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PACIFIC NORTHWEST UBORATORY 

A6c DWXStC?r OF BIOILCY AND MEDICME PROGRAM - R. S. PAUL 

Mechanism and Treatment of Gastrointestinal R.dk%?n Wfects - - 
M. F. Sullivan 

Rats were Lnjected v i t h  l e t b l  dorer of the rrAinrilYtic rubstUhce, 
nitrwen mustard (E), art- curnuhtlon of the  c- b i l e  duct. The 
developtent of diarrhea s e c y d  t o  be delayed, up to dy 4, but a t  tht 
time animal6 began t o  die  v i t h  a11 of the r y ~ p t o m  prerent a t t a r  A bl@ 
whole body mdi8tion dore. 
f l u i d  108s. 
scopy. 

appnrent were: 
vacuohted golgi a p p m t u r ,  and enlugtd nuclei. 
severe ruagesting tbt  lower dorer of HN2 should be employed in h t u r e  
studies. 

The gut content8 were 8 e r t ive  of excerrive 
and e lec tmn micro- "&h P Sections of the gut vere taken for li&h 

Tbe appearance of the ~lblcom in the electroll mlcrorcopr V.8 6WbU 
So tht dtrcribed a f t e r  an X-ray dore of about 3 kR. Subcellular C-6 r 

lour of mlcrovilll,  mitochondrial n c u o l i u t i o a ,  enlarged 
The w e  m a  very 

TOXICITY OF R A D I O E z m R m  

Factors Affecting t h e  Toxicity and )IlStrboli8m of Radionuclide8 - 
H. F. S u l l i ~ n  

Pregnant n t s  were inJected w i t h  ionic or colloid.1 2 3 9 ~  md w i t h  
237Np or  23% a t  15 or 19 days of gestation. A t  aacrf i ice  24 hour6 later, 
less  than 0.1s of tbe i a c c t e d  dose v.8 found h t he  fetus,  but 0 8ubrtU.l- 
t i a l  quantity of plutonium and neptunium v.6 
f e t a l  membrane. The concentration of ionic 
col1oldal *39h by better han 8 2:l ra t io .  
the behavior of deporittd '3% is prerently baing 6tudhd.  

d in both the  placenta and 
exceeded tht  of 

The effect  of pregnancy on 

Rats umintaintd on a low potasriua d i e t  w r e  W e c t t d  w i t h  137Cs. 
The cesium body burden was almost completely retained for the 25 day8 that 
it MS followed. Rats placed L*n the lm pot.8rium d ie t  a t  the t l r  of 
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1 3 7 ~ 0  m e c t i o n  loa t  about - of 
injection. -%In accelerated C r  loas, but rtable 
bily from the l 2 t h  b y  por t - iaec t ion  bd no effect on 

wetted 1 3 C r  by the  l 2 t h  day post- 

p83rsrim gives C r  retention. 

lhtherrmtical rodelr were developed for the pruage t lme  of intert iml 
conttntr  through the G I  tract8 of adult and six-day-old rata .  
vi11 be ue iu l  fo r  calculatiag radiation dorer received by the  aLFawntaFy 

There models 

, t r a c t  from ingerted rrdionuclider. 

Factor8 Affecting t h e  Toxicity and #ttrboUmn of Radionuclides in 
Aquatic O I . g a n i 8 ~  - R. E. loakatani 

Becaue l i t t l e  o r  no btr ere available on the elemental coqwsition 
of t h e  fVeshu8ter mssel, Anodoata californienrir ,  t he  f o l l w  metalr: 
#a, K., Cas ng, Fe, Wi end Cu, in addition t o  m, are being determined a8 
part of a ttudy of zinc Pstabolim in there bivalve#. 

being studied, by "-nt", t o  provide background information for 
t ro l led  laboratory work on t h e  biochemirtry of zinc in f i rh  eyer. The 
content of the eye i r  h-ly localized, occurring p r w i l y  in two 
melnnin-rich fractionr,  t h e  i is and the choroid. 
shov a good correlation wi th  hn content of ir ia  t i r s w ,  but no ouch cor- 
re la t ion  m a  l o u d  v i t h  t h e  choroid. 

The di r t r ibu t ioa  of 652n i n  t h e  eyer of Columbia River fisher is 

6Y& 
Stable zinc analyoas 

Effect8 of Ruiiortrontium in Miniature Swine - J. L. b l o t a y  

A fsrrle Pi--bore wine, aged 87 mnthr ,  war u c r i f i c e d  following 
few d y e '  rapid de r iorat ion in condition. The a n a l  had been on daily 

feeding8 of 125 Ki %r since t h e  age of 1 4  monthr. Definitive dirgnorir 
avaitr hirtopthologicml report8 on submitted t iruues.  

Lntplementation of r e v e n l  nev whole body count- technique8 for  9% 
bnrrrtmhlung mearurement in ovine ir under vay. Calibrated bre-trah- 
luna st8nd~rdr conrirt ing of boner rand- mounted in paraffin were 
obtained from the Radiobiology Laboratory of t he  Univerrity of California 
at  Davis. 

