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the .use of ani information," apparatus,lmeth- 
od, or process disclosed in this report. 

. As used h"the above, ''person acting on 
behalf of the Commission?' includes any em- 
.ployee or contractor of the Commission to 
the extent that such employee or contractor 
prepares, handles or distributes, or provides' 
access to, any information pursuant to his 

- - employment or contract with the Commis- 
sion. *.. 
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A. Aquatic Biolom (R. P, Foster) 

IMcuro.. 

Abrorpt!on of Tritium by Aquatlc Orgmisms (R. F. Foster) 

R.diobialo~crl-Ecologtcltl Surrey of the Columbia Rlver (3L. 2. Ikvis, 

C. C. Palmitw, D. C. Watsm) 



. 

TABLE I 

ACTWITY DENSlTIFS OF WKITLdWH ?USH 

The activity den8ity of whitefish ia almost identicrl vith that louad 

18St year. 

A total of 157 salmon niirtr was observed within the Word 

rasemtion, compared to 292 In the parent year of IQSO. "be rvduction 

was anticipated since thir yearb full ma of chinoak 89~3 over Oome- 

vi118 Dam wru the smrllerrt on raconi, 

Effect d Reactor EfVuent on Aquatic Or@nfsnu (Not char@ to 

research) (Po A. Ofma, R. F. FO8ter) 

Routhe rncmtorhg of reactor UC~ effluent water YU rerumad 

on November 4 with the rubJactioa of chlnodt ulm~ ew (Pwat Sauld 

strlla) to the IclIowLng effluent concsatrrtfoar: O%, l%, ti, S%, Is%, uxl 
10%. Tamptr8t;;retr were adjusted to match tho corre8poadia( thoantical 

temperatures whkh would nault in the river at &e iadlcakd trrlrrpcrw 

twice th&t of tha cotatrob. SiglitiCMt dfect8 U8 bot y8t 8pp.rent h tb 

weaker concentrrtfoar. 

tun,. The mOrtdjty Of 8U% b the 8k-m 8mUat W&S 25% rbotrt 



8. Elperlarrrntrl Anluw! Farm (L K. BtW"d) 

Tarlcology of 1'" (L. K. Butu!, L A. GWng8, 8. Marks, P. L. 

Hackett, N. L. Dockurn, E. 3. Colemm) 

w 

TABLE I1 

LgbO Offspring 

8 pc/day Cmtml Avg. Dlfforeaco between Croups 
CWJRtp Group (at 09% canfldence limit) 

2. 34 4.25 1.81 f 0.23 

e, 220 1310 k45O 

4, ZOO 5,410 1150 f S80 

. 

BLXK)D CONSTITUENm [MEAN VALU&S) IN FOUR-YEAR+tn EWES 

j3/2/54 TO a/3/54 - TEST PEXUD) 



Depression Ln values noted are coasidored biologhally slgdficant. 

The moan value for protein-bound iodine, although coasid8md in the lower 

ra~p of norand dues, is indicative of a mrrgindly hypothyroid coadttion, 

A study deriCprod to ascertain the sgacific effect of iurgicrl thyroid- 

Oh COW blood Cditr8titUWIt8 h Order to fUraish 80Wd -18 f9r 

a cornpariaon with vlluas obtrined aftcr t!yrold ablatio81 by 1131 was com- 

pleted. Valuer for creatinine, inorganic phosphorus, urea nitroglsa aad 

neutrophils fncreued, rhlle leukocyte and lymphocyte count8 decnrsed. 

Cholorterol w8s td to be lower in the ewperixnentul mimh tbur 14 ?ea 

centrals until 120 by8 vhar thyroidectomy, while cdlciurn values .wckb 

lower after this psrioi. 

la order to compara the effects of acute and chronic rdmfnirtration 

of 11”, an experiment wus performed in which $ingle dose8 of 5 or 15 mc 

of 1’’’ were addnistered to each of eight mirnals, Depres8iorr In lympho- 
is1 

cyto caunt, aerum pmtsh-bound iodine values urd reduced effective I 

half-life in the thpld glnnd wen obrervtd in the i5 mc level only. Patho- 

logic observ&ticms suggest that the thyroid gland would be esrentially 

destroyed by 15 mc rhila the gland in an animal recelving a single 5 mc 

do88 Would 8tiu pres3 much fWCtiOad uS8Ue. 

Whole Body X-Irradiation of Sheep (L A. George, P. L. Hackctt, 

*. L. K. Burtad) 

A pilot study was conductd to determine the rasy4wss Sbtrined In 

sheep after bilaterrl whole body irrrdiatian from soft x-rays. Exposure 

levels ranged from 300 to BOO r employing .II x-ray unit operated at 250 

KV, 30 ma, Lotharm, depression, weight loss, alopecia, anorexia, 

and inhibition of clot rctracticm was observed following 750 and 900 r. In 

addition a sevure lymphopenia was noted at all exposure levels. 

No deaths occurrud that were attributable to x-lrradhtion during 

the first two months following exposure. 



C, 

compmd in rata wfth intact akin and ritb pwctursd skin (spring-luicrt). 

No riprllicurt Memncerr wen notad. 

