 - 2.3 
10-9 26 10 3.4 12 0.09 36 
10-15 27 9.5 0.90 9.1 0.05 11 

10-23 8.5 1.6 o.65 2.8 o.48 13 Ill 
10-29 26 1.1 o-.44 0.91 0.01 35 ~ 
u-6 14 2.4 1.1 3.0 0.01 11 0.263 I 

00 
0 
c.o 
c.o 
...... 

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

..> 
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APPENDIX C 

TllBLE 3 

CONCENTRftTIONS nr 'RADIONUCLIDES rn ~rourm nEEfo' PUPCHft.SEn To'PQH r.ocn '·*Al>KETS - 1963 
Uni ts or pc/fl. 

ce11t1t_ zr95_ 
Date p32 Prlltlt 1131 rsl37 Nb95 zn6S KltO .srgo. -
"eportinP' 

Limits 0.1 0.5 0.05 0.03 0.05 0.08 o.4 0.002 

1-7 - - - 0.06 - - 3.0 0.003 
1-7 - - - 0.05 - - 2.7 0.004 
1-16 - - - 0.24 - 4.8 2.6 0.01 
2-1 - - - 0.11 - 0.09 2.8 
2-1 - - 0.06 0.11 - 0.11 3.5 
3-8 - - - 0.06 - - 3.3 
3-8 - - - 0.16 - - 3.1 
4-25 - - - 0.11 - - 3.1 
4-25 - - 0.08 - 3.3 0.003 I - - ...... 
5-2 - 0.5 - 0.12 - 0.08 2.9 0.003 -.] 

5-2 0.1 0.15 0.13 3.4 0.003 ""' - - - I 

5-2 - - - 0.16 - 0.15 3.3 0.012 
5-2 - 0.9 - 0.25 - 0.08 3.1 0.004 
5-2 - o.6 - 0.33 0.05 0.28 3.7 0.004 
5-2 - - - 0.11 - 0.23 2.6 0.006 
5-2 - 0.5 - 0.23 - 0.08 3.0 0.005 
6-17 - - - 0.15 - 0.09 3.1 0.002 
6-17 - - - 0.16 - - 3.5 
6-17 - 0.5 - o.84 - - 3.0 0.003 
7-9 - - - 0.16 - - 3.3 0.009 
7-9 - - - 0.01 - - 2.9 0.013 
1-9 - - 0. 1 l: 0.11 - 0.08 0.5 0.012 
8-5 - - - 0.11 - - 3.0 0.002 
8-5 1.0 0.09 - 2.4 0.005 ::r: - - - ~ 8-5 - - - 0.09 - - 2.8 0.002 I 

9-26 0.15 0.11 3.1 < 0.008 CX> - - 0 
9-26 0.12 I - 3.4 < 0.014 CD - - CD 
10-15 - 0.09 0.13 0.11 3.3 < 0.008 ...... 

Pesul ts less than reportinl" lil'T'it Are inrlicAte'l bv a (_). 
No entrv indicates no Annlvsis MAde. 



/\PPENnIX C 
T/\BLF. 3 (Continued) 

CONCENTPATIONS m;o NDJONUCT,IDES TN r.PnUND BEEF 'PuPCHASED FnOH LOCftL ••ARKETS - 1963 
Units qf' pc/ /t, 

Date p32 

i>eportin17 
Limits 

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

--
0.1 

< 0.11 
< 0.11 
< 0.11 

Ce lltlt_ 
Prlltlt 

0.5 

1131 c8 137 -
0.05 0.03 

0.30 
O.lJ 
0.39 
0.13 
o.49 
0.24 
0.22 

Pesults less than reporting limit Are indicated by a (-)~ 

zr9s_ 
Nb95 zn6S KltO - - -
0.05 0.08 o.4 

- 2.4 
0.09 3.0 
o.oa 3.1 
- 3.2 
- 3.1 
- 4.1 
- 3.5 

-> 

sr9o -
0.002 

< 0.007 
< 0.011 
< 0.004 

0.004 
< 0.009 
< 0.017 
< 0.007 

I 
....... 
-J 
(J1 

I 

II: 
~ 
I 

00 
0 
co 
co 
....... 
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APPENDIX C 
TABLE 4 

CONCENTRATIONS OF RADIONUCLIDES IN LOCALLY GROWN FARM PROJXJCE - 1963 
Uni ts of pc/g 

cel1t1t_ Zr gs_ 

~ Product p32 Prlltlt r131 csl37 Rbgs zn65 KltO sr90 - -
Reporting Limits 0.1 0.5 0.05 0.03 0.05 0.08 o.4 0.002 

5-31 Strawberries 2.1 - 0.05 0.62 1.1 
5-31 Asparagus 1.2 - -- 0.01 2.3 
5-31 Aspar~gus - - - -- 0.13 2.1 
5-31 Strawberries - 1.3 - 0.11 0.79 1.4 
5-31 Strawberries 0.22 0.1 - 0.05 o.43 1.6 
5-31 Asparagus - - - - 0.06 2.6 
6-11 Lettuce - 5.1 - 0.15 o.87 0.52 4.8 0.11 
6-11 Beets - 2.9 - 0.08 2.0 - 6.6 0.002 I 