Inhalation Studier - W. J. Bair 

P 8 t t y  acid ryntherir  in lung t i r r u e  war studied in rat8 racrificed one 
b.y t i ter  800 or loo0 R X - i r r p p t i o n .  
the incorporation of acetate- 
10-3- af ter  800 R and 0 - H  after lo00 R. 

Compared wi th  unirmdiated controls, 
C in to  long chain f a t t y  acids war increased 

The 800 R data agree vi th  the 
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rerults of ewlier atudies. 
lated t o  the  time of mcrifice which did not a l l o w  time fo r  recovery pro- 
ce8rea t o  develop after t h e  larger doae. 

The smaller effect after lo00 R is probably re- 

Studieu were init iated t o  &termhe the effectlvenese of chelating 
went6 on the  mobilization of 239Puo2, 
par t ic les  vas placed on a Sephedex G - 2 5 7 c x )  column (b cm x 1 cm) and 
an attempt a t  elution was nude wi th  two chelatore. 
about 3 times more effect ive than DTPA in removing the  239F'u from t h e  
column, although the t o t a l  amount removed v%a only about 15 of the 239h02 
luaded on the  column. 

Two dogs died about three months after inhalation of 2 3 9 ~ ( N 0 3 ) 4 .  

vit ro.  A suspension Of 239pur>2 

Alpha-lipoic acid ~ 8 6  

The gross pathology was 8 i m I l . s  t o  that seen aiter Inhalation of lethal 
quantit ies of 239Ato2. 
Although r8diochemical analyser are not complete roaa survey of the  
tissue6 indicated that t h e  major portion of the & in the body MS 
retained in t he  lungs. 
from those seen a f t e r  i n h l a t i o n  of 239Pu% waa a leukopenia rather than 
a lymphopenia. 
experimentrl .nFprrls following inhalation of 239Pu(NO3)4 and are part i -  
cularly significant i n  tht they were pulnrorury deatha. 

Death was due t o  reaphatory inaufYiciency. 

The only c l in i ca l  sun  obsa& which was different  

These reault6 reprerent the  f l r r t  reported death8 in 0 

t 
Planhet ry  of whole body 6cans of dog8 which inh8led 147 + 148-0~ 

particle8 indicate lung retention h a l f - t h r  of 250-700 W E .  Thin  method, 
while laboriour,appe.rs t o  m t i a f r c t o r i l y  quantitate lung retention of gamaa 
emitting mdicnuclidea, obviating the need f o r  aerial  aacr i f ice  and radio- 
chemical analysis. 
counts w i t h  cne, two, or three 8tationary crystals,  because of the  diffi-  
culty i n  reproducibly positioning animsla f o r  such counts. 

This metbod appears t o  be more accurate than cheat 

Space Nuclear Sys tem Studies - R. C, Thompson 

Three do436 were exposed t o  air-borne 50 v plaama j e t  f i red 2spuo2 
spheres. Deposition occurred i n  the lung area; however, pmaent tachniquea 
do n o t  permit an estimation of percenwe  deposition. 
lungs appeared t o  be complete a f t e r  24 hours. 
presage was complete in  2 dogs s f t a r  48 houra, but one dog retained 
par t ic les  for over one week. F8rticlea recovered from t h e  feces were coated 
w i t h  an alcohol-soluble substance but a eared t o  be unchanged in shape. 
One of three dogs given aingle 1% v 2pm par t ic les  by Intubation about 
three months ago f ina l ly  cleared t h e  par t ic le .  

Clearance from the' 
Gastrointeatlaal  t r ac  

- 
00 f 2 4 1 0  _L 
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Histogram of the  feca l  output of 238pU microspheres from the recently 
fed &e were completed. The output patterns, compred t o  ear l ie r  results,  
merely emphasized t h e  var iab i l i ty  of resu l t s .  

e had def ini te  period8 of one case, but not in the others. 
maximum output, but one continued t o  excrete 2 
level throughout the  two-week observation period. This l a t t e r  swine was 
the one which hsd considerable ac t iv i ty  remining in the gastrointest inal  
tract at  necropsy, 14 days a f t e r  particle feeding, 

There is a bimodality in 

PU par t ic les  a t  a high "r;Q" Two of the 

Thermolumlneecent dosimeters I q U n t e d  in one of these swine indicated 
doses of 200 t o  2500 mR along the tract, t he  lowest dose being in the 
stomach and t h e  highest at  the ileocecal junction. This low energy X-ray 
dose is probably an indicstion of the residence time of the  par t ic les  and 
thus ie related t o  the  alpha dose t o  the lumen of these organs. 

LMd par t ic les  were used t o  s-te Pu% part ic les  in resuspension 
PaFticler of various sizes were dusted Onto clean g h s e  s l ides  

The &ir velocity was increased 
' 

studies. 
and exposed on the  bottom of a wind tunnel. 
in mmll increments u n t i l  about 1/2 of the  particlea on t he  slide were 
blclwn off. 
plotted agr.inat par t ic le  size. 
25-30 milee/hr for  pb par t ic les  of 30-40 microns. From t h i s  point the 
"resu~~penaion velocity" slowly  increaser as par t ic le  riee increases; for  
exsmple 32 and 40 milee/hr veloci t ies  f o r  average diameter par t ic les  of 
70 and l60 microns, respectively. The curve rises sharply as the par t ic le  
sire decreases. For example, 42 miles/hr and m r e  then 60 miles/hr fo r  
averrge 10 and 6 micron particles.  respectively. 