Rats maintrlnad for 71 AIyi oa drinking wrtrr containing WC 

iev81r of ~u'*' (0. 1 pc par m~) wore receiving, at the orni ~l tho partd, 

radirtton to Iribney 60 to 70 timau in exceso of the permirrible dose. 



Retention d ruthenium in rats b being atudld follorrtrrg chronic 

oral inpatha and acute i,p, infection. Pr\rlimirirry results from these 

experiments suggest that borre may prove to be the critical orp in 

Whenium exporum, 

Eighteen nt8 were fed "particles" to dotermlne abrorptian of 

ruthenlum from the 0. I. tract, and S6 rats were fed particles to 8tudy 

the duration and extent of holdup of the particles in'the Q. I, tract. 

Abmrption results vvied widely vith an average value of about Ol$, or 

rppraxilnrtsly I~IOO ot that asrJrvtxi when soluble ia fed. 

These data wefa rearonably compatible with 8 Aubility meaaurementr ol 

particles in simuhtd body fluids. One out of 36 rat8 ahowed subrturtid 

retention of ruthenium ba the G. I. tracl beyond 72 hours after feadhg. 

The PurpoSa Of thio test w88 10 scope, h a prt3ViriOd WD~, the trouble- 

some question of Fetation of such particles in the human cue. 

Ruthenium In the blood is present 8Imcat eritirelr in the pluxU 

and seems to be urocl~ted with specific protein fractions. 

Tritium Abndrption and Uatabolirm - (R C, Thompson, J. E. Rallou) 

Contrary to previous indications, there rg;;2ars to be no effect 

of the levo1 of tritium irradiatiorr on the' incorporatiocr of tritium into 

tissue cornpomdr. 

De Yharmcolopy knd Exporimontal Therapeutics (R. We Wager) 

Plutonium Toxicity and Therapeutics (R. W. Wuger, L. A. Temple) 

Inactive, 

- Radioactive Particle,, Metabolism and Toxico!oa (R W, Wager, 

L, .i. Temple) 

Attempts to determine the absorption and distribution from the 

lung of ruthenhm in Rulo60t pwtlcles htratr8cheally udminiatared to 

mice were unsucces8fule Improvements in mtmLtoYh# methods to traco 

r8diOActiVlty in the living orgmhrn arc baing made to axpedlte t&i8 atudy. 



Studier, by the Neubauer technique gave concsntrrtioa factor8 for 
BP of 0.32 for randy and 0.13 tc.r silty clay 89~s. 

tertr, a concentration factor of 0.1P was obtulned fot. the carrier-free 

Bal'*. AddLtion d arrriet 

upUke. Theas Vduea UO hi tho same rugs 88 those ds'caitred for 8tm- 

tium urd Lndicato that Idio is 8 fibaim product of potential hazard to 

crops durlng the first year after firaton, 

nutrient rrol~on 

to 0.1 pg B8/ml ofioIuUon increased the 

Using the Neuhuor technique a concentration factor of 0.0013 was 
obtahed tor Pm'". Tc 90 WIS 8hu tbitd, but it8 rpecific 8ctivity is ao 

low that awere toxic symptorm intvrvened at low activity lsvelr. 

Uoth th8 atarch md rbgar concentrations increased ta bean plants 

grown in nutrlcnt roIutlm8 conurhg up to 10 rg Cr"/rnl. Additional 

chramiuar r~ducwi the strrcb wt'augar concentrrtlonr in the plants. NO 
mcto mutation8 wet) found In barley Irrigated lot two years wlth 5% and 

166 reactor effluent thw that irrigated with wcll water. This is 8s 

UttkLpated, rim8 the 8ctivlty denritlar of the barley from 411 plots Ere 

errentlnlly tha parno. 

Although it had bosn anticlpatsd, from the roducod yield, that 

chromium concentratrws rn thu 100% effluent plots had lncreasd over 

(bo88 found last year, rp~ctr~~hsmical urrlyaor of roil failed to idonlily 

my Lncrtrro, Sampling errors or diffusion of tho chromlum may 

account for Wr. 
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RBE by ~~c~ia~oplcr~ Mathodm - (H, J, hwger, F, P. ~wgato) 

Tentative RBE valuer d 1.8 for diploid and 2,s for hapiold yeast 

warn obtained in cdmparing tritium with P” radiation, Several methotis 

of preventing rdrorptioo of polonium to ysmt FeLh were tried, but nons 

WS8 IUCCeIdUl, 

site2 R.dloslwnents (P. P. fluagate, 

W. J, Bair) 
0 

Omrtic Effect. of Internally 

In I yreliminuy experiment to rnadure the tr~~rnutrtlon effects 

d Sa’ oc yeast, tbe cells ware held in 8 refrigerator to inhibit groath 

during internal irrricilation, However, the cdnrtant rtirrlng by 8 magnetic 

rtlrrer destroyed almost all cells. Additional tortr are under way wing 

boU lpphilirod and frozen culturar to hold the cclls through a longer 

portloa Oa the BO-dpy hall-life of S”, 

F, Minor Problems 

Biological Mmftoring (Not chnrgad to resewchl (W. C, Hurson) 

Rabbit thymid activity daaritle8 increarud five-fold over tho maan 

at en previous quarter, with maximum values u great u I x 10’’ pc/g 

Of thU(b, from animals collected near thtt Saparatlonr Areas. A twofold 

increase hlmlllr13 occurred in feces activity denditis8 with a maximum 

value of z a loJ pc/g. 

