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TACIZIC RORTHWDST LAECRATZCRY
MONTHLY ACTIVITIES REPCAT

IIOVEMBER 1966
AEC DIVISICN OF EICLOGY AIND MEDICINE PROGRAMS - E. S. PAUL

. SR

RADIATIC EFFECTS - GENERAL

Mechanism and Trestment of Gastrointestinel Radiaticn Zffects -
M, F. Sullivan

Zets were injected with lethal doses of the radicmimetic substiance,
nitrogen mustard (HN2), efter cennulaticn of <the common tile duct. The
cevelcpment ¢f cdiarrhea seemed to be delayec, up to day L, out at that
time animels began tc die with all cof the symptoms present after & high
whole bedy radiaticn dese. The gut contents were suggestive of excessive
fluid loss. Sections of the gut were taken fer light and elec;ron micre-
scepy. The appearance of the muccsa in the electrcn microscepe was similar
to that described after an X-ray dose of about 3 kR. Subcellular changes
aprerent were: loss cof microvilli, mitochondrial vacuclization, enlerged
vacuclated golgi arseratus, and enlerged nuclei. The damege was very

severe suggesting < lcwer cdoses c¢f EN2 should be employed in future
studies.

-
Fre
-

tha

TOXICITY OF RADIOELENENTS

Tactors Affecting the Tcexicity and Metebolism of Racdicnuclicdes -
M. F. Sullivan

Pregnant rats were injected with ionic or colloidzl 23%9pu end with
23TNp or U at 15 cr 19 days of gestaticn. At secrifice 2L hours later,
less than 0.1% cf the injected dose was founé in the fetus, bul & substan-
tial quantity cf plutonium and neptunium was_found in bozn the placenta and
fetal membrane. The ccncentration of ionic 239Pu exceeded that cf
colloical 239Pu by better than a 2:1 ratio. The effect of nregnancy on
the behavior c¢f depcsited 23%y is presently being studied.

- A R : . - 13
Rats maintained cn a low potassium diet were injected with 7Cs

The cesium body burden was almost completely retained for the 25 days that
it was follcwed. Rats placed cn the low potassium diet at the time cf
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137¢cs injection lost abcut 20% of ike injec:ed L37¢s oy
injeczicn. Thyroxin accelerated “~'(Cs loss, but stable
frem the l2zh dey post-injecticn had no effect on

1~

(l

0

ne

7o

Yy DCET-
v
ien

s

~
<
51

g
a
]

Ul()

da
wn gl
eten

) ‘ ’,n
c' (5

ln(n

ja}

Mathemazical mccels were developed for the pessage itime of intestinzl
contents through the GI tracts of adult and six-day-old rats. These mddels
will be useful for calculating radiation doses received by the zlimentery
tract frcm ingested radionuclides.

racters Affecting the Toxicity anéd Metabelism of Radicnuclides in
Acuatic Orzanisms - R. E. Nakatani

Eecause little or no data zre availeble cn the elemental comprsiticn
cf the Ireshwater mussel, Anodonta califcrniensis, the following metals:
Ne, X, Ca, Mg, Fe, Mn and Cu, in addition to Zn, ere being determined s
vart cf a2 study of zine metaoollsm in these ol'alves.

The dlerlbutlon ot 6SZn in the eyes of Columbia River fishes is
being studied, by "ccmpartment”, to provide background infermetisn fer g;n-
trolled labcratory work on the biochemistry of zine in fish eyes. The ©27n
content of the eye is highly localized, occurring primarily in two
melanin-rich fracticns, the iris and the choroicd. Stable zinc analyses
show & gcod correleticn with °”?Zn content of iris tissue, but nc such cor-
relation was found with the choroid.

4

Zffects of Rediostrontium in Miniature Swine - J. L. Pzlctay

£ femele Fitmen-Mocre swine, aged 87 menths, was sacrificed following
& few days’ rapid cderericraticn in ccndition. The animal hed been ¢n deily
Teedings of 125 uCi 9o Sr since the age cf 14 meanths. Definitive dizgnos:is
awaits histcpatholcgical reports on submitted tissues.

Implementeticn cf several new whole beody counting technicues fer Psy
bremsstrahlung measurement in swine is under wey. Calibrated bremmsirah-
lung standards consisting ¢f bones randemly mounted in rparaffin were
cbtained from the Zadicbiclogy Laboratory of the University cf Califcrnis
at Davis.

