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ABSTRACT 

This eighth published bibliography of 427 references is compiled 
from the Nevada Applied Ecology Information Center's Data Base on the 
Environmental Aspects of the Transuranics. The data base was built to 
provide information support to the Nevada Applied Ecology Group (NAEG) 
of ERDA's Nevada Operations Office. The general scope covers environ­
mental aspects of uranium and the transuranic elements, with emphasis 
on plutonlum. This bibliography highlights literature on plutonlum 238 
and 239 and americium in the critical organs of man and animals. Support­
ing information on ecology of the Nevada Test Site and reviews and 
summarizing literature on other radionuclides have been included at the 
request of the NAEG. The references are arranged by subject category 
with leading authors appearing alphabetically in each category. Indexes 
are provided for author(s), geographic location, keyword(s), taxon, 
title, and publication description. 
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PREFACE 

This publication of 427 abstracted references is the eighth in a series 
of bibliographies published by the Nevada Applied Ecology Information Center 
to provide information support to the Nevada Applied Ecology Group (NAEG) 
of ESDA's Nevada Operations Office. The scope is centered on the environ­
mental aspects of plutonlum, but It has been expanded to include uranium and 
the transuranics. Studies on tire ecology of the Nevada Test Site, redis­
tribution and resuspension, low-level radiation effects, and reviews and 
bibliographies on other fission products have been included at the request 
of the NAEG. The subject category. Ecological Aspects, is subdivided to 
separately list the aquatic and terrestrial areas of the environment in a 
field study condition. Where a laboratory study exists, Biological Aspects 
is used with identifying type of biota. A majority of the references deals 
with several subject areas requiring multiple categories; hoxrever, each 
entry Is chosen to be categorized according to the main subject area 
described. This bibliography highlights the biological and medical aspects 
of plutonlum 238 and 239 and americium on the liver, bones, and lungs of 
man and animals. Studies on the movement of plutonlum and other transuranic 
thrcugh the environment are also emphasized. Current and pre-1962 domestic 
literature, as well as foreign literature, is actively sought. This publi­
cation contains literature dating from April, 1944 to August, 1976. 

All the published literature references are contained in the Data Base 
on the Environmental Aspects of the Transuranics and are available for 
searching upon submission of specific requests. Services of the Nevada 
Applied Ecology Information Center are free to all ERDA-funded researchers. 

Citation Form 

The references are arranged by subject category with leading authors 
appearing alphabetically within each category. 

As a result of computer limitations in indicating superscripts and 
subscripts in the standard manner, certain conventions have been established 
in the bibliography: 

1. X sub t (X being a variable) means X or X 
subscript t. 

2. In chemical compounds and elements, NaI03 (for 
example) means NaIO„. 

3. 10(E+3) or X(E-3) (E denoting exponent) means 
10^ or X~3 respectively 
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4. For units of measurement, such as centimeters, 
meters, and feet, X3 means X^. 

Indexes 

Indexes are provided for: (1) author(s), (2) geographic location, 
(3) keyword(s), (4) taxon, (5) title, and (6) publication description. 
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SAMPLE REFERENCE 

This is an example of the format for the descriptive fields used in 
this bibliography: 

J - Subject Catcgon^ij 

2 - Reco/id Mambcn 
{Scqu&iitlal Mambc-n 
oi Re^e-tence) 

3 - Aathon 

4 ~ Con.poniLtt Aathon. 

5 - Publication Vatt 

BIOLOGICAL ASPECTS, ANIMALS 

2 
<000> 

3 
.Dagle, G.D., R.D. Phemister, J.L. Lebel, R. Jaenke, and R.L. Watters, 
Battelle Memorial Institute, Pacific Northwest Laboratories, Richland, 
WA; U.S. Atomic Energy Commission, Division of Biomedical and 
Environmental Research, Washington, D.C. 5]_975̂  

Plutonium-Induced Popliteal Ljnnphadenitis in Beagles. Radiation 
Research, 61, 239-250; BOT̂ rL-SA-5119; 14 p. 

S 
Fifteen adult male beagles were implanted with 10.6 to 39.4 
uCi of high-fired Pu 239 Pu02 subcutaneously with a mass 
median diameter of about 0.7 um into the left hind paws. 
The Pu particles accumulated in the popliteal lymph nodes. 
Histopathologic changes in these lymph nodes were character­
ized primarily by reticular necrosis and fibroplasia. 
Eventually the Pu particles became sequestered by scar 
tissue that often replaced the normal architecture of the 
lymph node. Light-microscopic autoradiographs of the 
popliteal lymph nodes showed a time-related increase in 
number of alpha tracks per Pu source. Electron microscopy 
showed that Pu particles were aggregated in phagolysosomes 
of macrophages. 9(RAF) 

Four electron micrographs of Pu particles in popliteal lymph nodes are 
given. 