This Pyasure of wind velocity required fo r  reruspension was 
The curve shows a mininum velocity between 

None of the 4 micron 
particle8 were removed by a velocity of 63 miles/hr 
for  the wind tunnel. 

TOXiCI'IY OF RADIOELMEXl'S 

Uranium Ore Inhalation-Radiochemlcal Studies 

me urinary excretion pattern of 23813 ami somb 

which is the madzuum 

- R. W. Perkinr 

daughters from 4 besgle 
dogs during the courae of & 8-day chronic lnhlat on xposure t o  uranium 
ore dust wan defined. The urinary accretion of 23 O2 &, *3%, 210Pb and 
210Po were determined. 
uranium relnt ive t o  t h e  daughters but also indicated thnt  8 days it3 not a 
suff ic ient  period of t h e  t o  establish equilibrium between uptake and 
ur inary excretion. 

The reaul ts  indicated a high excretion r a t e  of 
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C e l l u l a r  Regulatory Mechanisma - W. H. l h t che t t  

The s.vnthesis of mo te in  and RNA was examined i n  studies on log phase - - 
culture,s of Neurospora ~ 1 8 ~ 6 8 .  
differences i n  the rats of growth bring about very small differences i n  

Preliminary results indicated that large 

the  r a t i o  of RNA t o  protein; 
t ions  i n  bacteria.  
liminary and require confirmtion and extension before any conclusions can 
be dr8m. 

This would seem t o  be a t  odds with observa- 
It i s  t o  be emphasized that these results are very pre- 

It was reported previously that 3-amino-l,2, b t r i a m l e  (WT) inh ib i t s  
the uptake of tryptophan in Neurospxa cTdSS8. We have now shown that  3AT 
inhibits the uptake of mst, i f  not a l l  members of the "tryptophan" family 
of amino acids. Uptake of leucine and phenylalanine, bcth members of t h e  
tryptophan transport family, i s  inhibited %o k degree which is inversely 
proportional t o  t h e i r  affinities f o r  the tryrtophan transport  si te.  Con- 
tinuation of these studies w i l l ,  hcpef'ully, result in a method f o r  label- 
ing and 85udyIng the reactive Bite f o r  tryptophan uptake. 

The 3AT mediated derepression of tryptophan synthetase synthesis nas f 
shown $0 be mimicked by grcwing c e l l s  i n  the presence of anthrani l ic  acid. 
Just 8s 3AT appears t o  cause in t race l lu la r  accumulation of imidazoleglycerol 
phosphate, anthrani l ic  acid causes in t race l lu la r  accumulation of Indole- 
glycerol phosphate. The s t ruc tura l  s imilar i ty  of imidazolglycerol phos- 
phaL,e and indole glycer;l phosphate suggests that these crunpxmds may have 
8 similar function i n  affecting the control of tryptophan EyntheSis. In 
future experiments we wi l l  t e s t  the hypothesis that, each of these compounds 
interferes  wi+,h, or inh ib i t s  cmpletely,  bic-synthetic reactions concerned 
with the generaticn of charged tryptophan sRNA. 

Characterization of Radiation-Induced Free Radical Reactions i n  
Aquems Systems - D. R. Kalkwarf 

The effect  3f gamnra radiation on d i lu t e  aqueous solutions of nitrcj- 
benzene vas  studied by measuring t h e i r  ESR spectra in a flow Sy6teIU aft r 

nitr,-benzene sclutions In aquerJua 0.l.M NaOH consisted cf 54 l ines  which 
correspxd i n  number and intensi ty  to-the spectrum fo r  the nitrobenzene 
radical-anion. 
selectively w i t h  hydrated electrons, reduced the signal intensi ty  by 90& 
indicating t h a t  the  radical  was fermed by addition of 8 hydrated electron 
t o  nitrcbenzene. Addition of selective hydroxyl-radical scavengers, e.g., 
methanol or sodium fcrxmte, Increased the signal Intensity by I factor of 

they  emerged Prom a G8muncel.l 200. Spectra obtained fro= deaerated 13- E M - 
Satura t icn  of the solution with nitrous oxide, which reects  
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of a second type of radical. hyperfine sp l i t t ing  constants fo r  the three 
types of protons in the Mation- induced  radlc.1 were found t o  agree 
within 1% with literature values fo r  the  radical produced by ei ther  elec- 
t r o l y t i c  reduction or photolysis. 
due t o  the nitrogen nucleus was eignif icrnt ly  higher, horCYer, than the 
value of 13.6 reported fo r  the radical formed by photolysis in ethacol 

benzene in acetoni t r i le .  This apparent solvent effect  on the  unpaired 
spin density at  the nitrogen nucleus MS examined further by irradiating 
nitrobenzene in an aqueous 0.1Y NaOH - 1.OM Na2SO4 solution. 
in the nitrogen s p l i t t b g  c o a s h t  was o b s k e d ,  however, i n  t h i s  more 
intense ionic atmosphere. 