Inhalaticn Studies - W. J. Bair

ratty acid synthesis in lung tissue wes studied in rats sacrificed cne
day after 800 or 1000 R X-irrgdiation. Compared with unirradiated centrels,
the incorporation of acetate- “c into leng chain fatty acids was increased
1C-300% after 800 R and 0-50% after 1000 R. The 800 R data agree with the

1085503 UNCLASSIFIED
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results of earlier studies. The smaller effect after 100
leted t> the tTime =
cesses ¢ devellp &

C R is prcbearly re-
T sacrifice which did not zllow time fcr recovery pro-
Z=er the larger dcse.

tulles were initiated tcﬂggtermine the effectiveness of chelating
agents -n the mobilizaztion <f ‘J/PuOZ, in vitrs. A suspensicn of 239Pu02
particles was rlaced ca a Serhedex G-25 (ccarse) column (40 cm x 1 cm) and

an attemst st eluticn was made with two chelators. Alpha-lizzic acid was
apout 3 Times mcre effective than DIPA in removing the 23%Pu from the
cclumn, althcough the total amount removed was cnly about 1% <f the 23%pu0
lcaded 2n the colum:.

Two dogs died zbout three months after inhzlation of ‘39Pu INGED IR
The grcss pathology was similar <o that seen after inhalaticn :f lethal
cuantities cf 23 . Death was due to respiratory insufficiency.
Althougn radicchemiczl analyses are nct complete, gross survey of the
tissues indiceted thet the major portion of the €3%pu in <he pody was
retained in the lunzs, The cnly clinical sign cbserved which was different
frem these seen efter inhalaticn =f 239Pu02 was & leukcpenia rather than

& lymrh:ipenia. These results represent the first repcrted deaths in
experimental enimels fcll:wing inhalaticn of 23%Pu(103)4 end are parti-
cularly significant in thet they were pulmonary deatns.

Flanimetry of vhole bedy scans cf dogs which inhaled 157 = lh8mpm203
particles indicate liung retenticn nhelf-times of 25C-700 days. This methcd,
while laboricus, apreers 1o satisfactorily gquantitate lung retention of gamms
exnitting redicauclides, cbviating the need for serial sacrifice and radic-
chemicel analysis. This method appears to be more accurate ithan chess
counts with cne, Twc, or three stationary cryszzls, because of the diffi-
cwl<y in repreducitly pcsiticning animals for such counss.

pace lucleer Systems Studies - R. C. Thompson

Three dogs were expesed to air-borne 50 u plasma jet fired 238Pu02
spheres. Depositicn cccurred in the lung aree; however, present technigues
do nct permit &gn estimation of percentage deposition. Clearance frem the
lungs appeared 1o te complete after 24 hours. Gastrcintestinal tract
passage was complete in 2 dcgs after 48 hours, but cne dcg retained ‘JaPu
particles for cver cne week. Tarticles recovered from the feces were coated
with an alechcl-soluble substance but agpeared 0 be unchanged in shape.

One of three dogs given single 150 u 23 Pu0s particles by intubastion aboux
three months ago finelly cleared the particle.
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Zistogrens of the fecal cuiput of

fed swine were ccmrletec.

merely emzhasized the variebilizy of resulzts.
cne case, bul not in the others,

maximum ocutpus, DUt cne continued

The sutzut Datterns, cc

Two of the §ygne
to excrewe <3°Pu

level throughcut the two-week cbservation perioc.

the one which had ceonsiderzrle activity remzining in

tract at necrcrsy, l4 days after particle feeding,
= > J = &

Thermoluminescent dosimeters
te 2500 mR al
and the highest at
rrcbably a2n indicaticn cf the resicdence time c¢f the particles and
related tc the alpha dcse To

doses ¢f 20Q
stcmach
dose is
thus is

implanted in one
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+he ileocecal Jjuncticn.
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bimcdelity in
hec definite rerinis
articles &t & high
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* swine was
ne gastrointestins

cf these swine indicated

Tract, the lowest dcse being in the

This lcw energy X-ray

the liumen <f these organs.

Lead particles were used to simulate PuOp particles in resuspensien

studies.

Particles of varicus sizes were dusted onic clean glass slides

and exposed on the bettom of 2 wind tunnel., The air velocity was incressed

in small increments until ebcut 1/2 of the particles cn the slide were

blown off.

plotted zgainst pariicle size.

25-30 miles/hr for Pb particles of 30-40 microns.

"resuspensicn velccity" slowly increeses as par<icle size increesses;
example 32 and 40 miles/hr velocities for average diameter
70 and 160 micrcns, respectively.
Tor example, %2 miles/hr and nmore than 60
Hone

size decreases,

The curve rises

average 1C ané 6 micron pariicles, respectively.
particles were removed by & velzcity cf A3 miles/hr which is -he maximmm

for the wind -unnel.