6-19 Cabbage o.8 0.06 2.6 0.007 
..... - - -.:J 

6-19 Lettuce 1.9 0.01 1.0 3.8 0.035 O> - I 

6-19 Parsnips - - - - 2.6 0.009 
6-19 Cherries - - 0.05 0.13 3.0 0.009 
6-19 Lettuce 4.4 - 0.2 2.7 4.7 0.039 
6-19 Beet Tops 5.7 0.12 0.37 4.o 6.3 
6-19 Beet Poots 1.7 - - 0.21 3.6 
6-19 Onions - - o.4 0.35 2.1 0.011 
6-19 Carrots 0.9 - o.o4 0.36 5.4 0.012 
6-19 Beet Greens 0.36 4.5 0.06 0.19 2.7 - 8.5 
6-19 Beet P.oots - - - - 0.01 - 5.9 
6-19 Lettuce 0.12 2.1 0.06 0.11 1.4 0.08 5.1 0.016 
6-19 Cherries - - - - 0.06 - - 0.007 
6-25 Apples - - - - - - 1.3 0.003 
7-3 Beans 0.11 3.3 - 0.14 0.21 0.58 3.8 0.009 t:O 
7-9 Apricots - - 0.10 o.63 1.8 0.036 :?i. 
7-9 Apricots 1.1 - 0.08 o.6 2.0 0.035 I 

00 
7-11 Lettuce 9.6 - 0.24 2.9 5.1 0.083 0 

7-11 Turnips 6.5 0 .• 11 I 1.8 3.8 0.046 co - co ..... 
Pesults less than reportin~ limit are indicated by a (-). 
No entry indicates no analysis made. 



APPENDIX C 
TABLE 4 (Continued) 

CONCENTPATIOHS OF RADJ('INUCLIDES IN LOCALLY '1POWN FARM PFODUCE - 1963 
Units of' pc/g 

cel1t1t_ zr9S_ 
Date Product p32 Pr l ltlt I 131 csl 37 Nb9S Zn6S KltO sr9o . - - -
Peporting Limits 0.1 0.5 0.05. 0.03 0.05 0.06 o.4 0.002 

7-11 Apricots o.8 - ·o.o4 0.36 2.9 0.019 
7-11 Beans 1.8 - - 0.19 2.0 0.012 
7-11 Beet Tops 
7-11 Beet Roots 3.6 - 0.13 1.5 4.8 
7-15 Apricots o.44 1.3 - 0.01 0.5 - 3.2 0.001 
7-15 Apples - o.6 - - 0.16 - 1.5 0.045 
7-31 Beans 0.37 - 0.06 - - 0.16 3.0 0.018 
7-31 Peaches - - - - 0.19 - 1.6 0.011 
7-31 Apricots 0.11 1.2 - 0.06 o.45 0.21 2.9 0.036 
8-1 Apricots - - 0.14 o.4 2.4 0.012 I 

8-1 
~ 

Prunes - - - 0.05 1.5 0.012 -:I 

8-1 Potatoes 5.6 0.012 -:I - - - - I 

6-1 Apricots - - 0.05 0.14 3.0 0.012 
8-1 ~trinr beens - - o.o4 0.14 3.2 0.012 
8-1 Berries - - 0.19 0.51 o.8 0.012 
8-1 Cucumbers 1.0 0.1 - - 1.3 1.8 0.012 
8-1 Sweet Corn 1.0 - - 0.36 3.9 0.012· 
8-1 Apples - - 0.05 0.11 1.3 0.012 
8-1 r.reen Beans o.6 - - - 2.6 0.039 
8-1 Turnips 2.0 - - 0.57 3.5 0.039 
8-1 Cucumbers - - - - 2.0 0.039 
8-1 l"lkra 
8-1 Parsley J.3 - 0.34 i.4 o.66 10.5 0.039 
8-1 Squash - 0.12 - - 7.3 0.039 
8-1 Sweet Corn - - - - ,.2 0.039 
8-1 Beets - - - .2 0.039 tr: 
8-1 Lettuce - - 0.14 0.81 4.3 0.039 :fl 
8-1 PA dishes - - - - 3.4 0.039 I 

8-1 ~.pricots o.o5 0.18 2.3 0.039 CX> - - 0 
9-12 Pe Ache a 0.3 - - 0.03 0.09 0.11 2.5 0.010 CD 

CD ..... 
nesults .less th1m reportinrr llMlt Are i.ndlcA.tP.d hy a (-).' 
!Jo entrv indicates no analysis made. 