Waterfowl on the Columbto River contained 3 x lo-‘ pc per gram 

of edible tlsdurr. In coots ftoquentlng a swamp containing radioactive 

wastea, actlvlty dsnaftieLi of 2 x 10-’ pc (preru-ly cesium) per gram 

muscle tirrus were observed. Puddle duck. taken from the rams 

lOcOtlOrr contpincd about one-fifth a8 much actlvl!y, 
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4 1'. RESEARCII AND DEVELOPMENT PROGRESS - BIOPHYSICS --- 
' (D. W. Pearce - Manager) - 

i. 

I, 

1. Analytical Techniques (J. M. Nielsen) 
_. , 

Electrodeposition Methods for Plxtoniurn (R. W. Perkins) - 
In a search for a rapid method for isolating plutonium from urine 

in a form suitable for electrodeposition, it was found that Dower 50 x 8 

resin could quantitatively remove plutonium from acidified plutonium- 

spiked urine. One gra'm of the resin stirred for 10 minutes ailh 50 ml of 

the urine was found to remove 90% of the plutonium at room Pemparaiure. 

Yields as high as 90% were obtained by raising the temperature d the 

system to above 90°C. Optimum acid concentration for this process was 

found tc be 0.3 N nitrlc acid. Success in this field would greatly simplify 

tho tedious bio-assay separation of plutonium. 

, 

- 

- ContL?uous Monitors for Reactor Effluent (H. G. Rieck, J. D,' - -- 
' McCormack) 

A monibr for continuous monitoring of the total beta component 

in reactor cooling watw uas-designed and a prototype was fabricated. ' This 

monitor employs an aluminum strip which is advanced through the motlitor 

components. Sampla dishes arc prossed into the stri;, and filled with the 

reactor water sample from a pfpetter which is kcpt supplied with fresh 

reactor cffluent water. 

below the plpettcr and is moved under a proportional counting tube or1 the 

next cycle md the counting rate racorded automatically. 

was desipcd to cycle a sampic in 10 minutes. 

essentially complete. 

The saqQle is dried vhilz resting on a heater 

The monitor 

Preliminary testing is 

Problems in Radiochetdcd Analysis (€2. W. Parkins, H. G. Rieck, - - 
W. B. Siiker, R. J. Walker) 

A gamma ray spectrometer method of detormlnfr1g the activities of 

Xu''' and Rulog in mixtures of these hotopes Wac. successfully developed. 

i 

--... ........ _____ L . 
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Gamma 1, ray spectrometer traces of these isotopes show peds at 0.51 and 

0.62 Mav. The ratios of the heibhts of these pa& were found to be 

related to the amounts of the iscrtoPes present. Calibrated mixtures of 
~., - 

io3 md 
these isotoms:were used to obtain a curve from which the Ru - 
Ru106 values could be read using the pckk . tieight 3- ratios obtained on any 

sample moimted in a standard manner. "his method is non-destructive 

of the sample and measurements were made on solid sources needed 

intact for other investigations; Sfaridard deviation measurements made 

on calibrat6 sclutions showed this mek'lod to be reliable within 3% for 

100% RuIo6, 6$ at 100% Ru103, and 2-65 for mixtures. 

.- . 

A.procedvre was developed for the determination of Zrg5 and Zr 97 

in rCactor effluent water which isolates the mixed isotc;pes in a yield of 

about 80% and in a state of high radiochemical purity. The procedure 

is based on the ability of thonoyitriflu&o-acetone-benzene solutions to 

extract zirconium without other contamination from aqueous solutiolis of 

high nitric acid content. A preliminary TBP-benzene extraction is u=rd 

at present as a purification step. The ZrSS and Zr9' are differentiated 

by decay counting. 

Excellent decontamination was effected in the 2rocedure for the 

determination cf As7'-Jn reactor cooling mater by a gross cation con- 

hrnhation removal on Dowex 50 x 8 WAth the arsenic present as arsenate 

ion. Subscquent purification resulted from an arsenic sulfide precipitation 

from the solution containing arsenic as arsenite ion. The sulfide pra- 

cipitate was dissolved in mixed acids and as the metal was pre- 

cipitated and counted. No radiochemical cofitamination was observed. 

The yield was 87% with a standard deviation of 3. 7s. 

Rates of Soluilon of Particulate Mnterlal (D. R. Kalkwarf) . 
Dissolution rate studies of particulate waste 1110 ttrrial containing 

r8dio-ruthenium were mads in synthetic glistrIc and alveolar fluids at 

37'C as a part of the hazard evaluation study of this material. Less than 

00 I! w3 
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6% of the radio-ruthenfunn was found in sohticln after on? week in all but 

one cue rrf the 'I4 particles ditudied, ,In that single case ZlS of the activity . 
was in solution after one week, '334 dissolction rate at one week was Ln 

all cams less than 0.5% per day. Due to the large variation betweer, 

individual p&tlcles, it. was not possible to dJstinguivh any difference in 

the actran of the two fluids. Due to the large variation between individual 

particles, it was'not possible to distinguish any difference in tho action 

of the two fluids. 