ICXICITY COF

2ADICELEMENTTS

This meesure cf wind velocity recuired for resuspensicn was
The curve shcws 2 minimum velocity between

Frcm this pcint <he

fcr
serticlies ¢f

&s the parzicle
miles/hr fer

>f the & micren

sharzly

Uranium Ore Inhslation-Radiochemical Studies - R. W. Perkins

The urinary excreiicn rattern of 238U and scme daughters from 4 beazle

dogs during the course of an 8-day chronic inhalg;ﬁon
The wrinary etcreticn cf =27
The results indicated a high excretiocn rete of

ore dust was Gefined.
210pc were determined.

xpcsure 1C uranium
23
230y, 230tn, 21pp znd

uranium relative wc the daughters but also indicated that 8 days is nct &
sufficient period of time +o establish equilibrium between uptake and

urinary excreticn.
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MOLECULER A0 CTLIULAR LEVEL STUTZIES

Cellular Regulatcry Mechenisms - W. H, Matchets

Tne synthesis <f protein and RNA was examined in studies on lcg phase
cultures of Ileurcspira crassa. Freliminery results indicated <hat large
differences in the rate ¢f growth btring abcut very small differences in
<he ratic of RINVA ftc preitein. This wculd seem to te at -dds with -bserva-
tiins in bacteria. It is iz te emphasized that these resul:s esre very pre-
liminary and reqguire ccenfirma<ion and extensicn befcre any c:nelusizns can
ve drawn.

It was repcrted previcusly that 3-amino>-1,2,b-irisz-le (3AI) inhibizs
the uptzke 7~ trypicrnan in Neurcspira crassa. We have now shown tnat 32T
inhibits the uptake °f m:ost, if not 2ll members ¢f the "trypicphan’” family
cf aminc acids. Usptake .f leucine snd phenylalenine, bcth mempbers :f <ine
Tryprcphan transpcr:t femily, is innibited tc & degree which is inversely
properticnel to their seffinities for the tryprcrhan transport site. Cen-
Tinuatisn <L thege studies will, h:rpefully, result in a method for lsbel-
ing and s7adying *he resciive size for tryptcphan urizke.

The 3AT mediz-ed derepressitn <f tryvicphan synthetase symthesis was
shown U2 be mimicked oy grewing cell: in the presence ¢f an<hranilic =acid.
Just &3 3AT appesrs > cause initracellular esccumilzsi:n :f imidszcleglycerc:
rhisphate, anthranilic acid causes intracellular sccumala~icn of indole-
glycercl pheoszhzate. The structural similerity of imidzz:lglyzer:) phrs-
thzte znd indcle glyter:l phitsphzte suggesis that These comp.unds mey nave
%z similar fun:iti-rn in affectiing ~he cocnircl of ~ryoicphan synthesis, 1In
Tatire exgeriments we will “est the rnyprithesis *hz+ each ¢f <hese crmprlands
intlerferes with, <r inhibits cizmpletely, bi:-syn-zetiic reacticns crncerned
Wwith ihe generezti:in of charged iryptophan s3IWA.

The effect :f gamma radia*i:n :n dilute aguecus scluticns of nizr:-
benzene was studied by measuring their ESR specira irn a flow sys—em af<er
they emerged frcm a Gammacell 200, Spectre cbizined from desers-ed JRO
nitrcbenzene sclutizns in acue:us C.1lY NaOE ccasisted <f 35 lines which
ccrresp:nd in number and intensiiy to the spectrum fcr *he ni*rsbenzene
redical-aznion. Saturaticn of the scluticn with nitrcus cxide, which reacis
selectively wiih hyérazed electrcns, reduced the signal in*ensizy oy 90%
indicating ihat the radicel was formed by additicn <f 2 hydrs<ed electrcn
<o nitrcibenzene. Additizn of selective hydrsxyl-radical scavengers, e.g.,
methancl cr sodium formste, increased the signal intensity by & factor of
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5. Ione of the specira obtained frcom these solutions revealed the presernce
cf a seccnd type cf radical. Hyperfine splitting constants for the <hree
types cf rrotons in the radiation-induced radical were found 10 agree
within 1% with literature values for the rediceal produced by either elec-
trolytic reductiicn cr phetelysis. The splitting ccnstant of lh.ll geuss
due to *the nitrogen nucleus was significantly higher, however, than the
value of 13.6c reported for the radical formed by photolysis in ethanol
sclution or the vzlue of 10.35 for the electircreducticn product of niztre-
benzene in acetoniirile. This apparent solvent effect c¢cn ithe unpaired
spin density at the nitrogen nucleus was examined further by irrsdiazing
nitrobenzene in an acueous O.1M NaCX - 1.0M FapSOL scluticn. o change
in the nitrogen splitting constant was cbserved, however, in this more
intense ionic atmosthere,