None of t h e  spectra obtained from these solutions revealed the presence 

The sp l i t t i ng  constant of 14.11 gauss 

solution or t 2 r! value of 10.32 for  the electroreductlon product of nitro- 

No change 

Both of the  FDA-approved a r t i f i c i a l  food colorings, .FDC Blue No. 1 
and FDC Blue No. 2, have been shown In t h i s  laboratory t o  exert substantial  
radioprotective e f fec ts  on -arose jellies. In previous erperipents, the 
protective went was incorporated in the  jelly prior  t o  irradiation by add- 
ing it t o  a molten aqueous solution of the polysaccharide and allowing the  
j e l l y  t o  form on cooling. A more generally practicable technique fo r  incor- 
porating substances in to  biological systems, however, is by di f f i s ion  so 
t h i s  method mrs tected on the jellies, II” e i ther  FDC Blue NO. 1 or  FDC 
Blue No. 2 were inserted in to  a pref rmed 0.29 jelly by diffusion t o  give 

liquefy t h e  jelly was extended by a factor of 6. 
obtained if the same concentration of dye was incorporated while the 
jelly was molten. 
protective action of these dyes is radical scavenging rather than streng- 
thening the chemical structure of the jelly. 

a f h l  dye concentration of 1 x 10’ 3 & the  radiation dose required t o  
Identical  factors  were 

These results also provide further evidence that the 

ENVIEIONMENTAL RADIATION S l v D I E s  

Terrestr ia l  E c o l w  - R. E. Nakatani 

Foreat f loor  samples of leaf l i t ter  plua attendant mosrer and micro- 
organisme were collected from varioua locations in the  C.aca.de Mountains 
in September, 1966. Garmm-r spectrametric umlyser of the l i t t e r  
Mnrpler mre evaluated for  IjJccs . Concentration (dry w t  h a i r  
over a fivtt-fold range with the lowest concentration (11 N i / g  
from forert-type character is t ic  of dry regionr, 1.e.) Ponderora pine, and 
the higheat concentratim (59 pCi/g) comi from a cedar-hemlock stand of 
a high rainPall  area in which t h e  fores t  Y f oor rup rted a dense stand of 
morrer. The s t m d n  b v i n g  the  greatert  .mount of E7Cs per square mcter 
of forer t  flocr (N100 nCi/n?) were two high elevation fir-hemlock stands 
near the rwm~it of Whlte P.rr. The rlgnificonce of there data is i n  the 

http://C.aca.de
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re lat ively amal l  difference (two-fold) in  t o t a l  l37Cs per n? of forest  
f loor  in forest  8tands with great difference8 in t o t a l  annual precipita- 
tion, i.e., Ponderos 

ciency of t r e e  leaves in intercepting Md retaining 137Ca, the quantity 
of leave6 produced annually and the i r  rates of microbial decomposition 
when depclsited on the soi l ,  as well as t o t a l  amounts of l37Cs present 
i n  the atmsphere. 
stands have accumulated, over the years, the greatest  amunts  of ’37Cs 
per I&’ pf forest  floor. 

h e  v8, Mugla8 fir and cem-hemlock forests. 
The tobl amount of !? 3 C s  present in leaf l i t t e r  depends upon the effi- 

The cia- indicate that the high altitude fir-hemlock 

Columbia River Ecology - R. Nakatani 

The concentrations of %r, 6 5 2 ,  and 59Fe i n  plankton, periphyton, 
caddis fly Larvae, and shiners were evaluated for  three sampling periods 
extending f r c m  mid-September t o  late October. 
isot3pes are leveling off following reattainment of radioactivity lost 
during the reactor shutdown. 
marked as those From mid-September t o  early October. 

The concentrations of these 

Changes during October were not nearly as 

Six a e r i a l  sunreys of local  chinook s a k n  spawning were nrsde be- 

Spawn.ing was w e l l  
tween Richland and Priest Rapids Dam during the period October 6 t o  
November 23. 
under way by October 21 and reached its peak by November 2. 
3 , l W  salmon neets was observed. This i s  the largest  number since surveys 
were begm 20 y e a r s  ago and greatly exceeds the previous nraximum of 1,770 
observed in 1965. All zmjw spawning areas were heavily seeded, particu- 
larly the secticn near Midway which acccunted fo r  cver 40 percent of the 
t o t a l  . 

No spawning was evident on October 6. 
A t o t a l  of 

Temperetare Effects on Metabolism of Aquatic Organisms - R. E. N a k a t a n i  

Further experimnts c n  the effects  of high tempemture on the metab- 
clism cf f i s h  t issues have s h m  t h a t  the optimum temperature for  red 
muscle i n  v i t ro  i s  far abcrve the l e tha l  tenperature (26O ) for  the whole 
snlml. The highest rate fcr  cmversion of acetate-l-C1’ t o  14C02 by 
red muscle from l8O acclirmted trout was measured a t  S o C ,  the highest 
temperature studied. The turnover r.f acetate by red muscle a t  38@ i s  
more than twice that  of the l iver .  These studies indicate tha t  the 
l e tha l  temperature of the f i sh  is  not a f’unction of energy production 
in  t issues such as the l iver  or muscular system. 