2. Cnmk Ilsyr)osimetry(W. C. Roescb, H. V. hrson, I. T. Myers, 

- 

I r- 

io 

I( .. 
I II 

.- -# ., 

3. S, Reddie) I 

Looking forward to an improved systrrn for defecting and measurine 

ingested radio-isotopes, a larger scintillation counter was ihtdned for 

testing purposes. Tests on people placed before this counter confirmed 

the experience with an earlier, smaller counter, namely that the amount 

of local background blocked out varies with tho individual. Since this 

would. make reliable measurements af small auaoun:s of radioactivity 

quite dffficult, various types of extra shieldin!, were studied. Concrete 

was very poor because it increased the background conside.-ably. It 

now appears that water may make a suitable shield. 8 

The use of scintillation counters for the detection of x-rays from 

plutonium was investigated and shown to be applicable to the rncasuremeat 

of plutonium in mice. A Nd(T1) crystal 1/3 inch thick was used; the 

small volume cut down background but detected all ths soft x-rays. 

to the strong absorption of these rays, even in tissdc,. errors of as much 

as 205 CUI be expected in mouse messuromerits. 

Due 

Equlpment was prepared to culibrate tho extrapolation chamber, 

as used for contact dos 3 rate measurements of plutonium metal, against 

a free air chamber usfig the K source radiation. The absorption curve 

obtained with a zirconium radiator in the K mourcc was very similar to 

that cbtahcd from the principal radlatioa component from r)Iutoah,un. By 

modifying the collimator system of the K source it was porr:ible to obt.in 
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incremL4 intensity to as much as 20 rjhr. Sfnce precise eioctw move- 

ment ut the small spacings required would b9 dLlficdt, a vacuum 

is being fabricated to surround the extrapolation chamber so that &e ar 

betweon the alecarodes can be removed, thus effectively bringing them 

closer together. 

L. V. Spencer of the National Bureau af Standard* recently pm- 

posed 8 modification to the Brrgg-Grey theory of cavity ionization which 

would be extremely important, if verified, in many of the artrrpolrtion 

chamber mauurements. Existing experimental evidence OQ the mattet 

is conflicting. A special set of electrodes was prepared to be wad in 

the V~CUU~ chamber mentioned above to 1~31 this theory. 

3. Beta Ray Dosimetry (W. C. Roesch, E, E. Donaldscm) 

A special extrapolation chamber for measuring the doso rate fmm 

particles or fine beams of radiation wu built to assist in biologkal oxperk 

meats. Ths chamber has several concentric collecting electrodes from 

0.2 to 5.0 cru in diameter. Over the thin accelerating electrode is 

stretched another thin membrane mounted on a ring which can be moved 

in the plane of tho membrane; a particle can b. mounted on this end 

positioned rrccurately with respect to the chamber. Measurements of 

particles being used by the Biology dection ire in progress. 

The dirc-duyad chamber proposed u a rhtitute lor the CY 

chamber to permit accurate meuuremtrnt of bob and gar#rm.surface 

dose rates was under adaptation to a field blstNment by the hstntmnt 

Derelopnrent Unit. 

dose rates such u thore from uranium rhowd that \he ch~mber requlrcrd 

only a small correction factor urd that by & aeries of mupruremurrts at 

different dfstlnc3s from a surface and extrapolatloo to zero rcrprrrtlon, 

accuratr measurements could be mads. 

Tosts of the ability to In8.SUA'O cuntact bola ray 
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8daUVdy minor difficulties Such p11 8 pOfSOn& pdhdfUUl 16& h 

the ion source and a shorted high voltage transformer continued to delay 

work with tlw positive io0 Van do CraafY, but rovaral periods af normal 

agarrtion mere ohtatned. Targets of lit&ium fluoride, beryllium, and 

tritium-xttcanium were used oucceas~~ly, 

Dah on' the efficiency*of moderirtsd slow neutron deztctorc versus 

thichkess of paraffin or luci te moderator are being gathered for vi;cious 

neQtrum energies to permf? dqsiga of new inrtrurncnts with improtred fast 

aeutnw dosfmetry properties. Data are ossentially complete for 160 Kev 

and SO0 Kev and for nclutrons from a polonium-boron source as taken with 

BF3 counter. A few checks have been made of Indium foil activation; 

it was found to be proportional to the BFg coinling rate. The standard 

fWord modorated BF3 counter is 5.3 timer nto~e sensitive (per unit 

dore rate) to 180 Kev neutrons than it iu to the neutrons from the polonium- 

bow calibration source. 

"he polonium-boron natron zource of !&e Calibz-tions Unit was 

calibrated againelc the radium-beryllium standard by the water tank method 

The results agrued with comprrisans made with the sigma pile and the 

'&is counter, These methods had been subjact to the criticism that they 

were not lulown to be independent of the enorgy spectra et the sources; 

the W8tUr tank is theoretically almost completely indeyendont af such 

. ensrOy differences. 