Bcth of the Fli-approved artificial food colorings, FDC Elue No. 1
and rDC Elue No. 2, have been shcown in this labcratory to exert substantizl
ragdioprctective effects on agarose jellies. In previous experiments, the
protective agent was incorpcrated in the jelly pricr to irredia<ion by add-
ing it T2 a molien acuecus scluticn cf the pclysaccharide and zllowing the
jelly to form on cccling. A mcre generally practicable technicue feor incer-
ocrating substances into biological systems, however, is by diffusicn so

this method was teszed on the jellies. If either FDC Blue No. 1 cr FDC
Zlue Lc. 2 were inserted inio a preformed 0.2% jelly by diffusicn 4o give
a finel dye ccncentraticn cf 1 x 10771, the recdiation dese reguired <ic
licuefy the jelly was exvended by a factcr of 6. Identical Tazicrs were
obtained if the same concentraticn of dye wes inccrpeorated while the

Jelly was mclten. Ihese resulis also provide further evidence that the
rrciective acticn ¢f these dyes is radical scavenging rather “han 3treng-
thening the chemiczl structure <f the jelly.

EWVIRCNMENTAT SADIATION STUDIES

Terrestrial Ecclogy - R. E. Kakatani

Forest floor semples cf leaf litter plus a%tendant mosses and micrc-
crganisms were ccllected frcom varicus locations in the Cascade Mountains
in September, 1966. Gamma-ra¥ spectrometric analyses of the litter
samples were evaluated for 15 Cs. Concentration (dry wt basis) varied
cver a five-fold range with the lowest concentration (11 pCi/g) ccming
from forest-type characteristic cf dry regionms, i.e., Poncercsa pine, and
the highest concentration (59 pCi/g) coming frem a cedar-hemlock stand of
a high rainfall aree in which the forest floor suppcrted a dense stend of
mcsses. The stands having the greztest amcunt of 137¢s per scguare meter
of forest flocr (~100 nCi/mz) were two high elevation fir-hemlcck stands
rear the summit cf White Pass. The significance of these data is in the

NN
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relatively small diference (two-fold) in total 137Cs per mf 27 forest
flecr in forest stends wiih great differences in toial annuzl rrecipita-
tizn, i.e., P:nder“ pine vs. Dcuglas fir and cedar-hemlcck fcrests.

The tutzl am>unt cf leCs present in leaf litter depends upcn the effi-
ciency «f *ree leaves in intercepting and retaini 137C the cuantiiy
+f leaves prcduced ennually and their rates cf mlcrﬁolel aec cmpcsiticn
wnen dep:sited cn tre scil, as well as total amounts cf 157¢s rresent

in <he a*mcsphere. The data indica<te tha*t the high altitude fir-nemlock
stands have sccumulzted, cver the years, the greafest amruni: :f 37cs
per m? -f frrest flocr.

Cclumbia 2iver Ecolrgy - 2. E. Nakatzni

The c:incentrzziocons of :lCr 65Zn and 59Fe in plankw:n, reriphytcn
caddis fly larvae, znd shiners were eveluated for three sampling veric
extending fr-m mlc-ie ember t> lave QOctcber The ccncentrations of <
isstcpes are leveling e-f f2llcowing reattainment of radioact*v1 ¥ lcst
during the reactsr shuid-wn. C(hanges during Cectcber were nct neerly a
marked as itihcse fr:m mid-lepiember —o early Ccxiber.

3ix gerizl s ys
“ween Richlard and Pries
W*vembe* z23. Wz srawni
under w—y by l{ctiber -1

o)
oo
'
O
m
-

thin~zk salmen <nawn1nz were ms
Napids Dam during the peri:i Jctcber
was evident cn Jetcber A, Spswning w
nd resched its peak by Ncvember z. A
erved, This is the lzrgest number since surveys
nd greatly exceeds tThe previcus maximm of 1,770
mej.r spawning areas were heavily seeded, particu-
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Tempersiure Effects :n Metabelism ¢f Aguatic Crganizms - E, I. LNakatzni

3

Further experiments tn the effects of high tempera~ure -n the metzb-
clism <f fizh tissues have shown that +the cptimom *emperasiure fir red
muscle in vitro is far sbove the lethal temperature ( o*”) fcr, <he w cle
arimal, The nlehe-- rate fir ccnversicn of acetate-l-C -t l"C"

red muscle from 18 scclimated tr:ut was measured at 38°C, the 1"gne

do—

temperature studied. The -wrncver - acetate by red muscle at 350 is
nire than *wice tha< <f the liver. These studies indicate that <he
lethal temperature <f the fish is n:t a functicn of energy producticn
in fissues such as <he liver <r muscular system.
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Earth Sciences - W. A. Haney

Geclcgic mapring in the Horse Heaven Hills ezstward from Wellula Gas
disclcsed furtrer evidence ¢f a mejor Oregon scurce c¢f the basalt flcws
of the Cclumbia Fiver Basalt Plateau. The stiratigraphic secticn above the
Elephant Mountain flow rapidly thickens eastward from cne flow tc Dpcssibly
more than 10, tctalling 750 feet in thickness. The section thickening
and the decreased amcunt c¢f fclding eastward indica*es that the Herse
Heaven Hills frcm Wallula Gap to their junction with the Elue Mcuatains
are dominantly an accumulaticn of the basalt flows that pcured ints
and in part through a structural lcw existing in the area.