/ 



APPENDIX C 
TABLE 5 

CONCENTRATION OF RADIONlJCLIDES IN FOOD PURCHASED FROM L~AL STORES - 196~ 

Units of pc/g 

cel44 zr95 
Date Product -Prl44 11~1 cs137 -m?F; Zn135 }('O Srgo 

Reporting Limits* 0.5 0.05 0.03 0.05 o.oB o.4 0.002 

6-12 Lettuce o.8 0.05 - - 3.0 0.003 
6-12 Beet Tops lt..4 - ').34 2.9 4.5 
6-12 Beet Roots - - - 0.16 2.6 0.018 
6-12 Radishes o.8 - 0.08 2.2 0.017 
6-12 Rhubarb - - o.o4 0.11 2.9 0.025 
6-12 Asparagus - - 0.03 - 2.7 0.003 
8-1 Cucumbers 0.5 - - - - 2.0 0.013 
0-1 Beet Roots 0.7 0.10 - - - 4.o 0.013 I 

8-1 Beet Tops 2.2 2.4 - 8.3 0.013 ...... - - -.J 

8-1 Carrots - 0.08 - - - 2.9 0.013 C':l 
I 

8-1 Peaches - 0.05 - - - 1.8 0.013 
8-1 Potatoes - - - - 0.13 4.3 0.013 
8-1 Green Peppers 1.3 0.22 - - - 2.1 0.013 
0-1 Radishes - - - 0.10 2.6 0.013 
8-1 Celery - 0.24 - - - . 6.1 0.013 
8-1 Cabbage o.9 0.20 - - - 2.8 0.013 
8-1 Plums - - - - - 1.4 0.013 
8-1 String Beans - - - 0.1 - 2.5 0.013 
8-1 Green Onions 3.6 0.35 o.o8 0.15 0.10 5.1 0.013 
8-1 Apples - - - - - 1.2 
8-1 Sweet Corn - - - - - 2.4 
8-1 Endive - o.43 - 0.24 - 2.4 
8-1 Tomatoes - 0.05 - - - 2.0 :::c 
8-1 Blueberries 0.7 - 0.06 o.46 - 0.5 ~ 
8-1 Romaine 0.15 - 0.11 - 3.1 I - CJ 

0 
CD 
CD 

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

No entry indicates no analysis made. 



Date 

APff:NDIX C 
TABLE 5 (Continued) 

CO~ENrRATION OF RADIONUCLIDES HI FOOD PURCHASED FRQ.f LOOAL STORES - 1963 
Units of pc/g 

ce1u Zr96 

Product . u.• -Pr 1131 cs13? -Nb96 'l.Jl86 -
Reporting Limits* 0.5 0.05 0.03 0.05 o.o8 

8-1 Strawberries 0.5 
6-1 Grapes -
8-1 Apricots 0.9 
8-1 Head Lettuce 0.5 

o.o8 
0.07 
0.07 

o.o4 
o.o4 

0.019 

0.20 

-
-
0.22 

l('O Sr90 -
o.4 0.002 

L2 
1.9 
2.5 
2.0 

I 

""' -l 
<D 
I 

::r: 
~ 
I 

CXl 
0 
co 
co 
""' 
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APPENDIX C 
TABLE 6 

CONCENI'RATION OF RADIONUCLIDES IN OYSTERS FRCM 
WILLA.PA BAY 2 WASHINGTON - 196~ 

) 
Units of pc/g 

Date JC'O zn65 csl3'7 p32 Cose Coeo 

Reporting 
Limits* 0.3 0.1 0.03 0.1 0.7 o.6 

1-8 5.6 46 l.9 
1-23 21 82 2.2 
2-7 l.7 22 0.12 2.1 
2-19 24 120 3.1 
3-6 2.3 73 1.4 
3-20 24 69 2.6 2.4. 2.9 
4-3 27 78 0.63 < 1.6 1.0 
4-17 66 0~24 5.7 
5-1 25 78 0.58 10 0.87 
5-14 3.6 84 o.43 14 0.77 
5-28 1.7 99 0.52 5.9 
6-12 0.94 86 0.50 7.8 0.82 
6-26 1.4 76 7.1 
7-9 3.9 58 o.49 8.o 0.71 
7-24 0.57. 74 0.61 7.1 
8-7 1.9 87 3.6 
8-21 1.5 74 2.2 
9-5 2.4 130 2.6 
9-19 2.5 58 1.8 
10-1 2.6 92 0.12 l. 7 
10-15 3.4 82 o.88 
10-30 2.1 90 0.60 
11-14 4.4 84 < 3.0 
12-3 o.66 87 « l.9 
12-12 2.2 93 < 1.4 
12-23 2.0 86 2.2 

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

EXTERNAL RADIATION EXPOSURE RESULTS 



t_ 

I 

Measurement 
Period 

12/31/62-1/2/63 
1/2-1/4 
1/4-1/1 
1/1-1/9 
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/ll 
2/11-2/13 
2/13-2/15 
2/15-2/18 
2/18-2/20 
2/20-2/23 
2/23-2/25 
2/25-2/27 
2/27-3/1 