8. Envitunmantd Studies m~stemSystems -- 

I. Atrnobpheric Contamhation Studies 

Stack Cas Par:Iculatna (R H. Scott, F. E. Adley) - 
Study of the physlcrl charucterirtics of radioactive partides 

obtained from local ground surfacer WBS continued. Dimenaims md 

dosage rates were m4aru4+d for 29 particles, 22 of whfch were dso 
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wa!gh~d. The effective diameters, ranged from 173 to 1200 mfcrolrs, the 

dosage rates fFom 0.15 to 2% 5 x.ads/hr ad the weights from 4 to 1420 

micrograms. Twenty were retained for density and terminn1 settling 

velocity meuurements. A lucito Jig was develqmd for use iu ?dit 

autographing particle specimens to be used by the Biology Section in skin 

damage experiments. Forty-three particles were mountd and radio- 

autographed m this mnncr and 34 were found to be suitable point socrc8 

specimens, 

Respirator Testing(W. E. Gill, F. E. Adley) 

The study of the effectiveness of respiratory devices used against 

ruthenium-cc?taminuted atmospheres continwd. The penetration of MA 

type H cartridges and the red (E4R5) and gray (FA-11) assault mask 

cartridges by ruthenium scrubber off -gas contamination was less than 

0. 01%. The penetration af MSA cartridges by cell atmospheres ranges 

from 2% to 8%. The two assault mabk cartridges had penetrvtions of 

almost 1% and the MSA all-service canister showed less than 0.1% 

penetration. Leakage tests canducted on assault mask cartridges 

showed th6t at 3” water static presdure, 3 of 11 used gray cartridges 

leaked. No leakage was evidont with red cartridges. 

A naw plastic air-supplied hood wa3 tested as a Fossible replace- 

ment ior air-supplied ma5ks in certain hazardous atmospheres. 

tration tests rrhowed a lack uf protection up to 11 cfm of supplied alr, the 

maximum tested, WA’h accompanying excessive air pressure rcqulre - 
mzz*>. These factors and other deficiencies such as poor design and 

construction materials resulted in the recommerJdation that this device 

should not be used in hazardous atmospheres. 

?em- 



Incidental Studier (W. E, Gtll, J, W. Baum) -- 
To deterhe if the discharge of oxides of nitrogen by separations 

prwtersas prerenta 8 health haZrrd reepiring control, ,wveral @pot 

88mple8 were collected in tho stack environs by mtms of a recently 

developed field runpling method. Five saxqhs collected at ground level 

wdec sduarrrl, meteorological coaditlonr rhomed an average concentration 

of about 70 ppm and peak concentration of about 100 ppm. 

2. Experimental Meteorology 

Statistical Studies of Difhision (200 Milt Scale) 

No significant work was completed during this quarter. 

Diffusion Experiments (J. 3. Fuquy, €3. Shorr, M. F. Scoggins) 

Nlnetmn fluorescent pigment drum samplers wera received during 

the perlad end fiml plus and preparations for the we of fluorescent pig- 

ment UI a tracer in dinurrioa experiments were completed. A TLFA fog 

generator, capable of emitting mixture of oil md pigment at cchtrollable 

rates, was installad at the 183 foot level on the Meteorology Tower. In 

order to provide continuity fmm previous experiments, the oil fog emitted 

by the generator was crlibratod according to the fluomphotometric technique. 

This calfbration showed good agreement with the calibration obtained wlth 

the Army M-2 smoke genorator for ;+roe out of four emission rate settings 

on the TIFA generator. The inconrirtoncy on the fourth rattlng was not 

explaf ned. 
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Wind Tune1 Partkle Pickup (0. H. Hilst, P. W. NickoXa, B. Shurr, 

Ai. P. Scoggfns, 3. J. Fuquay) 
, 

An intensive program of ffelJ experiments, cleri&ed to study the 

processes of parttcla pickup and the ralative efficiencies of,various sur- 

faces in retabhg small prrticlar, was ruadertaken. The first of there 

experiments includcd obrervatimr of airborne coacahtr~tions and deposi- 

tion d smaU.fluorescent particles hitially deposited 011 a circular sou’tce 

area, twenty feet ir, dlumeter, located h 8 region of sand and 8sgebru!bh 

which may be considered reprorcntative of much of the Hanford Area. 

This souma was found to be seriouly aephtcd .. followmg two days 0’: 

strong wind (speed, 15-25 mph), indicating tik t the natural surface 

cho.-ncterist!c of much of this area is higialy emble and that particles 

deposited on this surface am rurceptible to rrubscsquent !r~nslocrrtion during 

period; cd strong winds. (This obrsrvotion la 8ubstantiated by visual 

observation of flowing dutrt during these periods. ) The sacorrd experiment 

WAS devotud to a study of the relrtivo rutentive efficiency of gt~~b 

covered, rock covered, farrowed, and rnow -fence protocted surfaces- 

Preliminary analyses of the data obtahed from this e.upwirnent indicatod 

that the rock-covered and tho grass-covered surface8 retained particles 

equally well. The furro-red ruriace retained particles very poorly when 

compared with the grass or rock-covered surface. The best particle 

retention was observed in the immediate lee of the 8now funce but this 

result was somewhat suspect since this 8ource was shaded from the sun 

and was noticeably wetter than the gtherrr. 