E -- 
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Earth Sciences - W. A. Haney 

Geologic lnapping in the  Horse Heaven Hills eastward from Wallula Gap 
disclosed *her evidence of a m j o r  Oregon source of the  basalt flows 
of t h e  Columbia R i v e r  Basalt Plateau. The s t ra t igraphic  section above the  
Elephant Mmmtain flow rapidly thickens eastward from one flow t o  possibly 
more than 10, t o t a l l i ng  750 feet i n  thickness. 
and t h e  decreased amount of folding eastward indicates that the Horse 
Heaven Hills f rom Wallula Gap t o  t h e i r  junction with t h e  Blue Mountains 
are domtnantly an accumulation of the  basalt flows t h a t  poured into 
aud i n  part through a s t ruc tura l  lov exis t ing i n  the  area. 

The section thickening 

The flows above the Elephant Mountain flow of lower Pliocene age 
probably extend upward w e l l  into Pliocene time. 
i n  time with some sed-ts of' the  Ringold FoFmation; recently redated 
as Pliocene in age. Diversion and l oca l  ponding of the Columbia River 
t h a t  resulted in deposition of the  Ringold Formation sediments was in i -  
tially, a t  least, more the  effect of lava flows than of u p l i f t  of the  
Horse Heaven Hills, t rad i t iona l ly  believed t o  be the  cause of deposition. 

They thus must overlap 

Termination of many of the  flows 4.n t h e  Wallula Gap area probably 
resulted from decreases, previously noted, i n  the mounts of basalt 
emitted wi th  time. 'Encroachment of the  flows on a Columbia River (Ringold) 
floodplain a l so  could have inhibited t h e i r  northerly spread. 
wals mapped as pinching out, others appear t o  terminate i n  flow breccias 
containing pillows and palagonite t ha t  previously may have been consid- 
ered t o  be fault breccias. 

One flow 

A technique f o r  obtaining quantitative information from remte 
sensing systems has been developed. 
tape (collected over the Project by the  Northern Forest Fire  Laboratory, 
Missoula, Montane) were plotted 8s contours of equal valtage levels  
(uncorrected) on a cathode-ray tube. This permitted the data t o  be 
processed as fast as it m s  generated. 
the dynamic range of the recording eqdpment as are other display systems 
used in  remote sensing. 
waste cooling waters  amp sho\..cd that infrared radiation differences 
which were not detectsble on photographic recordings of the  data were 
easily discernible by t h i a  tcchnique. 

Infrared bmgery data on mgnet ic  

The technique i s  not limited by 

Plots of such information on the  Gable Mountain 

Several refract ion seismic tes t  l i n e s  were shot adjacent t o  well 
69-63-90 (near t h e  met end of t h e  Gable Butte outcrops). 
face glaciofluvial  material here consists of sand, s i l t  and numerous 
boulders. As noted during the G.S.I. survey several years ago, such 
locations on t h e  Project are d i f f i c u l t  record are(r6 where r e k a c t i o n  
f i rs t  arrivals are not c lear  and seismic energy attenuation is  very high. 

The subsur- 

- - Y o  I 2 4 1 s 
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These i n i t i a l  refract ion lines were run t o  develop techniques tha t  would 
give the best  records. Excessive explosive charge sizes were required 
where or'fsets (shot t o  detector distances) of more than 25 feet with a 
detector upread r,f 25 feet were used. 
detectcr ilpread required twenty pounds of nitro-carbo-nitrate (-niUm 
n i t r a t e  primed wi th  fuel o i l )  snd one booster; and even then the records 
were n e t  par t icular ly  good. Much of the  problem appeared t o  be due t o  the 
re la t ive ly  lcw propagation rate of the  amonium nitrate (less than 7000 
ft /6ec).  Indicaticns were that use of a dense, high velocity explosive 
wou.ld improve record8 because of t h e  3hort impact pulse and high brisance. 
A smrll m u n t  of "Flex-X", a p las t i c  military demolition explosive, was 
available for  t e s t  use on cme seismic l ine.  Excellent records were ob- 
t a i n e d  from t e s t s  conducted with t h i s  explosive. 
Ringcld interface was easily detected. Shot t o  detector distances w e r e  
not great  enough t o  receive refractions from t i e  basalt, but i f  the proper 
energy ,pulse can be put i n to  the ground, resolution of the Ringold-basalt 
interface should be eas i ly  accomplished. 

A 300 foot of fse t  with 50 foot 

The glaciofluvial- 

The transport equation, which relates molecular diffusion end hydro- 
dynamic dispers isn t o  adsorpt im t o  describe the mcvement of contaminants 
within a grcund Wster flow reg-, was developed in  curvil lnear coordi- 
nates. 
longitudinal and transverse dispersion coefficients 351 addition t o  simpli- 
fying the bcundary conditions required t o  solve boundary value problems. 
The equation is written in f ini te  difference form using the Crank-Nickal- 
s m  approximsflcn i n  order t o  obtain a numerical soluticn. The existing 
twt'.- dimensimal +,ransient cmputer program is being mcdified t o  handle 
? h e  eqwrt icm. 

This alhws descripticn of the  dispersion tensor in terms of 

, 

The fqrarmlatien is c-xpleted fo r  modifying the Steady Computer Pro- 
gram tc. alll)w use of the del-ln k vector f i e l d  instead of the  permea- 
b i l i T y  d is t r ibu t icn  t o  obtain new flow system potent ia l  patterns. 
is a significant imprcvement i n  over-all efficiency fo r  steady flow 
systems. 