APPENDIX D 
TABLE 1 

IONIZATION CHAMBER MEASUREMENTS 
FOR THE HANFORD RESERVATION AND RICHLAND - 1963 

mr/da.y Hensurement 
Hanford Pichlnnd Period 

0.53 0.58 3/1-3/4 
0.60 0.92 3/4-3/6 
o.69 o.66 3/6-3/8 
0.61 o.64 3/8-3/11 
o.68 0.60 3/11-3113 
0.50 o.42 3/13-3/15 
0.55 0.111 3/15-3/18 
0.55 0.116 3/18-3/20 
o.48 o.41 3/20-3/22 
o.48 o.43 3/22-3/25 
o.46 o.47 3/25-3/27 
o.45 0.115 3/27-3/29 
0.50 0.57 3/29-4/1 
o.4o 0.37 4/1-4/3 
0.39 0.39 4/3-4/5 
o.42 0.39 4/5-4/8 
o.43 o.44 4/8-4/10 
o.45 o.45 4/10-4/12 
o.46 o.45 4/12-4/15 
o.42 o.43 4/15-4/17 
o.46 o.49 4/17-4/19 
o.41 o.41 4/19-4/22 
o.44 o.43 4/22-4/24 
o.44 o.41 4/2h-4/26 
0.37 0.35 4/26-4/29 
0.37 0.36 4/29-5/1 

mr/day 
Ilfmford Richland 

o.44 o.4o 
0.39 o.42 
o.44 o.44 
o.42 o.41 
o.43 0.37 
0.38 0.33 
o.4o 0.37 
0.35 0.37 

I 
~ 

o.41 0.37 o::> 
1'., 

o.41 0.39 I 

0.36 0.32 
o.42 0.39 
o.41 o.41 
o.45 o.44 
o.43 o.4o 
0.38 ·o.4o 
o.42 0.38 
0.39 o.4o 
o.47 0.39 
o.4o o.44 
o.43 0.39 
o.42 o.43 

::rl o.48 0.33 ~ o.48 0.36 I 

o.48 0.39 o::> 
0 

o.47 o.47 CD 
CD 
~ 

J 



APPENDIX D 
T~BJ.E 1 (Continued) 

ION!ZflTION CllMmEn tAEAStJP.E~'ENTS 

FOR THE HANFnnn PESERVft.TION MID RICHLAND - 1963 

Measurement mr/day ''easurement mr/dal 
Period Hanford -Piehl.and Period Hanford Richland -

5/1-5/3 o.44 0.31 7/1-7/3 0.10 o.66 
5/3-4/6 o.44 o.46 7/3-7/5 0.59 0.73 
5/6-5/6 o.45 o.4o 7/5-7/6 0.11 o.66 
5/6-5/10 o.45 0.52 7/6-7/10 o. 77 0.95 
5/10-5/13 0.52 o.46 7/10-7/12 0.61 0.56 
5/13-5/15 0.50 o.46 7/12-7/15 0.51 0.61 
5/15-5/17 0.50 o.45 7/15-7/17 0.59 0.52 
5/17-5/20 o.46 0.54 7/17-7/19 0.50 0.52 
5/20-5/22 0.50 o.46 7/19-7/22 0.56 0.52 
5/22-5/24 o.47 0.50 7/22-7/24 0.55 0.53 I 

5/24-5/27 0.50 0.50 7/24-7/26 0.51 0.50 ..... 
CX> 

5/27-5/29 o.41 0.51 7/26-7/29 0.50 w 

5/29-5/31 o.47 o.48 7/29-7/31 0.56 
I 

5/31-6/3 o.48 0.52 7/31-6/2 o.49 0.57 
6/3-6/5 o.49 o.48 0/2-8/5 0.56 0.52 
6/5-6/7 o.43 o.42 8/5-817 o.48 o.45 
6/7-6/10 o.49 0.51 817-8/9 0.59 0.51 
6/10-6/12 o.48 o.48 8/9-8/12 0.50 0.56 
6/12-6/14 0.51 o.46 0/12-8/14 0.51 0.51 
6/14-6/18 o.43 o.48 8/14-8/16 o.41 0.55 
6/18-6/19 o.44 o.47 8/16-8/19 o.41 0.54 
6/19-6/21 o.4o o.44 8/19-8/21 o.48 o.47 
6/21-6/24 o.67 o.6h 8/21-8/23 o.44 0.51 
6/24-6/26 0.52 0.60 8/23-8/26 0.55 0.53 
6/26-6/28 0.61 0.61 8/26-8/28 o.45 0.50 

~ 6/28-7/1 o.63 o.65 8/28-8/30 0.55 ~ 
I 

CX> 
0 
<O 
co 

No entry indicates no readin~. ..... 



APPENDIX D 
TABLE 1 (Continued) 

IONIZATTON CHAMBER t4EASURID.fENTS 
FOR THE HANFORD RESERVATION AND RICHLAND -1963 

J.fe as urenien t mr/day Measurement mr/day 
Period Hanf"ord Richland Period Hanford Richland -

9/3-9/4 o.43 o.45 11/1-11/4 0.56 0.55 
9/4-9/6 0.54 0.51 11/4-11/6 o.46 o.46 
9/6--9/9 o.47 0.52 11/6-11/8 o.46 o.46 
9/9-9/11 0.50 0.51 ll/8-11111 o.46 o.49 
9/11-9/13 o.43 0.56 11/11-11/13 0.54 0.51 
9/13-9/16 0.54 0.54 11/13-11/15 0.52 0.53 
9/16-9/18 o.48 0.53 11/15-11/18 o.48 o.49 
9/18-9/20 0.52 0.52 11/18-11/20 o.47 o.48 
9/20-9/23 0.50 0.57 11/20-11/22 0.56 0.50 
9/23-9/25 0.51 0.55 11/22-11/26 o.46 o.48 
9/25-9/27 0.52 0.54 11/26-11/27 0.54 I 