The flcws above the Elerhant Mcuntain flow of lower Pliccene age
rrecbacly extend upward well into Fliocene time. 7They thus must overlap
in time with some sediménts of the Ringeld Formation; recently redated
as Pliccene in age. Diversicn and lccal ponding of the Columbie River
that resulted in depcsiiicn c¢f the Eingold Formation sediments was ini-
tially, at least, mcre the effect cf lava flows than cf uplift of <he
Horse Heaven Hills, <traditicnally believed to be the cause ¢f depcsition.

Termination <f many cf the flcws in the Wallula Gap area probably
resulted from decreases, previously ncted, in the amounts of basalt
emitied with {ime. ZEncroachment cf the flows ca a Columbia River (Ringcléd)
floodplain also cculd have innibited their northerly spread. One flow
was mapped as pinching ocut, cthers appear to terminete in flow breccizs
ccnteining pillows end palagonite that previously may have been consid-
ered tc be fault treccias.

A *echnicue for cbiazining cuantiitative infeormsticn Srom remeote
sensing systems hes teen develcped. Infrared imszery dzta cn meagne<ic
tape (ccllected cver the Prcject by the Ncrthern F:@res:i Fire Leboratcry,
Misscula, Mcntana) were plotted as contours of egual velizge levels
(waccrrected) cn e catnhcde-ray tube. This permitied the data tcz be

-rrocessed as fast as it was generated. The technigue is nc* limited by
the dynamic range of the reccrding ecuipment as are cther display systems
used in remcte sensing. Plcts of such infcrmation on tne Gable Mountain
waste ccoling waters swamp showed that infrared radia*icn differences
which were nct detectable cn phctographic recordings of the data were
easily discernible by this iechnique.

Several refraction seismic test lines were shot adjacent to well
699-63-90 (near the west end cf the Gable Butte cutcrcps). The subsur-
face glacicfluvial material here ccnsists of sand, silt and numercus
bculders. As ncted during the G.S.I. survey several years ago, such
locations on the Prcject are difficult record areas where refraction
first arrivals are nct clear and seismic energy attenuztion is very high.

—
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Tmese initizl refractiin lines were run tc develop technicues that would
give The tesgt rexnris. Exzcessive exzlosive chazrge sizes were rezud
wnere cffsets (sh:t <o detecicr distances) of mcre than 25 feet w
detecicr spread -f 2% feet were used. A 300 foct cffset with 50
detectsr spread resuired twenty pounds <f niirc-carbo-nizrate (amm-
nitrate primed with fuel cil) and cne bocster; and even then the records
were nit particularly gocd. Much of the problem apreared ¢ te due 12
relatively l:w prcpzgaiicn raie -f the ammonium nitrate (less =han 7000
ft/sec}. Indicaticns were that use of a dense, high velncity exzl:osive
wiuld imprcve reccrds because ¢f the short 1mp¢ct palse and high orisance.
£ smell emcunt of Tlex-X", a rlastic military dem:clition explcsive, wes
gvailable f~r ‘festT use ¢n -ne seismic line. ZIxcellent reccras were o=
tained from tests cconducted with this explesive. The glacicfluvial-
Ring:1d interface was easily detec=zed. 3hot to detectcr distances were

gres?t encugh to receive refraciicns from the basali, tut if the Trcper
energy pulse can be zuil intc the ground, resoluticn <f the Zingcld-basals
interface shcould be easily acccmplished.

The transprrt eguation, which relates m-lecular diffusicn and hyd
dynemic dispersicn <12 adscrpticn t> describe ithe mocvement f contaminants

within 2 ground water flow regime, was developed in curvilinear coordi-
nates. Inis all.ws cdescripticn :f the dispersicn Zens:r in terms <f
l:ngi*udinal znd trensverse Cisrtersicn coefficients in zadizicn <o simrzli-

> s
fying the bcundary c¢:nditicns rezuired to sclve bcundary value zrotlems
Tre ecuatizn is written in finite difference fcorm using the Crank-ii
stn aTTroximetiin in crder <o <cozain 2 numerical silutisn., The existin
Two-Clmensitngl “ransient romputer Trogrem is being modified -2 zzndle

The ezusTicn.

Tne formulstirn is ¢:mrleted fir =:difying the Sieady (rmputer Pri-
gram tc zllow use T fhe del-1n k vector field instead «f <he rermea-
Tility distributi:n > cbtain new flcw system potential patterzns This
is & significant imrr:ivement in :zver-zll effzczency for steacdy flow

systems.