The dc counting rate meters for the light-chopper anemometers 

mere received and batallation was begun. Five mil copper conrtantm 

thermocouples rero received from fabrication and crlibratud. Teats 

to determine the effect of solar radiatlm cm thaso tnermocouplei, #ore 

conducted. 
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1 - ~~unian - Emergency Coiiditionr (M, F, scoqginrr) 

Aady8ir d the whd velocity data collected from the.meteoro- 

A~lyrer d 600 for~ttutr of wind direction at the various wind 

logicai wiod atation8 continued on a routine brslr.' 
i <* 

, .-*- 

atatton alter, wing tha wind 'direction at the Meteorology Tower and the 

wind predictor ryrtsm rhowsd a veriflcatioa of 73% 

Reaearch - MicromsteotSaIo~(G, R, Hurt, J. J. Fuqury) 

The design information for the UCLA shear rtress meter was 

a~br~ltted to the mtrumeat mvelopment Unitor appsai~rl, suggestmi 

modillcation, .ad cost ertlmater. Thir instrument, which measured 

&o rhearing 8tresr exerted on the ground 8urlace by the wind, fs being 

considered am a vduable adjunct to the port~ble mast. 

3, Ground Waste Investigations 

Oround Water Studis8 (J. R Raymond, P. P. &we) (I 

Dilution-velocity testa continued, in wbfch the dilution rate of 

tracer mrter.irl8 fR drilled well8 war measured by meus of electrical 

conductivity rppmtu, Rates of movement of the ground water through 

the web were thus calculated, The rater of movement 80 determined 

correspondad to the variouu geologic formatioh and their different pbA- 

rnsabllitie8 and indicated tho correctness of the geological dab. theze u 

well as oldorr of mgnitude ol the gnwnd water flow ratrts. The tsrts 

provide a concreto basl. for 8sUDLuUng travel times of potenllal radio- 

a - active contaminants in the g1.0ud water from operatbg areu to the 

-' Columbia River and hdicrte rite8 where control is rrieqwte. - 
a Waste Dlrporal Field Invsrtipetionu, Area 1 (J. R. Raymond) 
a 

Monitoring of new test ritor wu bogun to determine the xnoirture= 

ho;.bg capacity (rpecUic tetsntioa) of the ground. Merrured volumes of 

liquid contalnlng various nt~~-r8di~~Ctlv@ adta and radioactive isotopes 

wan discharged to tort rite* md the gnuad W&tw beneath those 
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sampled anC ;ur.lyzed daily to dstermfie the first broalrtirrough of water 

. (evidenced by nan-radioactive salts) and the timr; lag between breakthrough 

of those Mlb and the radioactive isolqiaa. Breakthrough of nolthcr ma8 

detected, indicating the sxistencn of 8 column Ol effective size Irrgec thra 

prerioualy erttm~ted, hence a grerter cipacity for storage ol wrtcr per 

disposal unit md 8 total exchange capacity bd consequent safety factor 

Waste Dhp08al Field Investigntions, Arm 2 (J. R, Raymond) 

. greater than formerly believed. 

Contamination of the ground water in a third tent rite wa8 explored 

and evaluated, Careful depth sampliag during the work showed no evidence 

for gross settling of the coatamlnrnts in the ground watcr but rather a 

strong prsfereuce for concentration at the ground water surface. Thio 

whole question of vertical travel of contaminated water on ground water 

needs further study as there &re rome agreements for its descent under 

gravity. This has never been found at Word, 

Waste Disposal Field Investigations - Reactor Areas (J, R. Raymnd, 

. Po P, Rowe) 

Dilution-velocity tests ware conducted :a Atus of mutuvl concern 

to Areas 1 and 2 md to the reactor arum in connection with the feasibility 

studies far tho routine diachargc to gwud of large volumes of reactor 

cwlmt. 

General Caalayic Studies (R. E. Brown, J. R. Raymond, M. W. 

McCorriq.) 

About nhe sqwu xdles on the w88t side of the projcct wero 

intsnrively mrpprd to determine the sequence and rtructure ol bedrock 

forrrutfons benmth the plant areas, 

Careful instr;uamt=il leveling tn the Whits Bluff81 rection ot tha 

Riageld forrraation clearly krdicated deformation subsequent to deporltloa 

and coaasqu6ntly, conrideriag the more recent &ge of that fornution a8 

now determined, a rrhorter psriod since deforrrutfotr and somewhat 

greater earthquka potential thur yroviouly believed. 

08 I200 f 
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Laboratory Stxxdies (D. \Y, Rbode8, 3. R, McHenry, K. R. Holtzbgar) 

Equilibrium uirorptiotl of P,: by aoil from 0. SjC Hilco Triplo 

Strength Claursr rotutionr (a sodium phorphato decontaminrting agent) 

was irre@.r'~md depeudant on thm pH. The adsorption of Pu WIJ only 

12% from I M V NaN03 solution at pH 7. So EquilibrJum rd~orptioa curres 

for other tisrion prcxiuct~citionr varied. cs was xeadily removed from 

1. OM - NaNOQ 801Utia11S when the pH VIS above 7'0, but dscreued below 

that pH. Sr adsorptfon from sirailar rolutims dropped rharply an tb 

pLI was lowe-red, from OS% rt pH 11.3 to 78s at pH 9.7 to nom at p'H 6.0 

and less. Routine disposal of decontamination solutions to growi is 

clearly inadvisable, . 