........ 
9/27-9/30 0.53 0.51 12/2-12/4 0.57 0.51 co 

~ 
9/30-10/2 o.43 o.48 12/4-12/6 o.47 0.1•9 I 

10/2-10/4 o.45 o.48 12/6-12/9 o.47 o.48 
10/4-10/7 o.45 o.49 12/9-12/11 0.39 o.47 
10/7-10/9 0.1,9 0.50 12/11-12/13 o.47 o.49 
10/9-10/11 o.46 0.50 12/13-12/16 o.46 0.50 
10/11-10/14 o.48 o.48 12/19-12/18 o.41 o.44 
10/14-10/16 0.52 12/18-12/20 o.41 o.47 · 
10/16-10/18 o.49 0.53 12/20-12/23 o.lt8 o.48 
10/18-10/21 0.52 0.52 12/23-12/26 0.53 
10/21-10/23 0~41 o.44 12/23-12/27 0.24 
10/23-10/25 o.44 12/26-12/30 o.49 
10/25-10/28 0.52 0.52 12/27-12/30 o.47 
10/28-10/30 0.51 0.50 12/30-12/31 o.49 o.49 

II: 10/30-11/l 0.53 0.53 
~ 
I 
co 
0 
CD 
CD 

No entry indicates no readin~. ...... 

....> 
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APPENDIX D 
TABLE 2 

IONIZATION CE!'.J·!BER MEASlIREMENl'S 
OF IMMERSION DOSE IN THE CCLUMBIA RIVER - 1963 

Measurement Measurement Measurement 
Period. Mr/Day Period. Mr/Day Period Mr/Day 

Vernita Ferry 

12/28/62-1/4/63 0.79 3/8-3/15 0.10 5/10-5/17 0.28 
1/4-1/ll 0.57 3/15-3/22 o.47 5/17-5/22 0.14 
l/11-1/25 0.05 3/22-3/29 0.13 8/21-8/28 0.38 
1/25-2/l Lost 3/29-4/5 0.11 8/28-9/11 0.36 
2/1-2/8 0.80 4/5-4/12 0.31 9/11-9/26 0.31 
2/8-2/15 o.48 4/12-4/19 o.42 9/26-10/9 0.79 
2/15-2/21 0.21 4/19-4/26 0.16 10/9-10/16 o.41 
2/21-3/1 . 0.19 4/26-5/3 0.21 l0/16-10/23 0.25 
3/1-3/8 o.47 5/3-5/10 0.15 l0/23-10/30 o. 73 -

Ranford. Fer!Z 

12/28/62-1/4/63 4/26-4/30 Lost 9/3-9/6 6.3 
1/4-1/8 5.0 4/30-5/3 8.4 9/6-9/10 4.5 
1/8-1/l.L 2.9 5/3-5/10 2.6 9/10-9/13 3.9 
l/11-1/15 3.8 5/10-5/14 6.4 9/13-9/17 5.7 
1/15-1/18 4.9 5/14-5/17 7.4 9/17-9/20 Lost 
1/18-1/22 5.1 5/17-5/21 7.9 9/20-9/24 9.9 
1/22-1/25 7.7 5/21-5/24 Lost 9/24-9/27 5.8 
1/25-2/l 4.7 5/24-5/28 6.3 9/27-10/1 2.7 
2/1-2/5 6.4 5/28-%4 3.2 10/1-10/4 5.2 
2/5-2/8 5.2 6/4-6 7 1.8 10/4-10/8 6.1 
2/8-2/12 7.5 6/7-6/ll 1.7 l0/8-10/11 4.8 
2/12-2/15 7.2 6/11-6/14 l.9 10/11-10/15 4.6 
2/15-2/19 6.4 6/14-6/18 1.3 10/15-10/18 6.4 
2/19-2/21 3.8 6/18-6/21 1.4 10/18-10/22 8.3 
2/21,.2/26 5.8 6/21-6/25 2.1 10/22-10/25 7.8 
2/26-31s1 4.7 6/25-6/28 2.8 10/25-10/29 8.o 
3/1-3 5 6.8 6/28-7/2 7.8 10/29-11/l 5.5 
3/5-3/8 6.1 7/2-7/5 8.8 11/1-11/6 7.7 
3/8-3/11 9,7 7/5-7/9 7.6 11/6-11/8 4.4·. 
3/11-3/15 6.6 7/9-7/12 7.9 11/8-11/12 5.1 
3/J..5-3/18 7.2 . 7/12-7/16 7.3 11/12-11/15 7.0 
3/18-3/22 8.1 7/16-7/19 4.6 11/15-11/19 7.3 
3/22-3/26" 11 7/19-7/26 6.9 11/19-11/22 5.1 
3/26-3/29 11 7/26-7/27 7.6 11/22-ll/27 6.9 
3/29-4/2 7,9 8/2-8/9 6.4 11/27-12/3 8.5 
4/2-4/5 9.6 8/9-8/13 6.1 12/3-12/6 5.4 
4/5-4/9 10 8/13-8/16 6.9 12/6-12/10 6.4 
4/9-4/12 7.6 8/16-8/20 7.6 12/10-12/13 5.6 
4/12-4/16 10 8/20-8/23 4.4 12/13-12/17 5.1 
4/16-4/19 7.8 8/23-8/27 6.6 12/17-12/20 6.8 
4/1.9-4/23 Lost 8/21-8/30 7.1 12/20-12/27 6.6 
4/23-4/26 12 8/30-9/3 6.3 12/27-12/3l 7.0 
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APPENDIX D 
TABLE 2 (Continued} 