This 

If the permeability, K, is used as previously done i n  Steady, then 
the permeability integral  is numerically evaluated in the ''Stream Program" 
t? get t h e  K dist r ibut icn.  The K dist r ibut ion was subsequently differen- 
t i a ted  i n  t h e  Steady prcgram resulting not only i n  inefficiency but also 
a l l s x i n g  numerical inaccuracies t o  enter. 
required since the permeability in tegra l  is valid only along streamlines. 

Such a procedure was original ly  

0 0  t 2 4 1 b  
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I Aerosol concentration a t  the above flow rate is  a t  leas t  500 par t ic les  
per cubic centimeter, which is more than an order of magnitude higher than 
can be prepared using a generator of the Whitby design. 

W o a c t i v e  Fallout Rates and Mechanisms - R. W. Perkins 

A high v o l w  portable air samlpler has been built  on a ladder truck 
with 8 saauplfng heads ranging from 0.25 t o  10 meters above the  ground. 
flow r a t e  through each of the sampling heads is approximately 10.8 cfm, 
suff ic ient  to sample separations plant iodine a t  some distance from the 
stack. Each head is equipped with a fractionation pack t o  separate parti- 
culate, inorganic and organic forms of radioiodine. During a recent 
unusually high radioiodine release, measurements were made a t  the  base of 
the stack and at a distance of 5 miles *om the  stack. A t  the 5 mile 
s q l i n g  point the portion of the total rarfioiodine associated with the 
inorganic Fraction lad decreased by about twofold while the par t iculate  
and organic f ract ions increased by about fourfold and twofold, respectively. 
The measurements of radioiodine as a function of height up t o  10 meters 
w i l l  be used in  estimating radioiodine deposition velocity. 

The 

The natural  concentration of the  cosmic-ray produced radionuclide 
2%a (15 hr hal f - l i fe )  i n  the atmosphere was measured fo r  the first the. 
Mmurements were made on two separate a i r  filter s a q l e s  taken at 
Galena Pas 

23 x 10-9 nuclei per gram of air per second. 
3 t o  6 times thosc predicted by Lnl (reported t o  be good t o  a factor  of 
2 t o  3) and mas: r e f l ec t  somt rapid miadng of nuclei f r o m  the upper 
troposphere. 
the  short-lived cosmic r y  produced radionuclides in studying short-term 
atmospheric mixing processes. 

Idaho (e leva t iw 8,752 pt) on October 18 and 19, 1966. The 
observed 4 a concentrations correspond t o  production ra tes  of l.3 and 

These concentrations are 

Taese measuwaents demonstrate the f eas ib i l i t y  of using 

Fresh f a l lou t  from t h e  Chinese nuclear test of October 29, 1966 
arrived here 6-7 days after 
t h e  high concentrations of lbBa-lk , l%e-wI and 9%. The ob- 
senred air concentrations of the radionuclides were similar t o  those 
observed a t  t h i s  location following the previous three Chinese nuclear 

he de onation and was clear ly  indicated by 

tests. 

The rare  ear th  element europium has been evaluated as a possible 
t racer  for precipitation scavenging proce8ses. Neutron act ivat ion analy- 
ses of several precipitation samples f'rom the  Cascade Mountains showed 
a europium background of one-tenth or less that of the s i l ve r  t racer  cur- 
rently used. It should thus be a very sensit ive t racer  of atmospheric 
processes . 



Precipitation Scavenging Studies R. J. 

Three f ie ld  t e s t s  t o  measure the  washout of silver iodide par t ic les  
by rain were conducted at the Rimrock Lake experimental s i t e .  
samples were submitted f o r  radiochemical analysis. 

The r a i n  

Fallout P h ~ ~ O l O ~  - R. J. Engelmum 

The obsh-vational error  estimte of t h e  Montg-y Stream Function 
fo r  a single observation was revised fi.om the previous value of 0 . 6 4  x 
107 cn? sec'2 t o  about 0.03 x 107 a? sec'2. This was done by removing 
variations due t o  different  observing times and locations and by amit- 
t i ng  sane of the 50 ohervat ions in order t o  obtain a "balanced" statis- 
t i c a l  design. 
pressure-height curve, t h a t  e r rors  a t t r ibu ted  t o  different locations may 
be reduced by half. 
used vithladiosonde data should be reported t o  0.1 millibar accuracy f o r  
optimrm use i n  isentropic analysis. Unfortunately, both the Northern 
Hemisphere Data Tabulations of t he  U. S. Weather Bureau and the twice 
daily teletype transmissions, record surface pressures t o  whole mil l i -  
bars. In additim, a t  least some radiosonde s ta t ions are now using 
inaccurate aneroid barometers t o  measure these surface pressures. 