If the permeatility, K, is used as previcusly dcne in Steady, then
uhe permeability irn-egral is numericzlly evaluated in the "Streem Pragranm”
¢ get the K distrituticn., The X distributicn was subsequently differen-
tiated in the Steady program resuliing not only in inefficiency but &alsc
allowing numerical izaccuracies tc enter. Such a procedure was criginally
recuired since the Dermeability intezral is valid only alcng streamlines.
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Lercsol concenzration at the zbove flow rate is at least 500 particles
per cutic centimeter, wriich is more than an order of magnitude higher zTran
can be prepared using a generator of the Whitty aesign.

Radiozctive Fallout Retes and Mechanisms - R. W. Perkins

A high volume pcrtable air sampler has been built on & ladder truck
with 8 sampling heads ranging from 0.25 to 10 metlers above the ground. The
flow rete ihrough each of the sampling heads is aprroximztely 10.8 cfm,
sufficient to sample separations plant iodine at some distznce frem Iz
stack. Each head is ecuipped with a fractionaticn pack to separzie parti-
culate, inorganic and organic forms of radioiodine. During & recent
unusually high radiciodine release, measurements were mace atT the base cf
the stack and at a distance of 5 miles from the stack. At the 5 mile
sampling point the portion of the total radioiodine associated with the
inorgenic fraction had decreased by about twofcld while the particulate
and organic fracticns increased by about fourfold and twefold, respectively.
The measurements of radicicdine as a function of height up to 10 meters
will be used in estimating radioicéine depositicn velocity.

The natural ccncentration of the ccsmic-ray produced radiocnuclice
2“Na (15 hr half-1ife) in the atmosphere was measured for the first time.
Measurements were mzde cn iwo separate air filter samples vaken at
Galena Pass, Ideho (elevaticn 8,752 ft) on Octover 18 and 19, 1566. The
observed 2ia ccncenzrations correspond to production rates of 13 and
23 x 10-9 nuclei per gram cf air per second. These concentrations are
3 +o 6 times thcse rredicted by Lal (repcrted tc be good T2 a facter cf
2 40 3) and may reflect some rapid mixing of nuclei frcm the urper
ircpcsphere. These measurements demcastrate the feasibpilizy ¢? usin
the short-lived cosmic rey produced radicnuclides in studying sacru-term
atmospheric mixing processes.

Fresh fallout frcm the Chinese nuclear test cf Octcber 29, 1966
arrived here 6-7 days after the detcnaticn and was clearly indicated by
the high concentrations of 140gq-1 OLa, 1327e-1321 and 9%c. The ob-
served air concentretions of the radionuclides were similar toc these
observed at this location following the previous three Chinese nuclear
tests.

The rare earth element europium has been evaluated as a possible
tracer for precipitetion scavenging processes. Neutron activaticn analy-
ses of several precipitation samples from the Cascade Mountains showed
& europium background of one-tenth or less that of the silver tracer cur-
rently used. It shculd thus be a very sensitive iracer cf atmospheric
processes.

108559 | UNCLASSIFIED
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Drecivitaticn Scavensing Studies - §. J. Engelmann

Trree field tests to measure the weshout cf silver iodide rfarticles
v rain were conducted at the FEimrock Lake experimental site., The rain
samples were submitted for racicchemical anelysis.

Fallout “hencmenclcgy - R. J. Engelmenn

The cbservaticnal errcr estimate of the Montgomery Stream Functicn
fcr a single ubserva‘lon was revised from the previous velue of 0.064 x
167 cmé sec™? o cut C.03 x 107 cm? see@, This was dene by removing
veriatizns cdue to different ctserving times and 1o catlons and by omit-
ting scme <f the 350 cbservaticns in order to obtain & "balancei" statis-
tical design. It was o ‘d by referring the surface pressure <o & single
pressure-neight curve, that errcrs atiributed to different locaticns mey
ve reduced oy half. Inese errcr studies show that surface rressures
used withredicsonde data should be reported to 0.1 millibar accuracy for
cptimem use in isen:rcpic analysis, Unfortunately, beth the Ilcrihern
Hemisphere Date Tabulztions <f the U. S. Weather Z2ureau and the Itwice
daily teletype transmissicn- reccrd surface rressures to whele milli-
tars, In edditicn, &= least scme radicsonde staticns are ncw using
inzccurate anercid tarcmeiers To measure these surface rressures.