IONIZATION CHAMBER MEAStrnEMENTS 
OF IMMERSION DOSE IN THE COLUMBIA RIVER - 1963 

Measurement Measurement Measurement 
Period Mr/Day Period Mr/Day Period Mr/'Day 

~00 Area Dock 

12/28/62-1/4/63 3.7 5/3-5/10 2.8 8/30-9/6 3.5 
1/4-1/ll 3.1 5/10-5/17 2.7 9/6-9/13 3.7 
1/11-1/18 2.7 5/17-5/24 2.5 9/13-9/20 3.9 
1/18-1/25 3.2 5/24-5/31 2.4 9/20-9/27 3.7 
1/25-2/l 3.2 5/31-6/7 1.7 9/27-10/4 3.3 
2/1-2/8 3.2 6/7-6/14 2.1 10/4-10/ll 3.7 
2/8-2/15 3.1 6/14-6/21 2.1 10/11-10/18 4.1 
2/15-2/21 2.4 6/21-6/28 2.8 10/18-10/25 5.0 
2/21-3/1 3.4 6/28-7/5 3.9 10/25-ll/l Lost -

3/1-3/8 5.1 7/5-7/12 2.9 11/1-11/8 3.6 
3/8-3/15 4.9 7/12-7/19 2.3 ll/8-11/15 3.2 
3/15-3/22 5. 7 7/19-7/26 2.9 ll/15-11/22 3.5 
3/22-3/29 4.o 7/26-8/2 3.3 11/22-12/6 3.8 
3/29-4/5 . 5.3 8/2-8/9 2.6 12/6-12/13 4.8 
4/5-4/12 4.6 8/9-8/16 2.9 12/13-12/20 3.8 
4/12-4/19 5.4 8/16-8/23 2.5 12/20-1%27 4.6 
4/19-4/26 4.5 8/23-8/30 1.7 12/27-1 8/64 4.4 
4/26-5/3 1.6 

Pasco Purn-c Rouse 

12/28/62-1/4/63 1.2 4/12-4/26 Lost 8/9-8/16 1.6 
1/4-1/ll 1.3 4/26-5/10 2.4 8/16-8/23 1.4 
l/ll-1/18 1.0 5/3-5/10 1.1 8/23-8/30 o.49 
1/18-1/25 1.4 5/10-5/17 1.4 8/30-9/3 3. 7 
1/25-2/l 1.2 5/17-5/24 1.1 9/3-9/5 1-9 
2/1-2/8 1.3 5/24-5/31 1.1 9/5-9/13 1.5 
2/8-2/15 Missing 5/31-6/7 o.64 9/13-9/27 1.7 
·2/15-2/2l. 0.65 6/7-6/14 0.53 9/27-10/4 1.9 
2/21-3/1 0.89 6/14-6/21 0.99 10/4-10/ll 1.7 
3/1-3/8 0.83 6/21-6/28 0.87 10/11-10/18 1.8;. 
3/8-3/15 1.4 6/28-7/5 o.4o 10/18-10/25 5.7 
3/15-3/22 1.6 7/5-7/12 1.1 10/25-11/l Missing 
3/22-3/29. 1.7 7/12-7/19 0.96 11/1-11/8 1.5 . .) 

3/29-4/5 1.4 7/19-8/2 1.6 11/8-11/15 1.4 
4/5-4/12 1.3 8/2-8/9 1.2 11/15-11/22 1.7 
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APH:NDIX D 
TABLE 2 (Continued) 

IONIZATION CHAMBER MEASum:MENl'S 
OF IMMERSION DOSE IN THE COLUMBIA RIVER - 1963 

Measurement Measurement Measurement 
Period Mr/Day Period Mr/Day Period Mr/Day 

Columbia Park Marina 

12/28/62-1/4/63 0.39 5/17-5/24 Lost 9/6-9/13 0.55 
l/4-1/11 o.68 5/24-5/29 o.88 9/13-9/20 o.47 
1/11-ral Lost 5/29-6/7 0.92 9/20-9/27 o.43 
2/1-2 8 2.4 6/7-6/14 Lost 9/27-10/4 0.53 
2/8-2/15 o.43 6/14-6/21 0.26 10/4-10/11 0.67 
2/15-2/21 0.58 6/21-6/28 0.07 lO/ll-10/18 l.l 
2/21-3/1 o.42 6/28-7/5 0.25 l0/18-10/25 Lost 
3/1-3/8 0.57 7/5-7/12 0.16 10/25-11/l 1.8 
3/8-3/15 o.44 7/12-7/19 0.37 ll/l-11/8 0.91 
3/15-3/22 0.62 7/19-7/26 0.15 l.1/8-11/15 l.2 
3/22-3/29 1.3 7/26-8/2 0.62 11/15-11/22 0.82 
3/29-4/5 0.98 8/2-8/9 o.41 11/22-12/6 l.8 
4/5-4/12 0.93 8/9-8/16 0.61 12/6-12/13 0.97 
4/12-4/26 Lost '8/16-8/23 0.51 12/13-12/20 l.6 
4/26-5/3 . 0.87 8/23-8/30 0.54 12/20-12/27 o.88 
5/3-5/10 o.4o 8/30-9/6 0.50 12/21-1/10/64 l.3 
5/10-5/17 0.77 