It was found by referring the surface pressu-e t o  a single 

These er ror  studies show t h a t  surface pressures 

Transport and Diffusion - C. E. Elderkin 

Dual t racer  experiments continued. Four diffusion tests, three in 
unstable conditions and one in stable, were P e  using ZhS and fluore- 
scein as tracers.  During the first test fluorescein wac released f r o m  
85 feet and Zns from 5 fee t ;  during the other three tests the t racer  
sources were reversed. 
and grcund releases i n  ident ical  conditions. Previously, conprisons 
could be made Gnly f o r  expected similar conditions determined on the basis 
of s t a b i l i t y  c lassi f icat ion.  

The data are being analyzed t o  compare elevated 

Operation !buntah Iron ( A h  Force Sponsored) - C. E. Elderkin 

Attempts t o  determine the factors  involved i n  crosmind spread of 
a continu@us plume led t c  the use of a running mean average technique (thy- 
Pasquill). 
t i m e  intervals  specified by t/p,  where t is the  t rave l  tFme t o  the point 
i n  question and f3 is the r a t i o  of Lagrangian t o  N e r i a n  scales of tur- 
bulence. Then t h e  variance of the  resul t ing running aversge through the 
test  period is calculated, yielding the  effect ive turbulent intensi ty  
causing crosswind dispersion. The product of t h i e  intensi ty  and t h e  travel 

The scurce pint w i n d  direction fluctuations are averaged over 
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time gives tihe standard deviation of the  p l w .  
estimated by a nunher of investigators with various re8ults. 
rcccntly it has been proposed that p is inversely p r o p o r t i d  t o  the  
turbulence intensity.  
established, somc experimental data hve tended to lend support. Results 
fram previous Hanford diffusion tests hve indicated that such an inverse 
re lat ion is expected. 

ThC d u e  of B bas been 
lbst 

Thou@ t h i u  relationship bas not been firnrly 

The comp~rison of estimated p l w  spread at Vandenberg AFB with 
filtered wind record variances, using the Hay-Rasquill technique With B 
inversely proportional t o  turbulence in t ewi ty ,  s h m  a slgnlflcrnt 
improvement over a l l  previous attempts to relate the plume widths t o  wind 
variabi l i ty .  
a factor of 1.5 of the man pr&.cted values. Ebst of the m i n i n g  &ta, 
generally cansisting of complete tests, are be- investigrlted individually 
for t h e l r  anamlous behador. It appears Ukely that untypical Partoorolog- 
i c a l  conditions prevent this group fran coinciding with the -in group. 

Briefly, nearly 3/4 of the data are compreuued t o  within 

Physical Chemistry of Ocean Solutions - R. W. Pcrklns 

Five milliliter polyethylene vials were e m l u t e d  fo r  neutron irrul- 
ia t ion of ses water salts at  a position near the outer edge of the (p.ephite 
ref lector  of a productloxi reactor. A two-day irradlatioa of powethylene 
containers fixed with sem salts did not seriously damge the container 
and produced very l i t t l e  interfering radionuclides from fa& neutron reac- 
tions. Although t h e  neutron flux at  this location is 0.1 t o  0.01 of that 
in the  reactor core, it is sufficient t o  produce 10 t o  12 daughter milo-  
nuclides in arcasurable quantit ies where salts from 10 t o  20 mllllllterr 
of sea water are used. 

RADI0LM;IcAL AND HEALTH PHYSICS 

Whole Body Countin& - R. W. Pcrkina 

A whole body counter consiuting of uix +inch dimetcr by 4-inch 
thick NaI(T1) crystals  in hexagonal array was completed and I s  prerently 
in u8e a t  the Univerrity of Washington on t h e  whole body culcium study. 
The crystals  face t h e  center of a c i rc le ,  the dismcter of which pry be 
adJustcd from 17.5 t o  21.5 inches. A fibergla88 reinforced contoured 
bed which holds the  patient can be moved along the center axis of the 
detector c i rc le  at a constant rate or with an exponential decay drive 
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A p-d P(2) dist r ibut ion genentQr (PIG) UUB Interfaced into 
thc mP-8 corput- W opmtioarl pmgru w wittea. P~UowFag p ~ o -  
gram d e b w l n g  the HIG i r  expected t o  generate, f m m  a glvan P(A2) r u l e  
event rpectnu,  an event r p e c t n u  vith uiy werrge number of eventr. 

I n s t r b i l i t i e r  ere r t i l l  prerent in the  twin abrorbed dose calarWtar 
vbich may be the r e u u l t  of drifts in the Jacket control. 

the temperature q - b f  the r e n 8 i q  therrirtorr very vell ,  but that them 
thermistors do nc t  perfectly reprerent the jacket temperahwe. 
f I1 .m~ s h w  thrt ut u e  gett ing about a8 much rens l t iv i ty  as ve can expect 
withcut irpr0vi;rg the vacuum. 

Independent looi- 
t.ming cf jacket contml  6hW8 Ut the Uy8tapr is a p b l e  Of Controlling 

Cilcuh- 

A detai led presentation of the r t a t i r t i c a l  rodel8 u r d  for data 
handling and evaluation on the film dorimetry calibration laboratory 

provided an spportunlty for f b r t  hand ob8eMtion of the calibration 
j igs  and radiatlnn s tanduds equipaaant. 