warts solution WOI low, breakthrough occurring fn less than one column 

volume. Tho presence of phosphate in the solutlw, however, tncmued 

the adaorptfoa of Sr markedly. Removal 1s duo in part to the f xmatlon 

of phorphate preclpltates when the phosphate concentration is >2 g/liter 

amtho Sr cwcantrrtion is about 6 x loo6 g/liter. Sr removal is probhly 

prlmlrily due tea adsorption, however, when the Sr coaccntratloa la 

<s X LO-' g/lltar, Soil cohmn &drorption StUdiSS, conducted with a 

tt~c~venol)<fl plant waste dl8Cl08ed that a docaatominrtbn factor for Sr 

,300 was &~.inOd for two co~umn volumes corrt.ining 4 pc/ml of Sr md 

C. tntrumentation for Radiation Detuctlon and Measuramcnt 

- Survey fnrtwraantation (0. A. Campbell, R. A. Harvey, M. 0. Rutkin 

W. a. Spear, L. D. Test, L V. Ztsraer) 

One channel of the cors3hed beta-galarnr rod alpha hand and foot 

counter was arrambled with a 8ampl0 probe urd wu tested wfth good 

t*erultr. The hitttlmeat will indicate whether contamkstioa is or is not 

prarsat and, if the former, on which surface it is located by the uoe of 

rppmpriate llghtr. 

Adsorption of Sr by SOU from a synthetic ttlow-acid" process 

8t pH >a0 
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A d&oy monitor to detect particle contamination on the cloihhg 

of personnel was designed, assembled, tasted, and installed in an area 

badgehouse. Photomultiplier tubes with a thfir anthracene rcintillatcw 

wore used for the detectors. To obtain wide nngle rentiitivity, the 

rchtillltrtor was &pplied to'. 1ucite hermaphere in turn attached to the 

photocathode of the photornultipIier tube, The sensitivity to radiation 

parallel to the photocathode was increrosd by the latter arrangemeat by 

a factor of four, while the sensitivity perpendicular to the pbotocal!wds 

W~JS unchanged. 

An improved model of the TP portable high love\ beta-gamma 

survey instrument was dcsigned wing three ranges (0 to B r/hr, 0 to SO 

r/hr, and 0 to 500 r/hr]. 

i A portable G-A8 instrument was designed incorporating all recent 

in a rugged prohe with outside range calibration potentiometers and with 

a flyhack high voltage power supply. 

feasible sug,qertior~s. ~ho instrument wil: utilize Q thin wall 30 mp/cm 2 

Biological Instrumantation (D* A, Campbell, L. D. Tart) 

A counter was designed for the Biology Section forxounting and 

locating radioactive particles and aerosola i~ the bodier of mice, The 

system will allow both gmrs body measuremantu and colUm&ted molmure- 

meats ?ur':ocrtion of the isotope. The problem of poaitiond error will 

be alleviated partially through the use of an array of three detectors 

(NaI crystals on LIZ02 photornultlplierr) located 120 degtess apart arouud 

the sample. A lead shield wu designed to surround both sample md 

dutectors, and further background reduction waa accomplished by tha use 

of a pulse height analyzer set to pass only thou pulses in tho charrcter- 

istic photo-pe&k d Ru1O6, Fabrication was rtorted. 

Laboratory Instrumantition (I). A. Campbell, M. 0. lirnklr~) 

An automatic sample changer was designed which will hold fifty 

samples in an intarcluapeable rack. In UB, 8 rrmple from the ruck will 
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be transported into the pig, counted for a predetermined time, urd returned 

to the rack. An automatic camera will record the count, 8amp:e nlllober, 

8i~d rim and dute of counting. Fabrication was 8krted. 

. A high speed decade scaler was developed which employs three 

EIT decade counting tubes and a~ electrically reset Sodoco register. The 

lutter counts once for each one thousand counts at the scaler input and 

is limited to twenty counts per second therefore the xuxirimum counting 

rate of the scaler is twenty thousand counts per secotd. 

Special Purpose Inotrumentation (G. E. Driver) 

The development part of the Control Station for the Radio Tele- 

metering System was complctcd and models were assembled and placed 

under continuous test. Sornc installatian cost estimates were obtained in 

order to provide a basis for estimating the cost of the completed tJySt@t~~ 

The river bed temperature measuring probe was recalibrated and 

subsequently placed in a salmon nest in the Columbia River, 

River Studies (R. E. Rostenbach) 

Tho C-olumbta River survey involving ten traverses of the river 

between plant area and McNary Dam was started; that phase of it to 

ertablith present backgrounds kid to predict certain hydraulic and 

physical characteristics of the river water in areas of special interest 

was completed. Radioactivity levels and surface water vciocity were 

detorrnined; river depth was dotermined'by means of the Fathometer 

and certain tamperature determinations wer0 made by the use of the 

Thormarine, In general, previous observations wcre confirmed in that 

the radioactive materials tcndcd to ding near the plant shore. 

Tornpenture determinations myde in December at McNary Dam 

by the usu of the "hermarina confirmed the obrervationb made in Novem- 

ber. There ir no significant difference in the water temperature between 

the surface and near the bottom at ten locations across the reservoir; 

the stirno was true well upstream from the head of the lake. 