Richland Marina 

12/28/62-1/4/63 . 2.0 5/3-5/10 1.8 8/30-9/6 4.l 
l/4-l/ll 2.1 5/10-5/17 1.9 9/6-9/1-3 2.6 
l/ll-l/18 2.7 5/17-5/24 Lost 9/13-9/20 2.9 
l/18-1/25 2.1 5/24-5/31 2.0 9/20-9/27 2.0 
l/25-2/l 3.0 5/31-6/7 . 1.3 9/27-l0/4 1.4 
2/1-2/8 l.4 6/7-6/21 Lost 10/4-10/11 2.2 
2/8-2/15 l.6 6/21-6/28 o.84 10/11-10/18 l.6 
2/15-2/21 1.4 6/28-7/5 Lost 10/18-10/25 2.2 
2/21-3/1 2.0 7/5-7/12 2.9 10/25-11/8 Lost 
3/1-3/8 Missing 7/12-7/19 Lost 11/8-11/15 l.5 
3/8-3/15 2.2 7/19-7/26 1.7 11/15-11/22 l.8 
3/15-3/22 3.1 7/26-8/2 2.2 11/22-12/6 2.8 
3/22-3/29 3.3 8/2-8/9 2.0 12/6-12/13 2.7 
3/29-4/5 2.7 8/9-8/16 2.4 12/13-12/20 3.2 
4/5-!~/26 Lost 8/16-8/23 2.8 12/20-12/27 2.4 
4/26-5/3 3.2 8/23-8/30 2.0 12/27-1/10/~ 2.6 
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XI. APPENDIX E 

ANALYTICAL ME'I'HOPS 
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XI. APPENDIX E 

ANALYTICAL METHODS 

1. Water Analyses 

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

selected radionuclides. Alpha emitters are extracted with diethyl ether from 

9N nitric acid. The gross alpha activity is measured with a zinc sulfide (ZnS) 

scintillation counter. Gross beta activity is determined by evaporating a 

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

beta counter operated in the proportional region. 

Rare earths plus Y, 1131 , P 32, and Sr90 are measured by beta count

ing after chemical separation. The rare earths are isolated as a group by_ 

hydroxide, fluoride, and oxalate precipitations; iodine is isolated by carbon 

tetrachloride extraction and precipitation as silver iodide; phosphorous by 

extraction of phosphomolybdate; and strontium by successive precipitation or 

the nitrate and the carbonate. Y 90 is separated from the strontium as the 

oxalate and ignited to the oxide after secular equilibrium is established and 

is then measured to determine Sr90 . Beta decay curves are extrapolated to 

sampling time to determine the initial activity levels and to check separation 

effectiveness. 

Sodium-24, Np239, Cr51 , Cu64, and Sc 46 (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-activated sodium iodide (Nal(Tl)] scintillation 

crystal detector. Zinc-65 and Sc 46 are determined from counting plates pre

viously used for Na24 and Cu64 determinations. The Sc46 0. 89 and 1. 12 Mev 

photons are counted by coincidence counting using two 3 in. Na! crystals· and 

a Sc 46 .reference sample for adjustments. Zn 65 is determined by counting 

with a· 5 in ... Na! crystal and using the scandium results for correction. 

Copper-64 is determined from gamma-gamma coincidence counting 

measurement of the annihilation photons produced by positron emission. Sc 46 

! 
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·is measured by gamma-gamma coincidence counting of the 0. 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 acidifying with 9N HCl. It is then extracted into ben

zene, back extracted into water and precipitated as the metal, dried, weighed 

and counted on a gas-flow proportional counter. 

If uranium 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 

- Na! (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 1131 ln milk is routinely 

accomplished with a detection capability of approximately 2 pc/l w~en 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 .l x 8, 20 to 50 mesh Cl form., 

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. Na! (Tl) well crystal. Recoveries 

of 90% or better in the resin column have been accomplished With 

sample sizes up to 12 gal. 

Analysis for radiostrontium is performed in the following manner: 

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 nitric acid. The alkaline earths are precipitated from all 

samples as carbonates on addition of NaOH. Strontium and other 

alkaline earth metals are then precipitated with fuming nitric acid 

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 (OH 3) precipitation and barium is 

removed as the chromate. Strontium is precipitated as a carbonate 

and then dried in a 1 in. stainless steel counting 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 is allowed to reach secular equilibrium with its daughter, y 9o, 

which is then extracted with buffered TTA. y 9o is counted in the same man

ner as the strontium mixture. The Sr90 content of the original sample is 

calculated from the y 90 counting rate, and the Sr90 content from the differ

ence in counting rates of total strontium and Sr90 . 