-6 t 3  D M  8 t u f  vis i t ing .  A V i a i t  t o  t he  C u i b r c r t i O t l 8  f a c i l i t y  

The t e s t  data uulysis prcgraau mad computer inr t ruct ionr  for 
arulyzing t e s t  d8te w e r t  completed. 
frm ccmntrcial, ccmalraicn and mi l i ta ry  film d o r b e t e r  rervicing 
grmps were readied f a r  computer amlyrir .  
prxessors have prcvlded film f o r  t a r t  e r r p o r n .  
ce61ors are  ucheduled t o  pu-ticlpate in the wurth of December. 
frcm 15  AEC s i t e s ,  15 cotamercial procerrorr and 9 military i n r t d l a t i o n u  

Thirteen ret8 of perfolrurce data 

To date, 29 f ib  d o r b c t e r  
Thn additional pro- 

Data 

W e  be- U8td in the 8tUd3. 
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Field t a r t 8  cr-..rsneed With the M M  phy8iOlogi~S-l fUUCtiOKl  -0- 
talemutry myitem. Blood Fersure, t q r a t u r e ,  end rerpimtion trrss- 
ducerr were r u r g h ~ U y  implanted in an exprirsatrl-1. 
how6 of data yere recorded when the d e e p  accidentally broke the cable 
connection t o  the t ruami t t e r ,  m t u r e l y  ternirvtitg the experiment. 
Future effort8 w i l l  include mdlf ica t ion  of the transmitter t o  reduce 
the &.in of the blood p r e 8 m  ch8nne1, mkbg it PDoTe comprtible with 
t h e  t ruuducerr .  

Several 

Ehctronic  c i rcu i t ry  for the  expuins0t.l tidal air volume manitor- a 6y8tm US8 XlWly q b t a d .  -6- i n f o ~ t h l ,  t o  ba pZ'e68tlted 
on a dl@trl printer, Will be total  n u h r  of brmthr per experiment, the 
volum par breath, end the total volurm (both .!n cubic cantimeterr) per 
cupsrimnt. Wmrducar tertr, recently initiated, inaicated that u1 
lncretare of t h e  trmrducer dynrmic rmge is probable when a r tand~rd ,  
more accurate than the Hwvard pump, is available fo r  calibration pur- 
porer. 
for l i n e a r i t y  checks and par t ic le  deposition. 

Variou8 rima of Venturi meters m e  being tested simultaneously 

bboratory tertr  and calibration of t h e  grrrm monitor portion of 
the experimental neutron-gaaxm, mlxed f i e l d  dore r a t e  measuring 8ySte111 
v.8 er ren t ia l ly  coapgleted. Rerolution of &or electronic feedback diffi- 
cultlea w i l l  allow final calibration teat8 t o  be initiated. A l l  sol id  
r h t e  c i rcui t8  a r c  ured i n  the developnwntal instrument, t he  neutron 
detector conrirting cf five l i thium-foi l  covered surface barr ier  diodes 
Farbedded i n  a polyethylene modentor. 
ionization chamber i r  u e d  for  gumm measurements. Provision for  jo in t  
or r e p u a t e  operation of the instrument i r  provided. 

A large air-equivalent wall 

I n i t i a l  experilncntr were conducted with t h e  sol id  s t a t e  detector 
rpectromtry system e e r  replacameut of faul ty  e l ec t r i ca l  feed- 
thrrsughs in t h e  a r r o ~ i a t t ~  vacuum jacket. 
experimental d a h  obtained prior t o  feedthrough replacement. 

Comparison will be =de with  
A t  that  

0 0 1 2 4 8 1  
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time, leakage currents for the detectar feedthrough and for the guard 
ring feedthraugh were about 1.1 and 6.3 mnoe8peres, respectively. Caz- 
t e p a p l a b d  Improvemmt of the sySteu6 operation is not &finite; hmver ,  
ratisfrctory perforamce was noted durlng operation of a geramiwn 
detector within t h e  unit. 

RacUological Chemistry - R. W. Perkln8 

A ratisfactory technique was developed for the neutron Irradhtiaa 
of large tiraue uamplee in the reactor core. 
tlssuhs u e  frees4 dried in polyethylene coILt.lners, then %rmdhted 
directly in these cont.iners inside a second polyethylene container for  
30 minutea in the quickie facil i ty.  
polyethylene ampoules &owed very l i t t l e  background interference. 

Two to  f i n  1pu -leu of 

Preliminary meamarementi with blank 

A 5-inch IWI(Tl) well crystal with a %-inch dlaaeter by %-inch 
thick anticoincidence uhield, built 7 pars ago, y.8 reworked in an effort 
t o  improve its reuponre. The l/S-inch thick inorganic l.i@t reflector 
was removed, the under-marface poliehed md cowred with aluminum fo i l ,  
and the old 5-inch DuMont phototubes replaced with RCA 8055 tuber. The 
effect of t h i s  treatmnt v.8 a 23% reduction in the hckgro% and a lo$ 
Improvement in anticoincidence ahieldiog as m6ssured a t  the 
arergy gmm r 4  peaks. A full axperlmental evaluation of a %-inch 
diameter by %-inch thick plastic phosphor anticoincidence rhield, 
presently under construction, will be performed t o  optlmlsa condltiollcl 
for &mum l i g h t  output with its act- improvement In  anticoinci- 
dence shislding. 

Co fu l l  