Transoert and Ziffusiorn - C. E. Elderkin

Dual <racer experiments ccantinued. Four diffusion tests, three in
unstarle conditisns end crne in stable, were made using ZuS and flucre-
scein as Trazcers. IZiring the first test flucrescein was relezsed freom
&5 feet and 218 frca 3 fees; during the ciher three tes<ts the iracer
scurces were reversed, The daziz are being znalyzed to ccmpare elevaied
and gr:ound releases In identicel ccnditicns. Previously, comparisons
could te made cnly fcr expected similar conditions determined on the basis
of stability classificaticn.

(peraticn lMountain Iren (4ir Force Spemsored) - C. E. Elderkin

Litempts Lo determine the factors involved in cresswind s*‘ree.'1 c‘
a continusus plume led ic the use of a running mean average techni e (Hay-
Pasquill). The scurce point wind direction fluctuations are averabeu over
time intervals specified by t/g, where t is the travel time tc the point
in questicn and £ is the ratio of lLegrangian to Eulerian scales of tur-
bulence. Then the veriance of <the resulting ruaning average thrcugh the
test period is calculzied, yielding the effective turbulent intensity
causing crosswind dispersicn. The product cf this intensity and the travel
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time gives the stancard deviztion cf the plume. The value of 3 nas been
estimated by a number cf investigezors with varicus resulis. Dcost
recenzly i* has been prcpcsed that B is inversely rreportional to the
turbulence intensity. Though this relaticnship has not been firmly
established, some experimental data have itended ic lend surpert. Pesults
from previcus Hanford diffusion tests have indicated that such an inverse
relation is expected.

Tne comparison of estimated plume spread at Vandenberg AFZ with
filtered wind record variances, using the Hay-Pascuill technique wizth B
inversely proporticnal to turbulence intensity, shows a significant
improvement over all previous attempts tc relate the plume widths tTo wind
variability. Briefly, nearly 3/L4 of the data are comrressed to within
a factor of 1.5 of b“e mean predictied values. Hest cf the remaining cala
generally consisting of complete tests, are being investigated individually
for their anomalous behavior. It eppears likely that untypical meteoroclcog-
ical conditions prevent this group from coinciding with the mzin group.

MARTTE SCIENCES

Physical Chemistry of Oceen Soluticns - R. W. Perkins

Tive milliliter polyethylene vials were evaluated for neutren irrad-
iaticn of sea water salis at & position near the ocuter edge of the grarizize
reflector of a prcducticn reactor. A two-day irradiaticn cf pclyethylene
containers filled with sea salts did not sericusly damzge the container
and preduced very litile interfering radionuclides from fast neutron rezc-
tions. Although the neutren flux at this location is 0.1 £o C.01l cf thas

the reactor core, it is sufficient o zroduce 10 to 12 daughter radio-
nuclides in messuratle cuantities where salts frecm 10 to 20 milliliters
of sea water are used.

RADIDOLOGICAL AD HEALTH PEYSICS

whole Bedy Counting - R. W. Perkins

A whole body counter consisting of six 9-inch diameter by L-inch
thick NaI(Tl) crystals in hexagonal array was completed and is presently
in use at the University of Washington on the whole body calcium study.
The crystals face the center of e circle, the diameter of which may be
adjusted from 17.5 to 21.5 inches. A fiberglass reinforced contcured
bed which holds the patient cen be moved along the center exis of the
detector circle at a constant rate or with an exponential decay drive
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wilch corresponds to the decay rate of e cshori-lived radicnuclice under
s:udi The backgrcund cf the ccocunter for the measurement of the 2.1

rev *9ca gamma raJ is reduced cnly by 30% with IEaC sh 1ela1ng ana a shield
klll therefcre nct be used at the University of Washingtcn. The initiel
przse ¢f the suudy will invclve celibrations of the ccunter b5 neulrcn
irrediaticn of cadavers, ccunting, and subseguen:ly measuring the tola
Ca bty chemiceal means Subsequent studies will te conducted cn natients
suffering from dlseaees wnich cause abtnormally high or low calcium ceorntent
:f <he body.

Feligticn Dosimetry - W. E. Wilsen

L programmed P(Z) éistribution generatsr (PDG) was interfazced into
the PDP-8 ccmputer and an cperaticnal program was written. Following zro-
grem debugging the FOG is expected to generate, from a given P(.LZ) single
event spectrum, an event spectrum wiih any aversge number of events.

Instabilities are still present in the twin absorbed dese calorimeter
wnich may be the result «f drifts in the jacket contrcl. Independent moni-
tiring of jacket cinir:l shows that the system is capable c¢f contrelling
the temperature £ <he sensing ithermisscrs very well, but that these

thermisicrs do nit perfectly represent the jacket temperature. (Calculz-
Ticns sh.w that we azre getiing abcut as much sensgiiivity as we can expecs
withcut impreving the vacuum.