00 f ?fjOt; 
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VL SUMMARY AND STATL'S OF THE RESEARCH PRWRAMS 

As presented in tho 21 bsucs od this report to date, the reclearch 

and development activities are a conglomerate of apparently'unrshted 

work accountability abstracts from a wide ruiety of rcieatifir dia~liplinar. 

Essentially all the work is dae in close support d the solution of 

existing or foreseen radiatJop, problems a1 tho Honford Works. Charac- 

teristically each practicrl problem id attacked sirnuitmemusly in each 

compoaeut of appropriate scientific discipline. To detail the quurtftative 

connections would involve some dlscwsion of productian amounts inappro- 

priate for the wide circulatim that this report itas. €iowever, it is now 

felt that the report series would seem to have more purpose and direction 

if Rome examples of the ictegration of-the'study elements were occasionally 

given. Such examples follow. 
'\ 

Emission af highly active .. vL+miun particulate mtter from 

beparatias plants has caut(i rArection of program in 111 except one of 

the research units. Obviously, & the biological work oa ruthenium pa~i- 

culates is in support of this phue. The findings are vdurble urd dbtding, 
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as for example in showing the need for revision of tfradbodt 52 lidb by 

a factor d about 100. Sn addition, biophysics work it-,’t.MfUr prmdo rho 

and nature characterization, tests of respirator elflclency, dotwtf- of 

ruthenium in thu bodies of man and animJs, survey equips for MD 

V@hk’.98 and q &gates, determines of Ru103/Ru!06 ratlor to r8,trbluh 

of particles in rkIn contacts, stack gas monitors specific for ruthenium, 

atmospheric transport of large particles, pickup and rediatrtbutiorr of 

particles on the ground, methods of collecting or trapping such putlcles, 

and the behavior of Nthctnium in soil or ground water. At the present 

the, thw predominant features of the particle problem wear to bo well 

covered by the short term studies. Some phases can only bo answered 

definitively by long term work w that has been started. 

particle age, solubility of pmicles in simulated body fluids, dorimstq ‘1“ 

The increased inci+ncs of internal deposition of radioelements in 

personnel YS the plan: apes is another typical problem rcquiring timely 

redirection of the studies to have the Lest available mewuramcbt technique8, 

prclferably by external monitoring. This avenue will be noticed in phy8ks# 

methods rnd instrument developmcnt reports, and will become increasingly 

prominent. 

The use to whjch earth sciences results are put is generally 

obscured in the work abstracts. The technical data are developed further 

by the Radiological Enghcerlng Soction and made avaiial~le for engineering 

application at the earliest wportunity, Generally iir the last year the 

results have favored more generous dLspos.1 oC wastes, with ravings 

of several million dollars. Moiw recuntly, some adverse findings have 

led to late changes in plans. It is obvious that th,’’futute operrthg phs 

call for more rapid development of the gr-ound wster data in order to 

maximize savings if addltional rtorage tanks arc) 1i0t indlcated or assure 

wise expenditures if they are needed. 
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h the process Of r&trbUhing more r8thd -88 for perdrrible 

limits of speclfic nuclide8 rub8tmti.l progrers ha8 be4 de, The 

hurdlLng of tritium is ersenti.lly fully scoped, with tmgartartt findlnp 

OII R B. E. and on long term rstentiorr in some tbiiues, both .of which 

amplify the had by factor8 of two over the elermntuy'c8lcuhtioru. 

All the data on plutonium upUe through the gut in this Irbomtory 

indicate that the permissible llrait cu be safely r8ised by 8 factor of 10 

(actually 40 from the data). The opposite fbding for ruthenium Lrotopes 

has been mentioned already. We are following the general policr of rcwing 

the uptake pramaterg in small animrlr, uaurlly the rat, urd testing the 

results in a large anid such as the pi& Where there i. agreement 

batweea those two sets oi data, mora confidence is given for human 

applicat im. 

The upuo of p3' is receiving particular attention.  hem ir 8 

discrepancy between the internationally accepted vrlue and that derived 

from NBS Handbook 52 principles which lavolves a useful factor of 4. 

Since the local interest arises from coarumption of fish flesh a dlr+ 

test of such uptake is being made. In addition, the influence of bone 

growth may be critical in this case 8ince children CM be exposed. Thlr 

factor is also being examined. 

Thc principal atmospheric contamhurt 8t-thf8 site has been I 131 . 
The effect of this agent on grazing sheep has bea dotermined with 

sufficient accuracy for control purposes. Needed also are similar data 

for an animal not a ruorinant; the pig is beiug used. Also the uptake by 
man, eating fresh grsdsn produce and drinking milk from cows on an I 131 

contaminated range rets a limit quite close to thAt approprhto for deep. 
In a11 these c~scb, the vegetation limit is such that accspt8nce of the I 131 

limit for human breathing as in Handbook 52 could lead to disastrous 

overexposure. 



baea conridered b the €Xaudbook. Much rwaab to be doae in tho ._ 

such limits a" accepted in definitive legislation, without &wlacs8 for 
.I 

actual exposure circumstan~ed. 

HMP:ag 
H. M. Pkrker, Director, 
RADIOLA3GICAL SCIENCES DEPARTMENT 
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