The chemical separation for radiophosphorous is performed on sam-

ples of sufficient size to yield 40 to 50 mg of phosphorous: 

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

with nitric acid. Phosphorous is precipitated from the acid solution 

as ammonium phosphomolybdate. The precipitate is dissolved in 

ammonium hydroxide, ammonium citrate is added to complex most 

of the remaining interfering elements, and the phosphorous is pre

cipitated as magnesium ammonium phosphate. After dissolving the 

precipitate in hydrochloric acid, ammonium citrate is again added 

and phosphorous is reprecipitated with NH
4
0H as magnesium 

ammonium 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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3. Air Sample Annlyses 

Airbqrne concentrations of radioactive materials are measured prin

cipally by 1131 scrubber samplers. These samplers consist of a calibrated, 

electrically-driven vacuum pump which draws 1. 5 cfm of air through 1 liter 

of 0. 05N NaOH O. 05]! Na
2
co3 with 20 mg of 1- carrier. A balancing plat

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 1131 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

cipitated with AgN0
3 

and filtered. The radiation from the 1131 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 -

counter calibration, chemical recovery of the 1131 , scrubber efficiency and 

the volume of air sampled. 

Measurements for concentrations of radioactive particulates 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. Selected filters are 

also counted with a ZnS scintillation counter for gross alpha radioactivity. 
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P. 0. Box 338 
Ephrata, Washington 
Attn: J. P. Pflueger 

John Hopkins University 
Chesapeake Bay Institute 
Baltimore, Maryland 
Attn: D. W. Pritchard 

Kennewick Water Superintendent 
220 W. Kennewick A venue 
Kennewick, Washington 
Attn: Harry Ray 

Massachusetts Institute of Technology 
Cambridge, Massachusetts 
Attn: D. E. Carritt 

Montana State Board of Health 
Division of Environmental Sanitation 
Helena, Montana 
Attn: C. V. Brinck 

Oregon State Board of Health 
Portland, Oregon 
Attn: Ken F. Spies 

Oregon State University 
Department of Oceanography 
Corvallis, Oregon 
Att~ W. V. Burt 

Pasco Water Superintendent 
412 W. Clark Street 
Pasco, Washington 
Attn: C. F. Whetsler 
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Puerto Rico Nuclear Center 
Mayaguez, Puerto Rico 
Attn: Frank G. Lowman 

Richland Operations Office 
Attn: K. L. Englund ( 11) 

J. E. Goodwin ( 1) 
C. N. Zangar (1) 
Technical Information Library ( 1) 

Richland Water Superintendent 
505 Swift Blvd. 
Richland, Washington 
Attn: J. A. McCool 

Scripps Institute of Oceanography 
La Jolla, California 
Attn: T. R. Folsom 

E. D. Golberg 
J. D. Isaacs 
M. B. Schaefer 

Union Carbide Corporation (ORNL) 
Health Physics Division 
Radioactive Waste Disposal Section 
Attn: Frank L. Parker 

Union Carbide Corporation (ORNL) 
Attn: E. D. Gupton 

United Kingdom Atomic Energy Authority 
Windscale and Calder Works 
Sellafield, Seascale, England 
Attn: W. L. Templeton 

United Kingdom Atomic Energy Authority 
Chapelcross, England 
Attn: Dr. J. H. Martin 

U. S. Army Engineer Division 
North Pacific Corps of Engineers 
210 Custom House 
Portland, Oregon 
Attn: J. B. Lockett 

U. S. Fish and Wildlife Service 
Bureau of Commercial Fisheries 
Biological Laboratory 
Beaufort, North Carolina 
Attn: T. R. Rice . 
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1 U. S. Geological Survey 
Portland, Oregon 
Attn: L. B. Laird 

1 U. S. Public Health Service 
Division of Water Supply 

and Pollution Control 
Cincinnati, Ohio 
Attn: E. C. Tsivoglou 

5 u. s. Public Health Service 
Portland, Oregon 
Attn: W. W. Towne 

1 University of Washington 
Department of Oceanography 
Seattle, Wash~i·.gton 
Attn: C. A. Barnes 

1 University of Washington 
Seattle, Washington 
Attn: E. J. Ordal 

1 Walla Walla County - City - Health Officer 
County Court House 
Walla Walla, Washington 
Attn: C. E. Sharp 

1 Washington State Department of Fisheries 
Room 115, General Administration Bldg. 
Olympia, Washington 
Attn: D. E. Kauffman 

1 Washington State Department of Fisheries 
Point Whitney 
Brinnon, Washington 

~ '4 Attn: C. E. Lindsay 
.. 

1 Washington State Department of Game 
600 North Capital Way 
Olympia, Wa~hington 
Attn: R. C. Meigs 
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Washington State Department of Health 
Olympia, Washington 
Attn: E. C. Jensen 

Washington State Pollution Control Commission 
Olympia, Washington 
Attn: A. T. Heale 

G. Hansen 

Woods Hale Oceanographic Institute 
Woods Hale, Massachusetts 
Attn: B. H. Ketchum 

Yakima County Health Department 
City Hall 
Yakima, Washington 
Attn: S. R. Brenner 
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