Tilm Dcosimetry Calibraticn laboratory Study - C. M. Unruh

: cetailed rresentzatinsn of the statistical models used fer d
15 and evaliueticn on the film dosimetry czlibration lzbo

e T2 DEM s=aff visiting. & visit to the callora114“ o
an tpprrivnity fir first nend cbservaticn the czlirr
jigs &nd redizticn siandards ecguipment.

Ire itest data analysis prigrams and computer instructions fer
analyzing test data were completed. Thirieen sets of performence daia
frem commercial, commissicn and militery film desimeter servicing
Eroups were readled f7r ccmputer analysis. To dete, 29 film dosimeter
rrocesscrs have preovided film for test exposure. Ten additional pro-
cesscrs are scheduled to varticipate in the month cf December. Izta
frem 15 AEC sites, 15 ccmmercial processcrs and 9 military installaticns
are being used in the study.
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RLDIATION INSTRUMNENTS

Radiaticn Detecticn and Measurement Instrument -~ W. G. Srear

Tield tests ccmrenced with the animal physiclogical functicn radic-
telemetry system. Z=lcod pressure, temperature, and respiration Trans-
ducers were surgically imrlaznted in an experimenzal animal. Severszl
hours =f date were reccrded when the sheep accicentally broke the cable
connecticn to the transmitter, prematurely terminaiing the experiment,
Muture efforts will include modification of the transmitier To reduce
the gain of the blocd pressure channel, making it more compatible with
the transducers.

In ccnsultaticn with Eiclcgy con pessible configuraticns cof the
rodent activity monitcr, it was decided that reliable data would be
assured by using an accelerometer to> measure energy directly. Zehav-
icral studies will require scme position and time data, derived from
readouts ¢f pesitioned light senscrs. The ccmposite system will be
built in stages to facilitate evaluation and to spread tctal system cost
cver several experiments.

Electronic circuitry for the experimental tidal air volume monitor-
ing system was nearly ccmpleted. Measured information, to be presented
cn a digital printer, will be tctal number cf breaths per experiment, the
veolume per breeath, and the tctel velume (both in cubic centimeters) per
experiment. Transducer tests, recently initiated, indicated that an
increase of the Trensducer dynamic range is prcbatle whan a standard,
more accurate than the Hervard pump, is avzilable for calibration pur-
pcoses., Varicus sizes c¢f Venturi meters are being tested simuliznecusly
for linearity checks and parzicle depzziticn.

Labcratery tests and celibraticn of the gzmme monitor porticn of
the experimental neutreon-gamma, mived field dcse rate measuring system

‘'was essentially ccmpleted. Fescluticn of mincr electronic feedback diffi-

culties will ellow final calibra<icn tes*s <o be initiasted. All sclid
state circuits are used in the develcpmental instrument, the neutron
detector consisting <f five lithium-foil covered surface barrier diodes
imbedded in a pclyethylene moderator. A large air-eguivalent wall
iocnization chamber is used fzr gamma measurements. Zrovision fcr jeint
Cr separate cperaticn cf the instrument is provided..

Initial experiments were ccnducted with the solid state detectoer
spectrometry system after replacement cof faulty electrical feed-

throughs in the associated vacuum jacket. Compariscn will be made with
experimental data obtained pricr tc feedthrcugh replacement. At that
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tine, leakage currents for the detecior feedthrough and for the guard
ring feedtihrcugh were abcut 1.1 exd 6.3 nanoamperes, respectively. Con-
< tla;ed imzrovement ¢f the systems oneration is not definize; however,
satisfectory rerformance was noted during operetion ¢f & germaniunm
de:ector within the wnit.

Zadiclogicel Chemistry - R. W. Ferkins

A satisfactory technicue was develcoped for the neutron irradiatic
cf large tissue samples in the reactor core. Two te five gram samrles cf
Tissues are freeze dried in pclyethylene containers, then irradiated
directly in these ccntainers inside a second polyethylene container for
30 minutes in the guickie facility. Preliminary measurements with blank
pclyetnylene amp-ules shcwed very little backgrcund interference.

A A S-inch NaI(Tl) well crystel with a 26-inch dismeter by 3C-inch
+hick anticcincidence sk :ield, built 7 years ago, was reworked in an effeort
Tc imprcve its respconse. The l/8-inch thick incrgenic light reflector
was remcved, the under-surface pclished and covered with aluminum foil,
and the cld 5-inch DuMont thototubes replaced with RCA 8055 tubes. The
effect of this treziment was a 23% reduction in the background and a 10%
imprcovement in anticcincidence shielding as measured azt the Oce full
energy gamma rzy peaks. A full experimental evaluaticn cf & 36-inch
dizmeser ty 3£-inch Thick plastic phosphor anticcincidence shield,
presently under ccnstructicn, will be performed <o ortimize conditieons
for medom lizght custzus w1uh its accompanying imorovement in anticoinci-
dence shielding.
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