6 - Document Title 

7 - Publication Vci> clip tie n 

S - Ab&tAact 

9 - Abitnacton'.i, Inltlalt, 

10 - Commcnti 
[VoAtlncnt UumoAlcaZ 
data] 



BIOIOGICAI ASPECTS 
HIBALS 

1 
<1> 

<1> 
ibraasa t . » Oni^ers i ty of Chicago^ Chicago^ IL. 
19«5, June 15 

Inha la t ion of PlmtoBiUB. CI-299 2s P a r t of 
BaEEoEe S.S.G. 5 e t ale iomth l j i s a l t i Beport on 
Probleas Se la t i ag t o Product for Boath of Hafs 
19«5, 8p. 12-15K '*^ P- CB^classiflea Febrnarf 
«, 1956) 

Sats were exposed t o a traceir aerosol 
c o n s i s t i a g of a a ix tu re of Piil-i-ll and 65 day 
Zr. I t t a s found t h a t the rat® of 
e l i a i n a t l o a was of the saae order of 
Bagnitsd© fo r both i s o t o p e s j i i t l i the Zr 
p o s s i b l j l ea¥ in9 the Imng a t a s o i e A a t 
f a s t e r i n i t i a l r a t e thaE the fa . Ha l f - t i a e 
in the lung was aboat 8 dafs fcr Zr and 17 
1/2 days for Pii. Imtiibatioa e i |»c iBeBts aere 
a l s o done t o t e s t the e f f ec t s of coaplexing 
agea t s and fa ience s t a t e on t i e f a t e of Pm in 
the lung. I t was sees t h a t lung absorpt ion 
with Pffl(*6) n i t r a t e or conplex ccsurred ¥erf 
r ap id ly dar ing the f i r a t days and then 
subsided to a r a t e c h a r a c t e r i s t i c of PB(#«|. 
In t he case of Paf**) n i t r a t e absorpt ion was 
slo® with t he aa jor s i t e s of deposi t ion being 
the l l ¥ e r f a p p r o ^ i a a t e l j 1.CW) and the 
ske le ton l a p p r o n a a t e l y « . « » ) . i d d i t i o n of 
c i t r a t e caused rapid absorpt ion froo the 
liing. Calgon acted aiich l ike c i t r a t e but 
seeaed to be a poorer coaplexing agent , t he 
d i s t r i b u t i o n of Pu i a t he t i s s a e s i s 
suBBarised i n t a b u l a r form. (MH) 

Tables a t e presented showing the d i s t r i b u t i o n of 
Bu in t i s s u e s ( l i n g , t rachea» kidnefs l i ¥ e r , 
spleen^ ske le ton , C3I t r a c t , and s k i n j . 

<2> 
»brass^ 1 . , H.C. S e i b e r t , I.H- P o t t s , 1.1. 
Sor t e r , D. Sreenberg, S. Postel» and f. l o h r , 
Dn i¥e r s i t i of Chicago, Chicago, I t , 19*7, 
January 13 

BetabolisB and D i s t r i b u t i o n of Inhaled P l u t o i i u e 
in E a t s . CH-36551 31 p . (Oeclassif ied June 13 , 
19117) 

Severa l d i f f e r e n t t echa igues were used to 
in t roduce t r a c e r g u a n t i t i e s of platoniun i n t o 
the langs of r a t s , fhen ae rosc l s sere 
produced by a toa iz ing aqueous so lu t ions of 
the n i t r a t e s i t was found t h a t appros iaa te l f 
20 per cent of the dose uas absorbed and 
deposited i n t he ske le ton ®ith t e t r a , hexa, 
and t r i ¥ a l e n t p l u t o n i u i . Thss Mith these 
compounds, t he lungs r ep resen t a more 
dangerous p o r t a l of en t ry than e i t he r o r a l 
CO-05 per cent l or i n t r a n a s c a l a r J13 per 
cent) adffl inistration. TetEa¥aleBt Pu ®as 
e l l n i n a t e d aos t s l o s l y fron the lung, the 
airerage h a l f - t i i e during the f i r s t oonti 
being 15 days. But when c i t r a t e was added to 
complex the Pu, over 70 per cent was 
e l i a i n a t e d rtthin 1 day. This « s 
accompanied by a depos i t ion of cfer 30 per 
cen t i n t he ske le ton and o¥er 20 per cent i n 
the l l ¥ e r . PcesuBably c i t r a t e breaks np the 
inso lub le c o l l o i d in which Pu e i i s t s in the 
lungs . Cooplexing with cupferron ¥hich, 
unl ike c i t r a t e , produces a " f a t so lub le" 
coapound, g r e a t l y d i i i n i s h e d the ex ten t of 
a b s o r p t i o i from the l angs . Plutoniua o i ide 
sBokes which ^ere produced a t high 
t e a p e r a t u r e s se re e l i a i n a t e d more slowly froo 
the lungs |a¥erage half t l a e of 30 days 
during the f i r s t aonth) and were deposited in 
t he ske le ton to a ouch l e s s e r e r t e n t (6.2 per 
cent) than was the case « i th the n i t r a t e s ) . 
CRuth) 

Table 6 shows d i s t r i b u t i o n of inhaled Pu oxide 
in the r a t . Table 7 shois t i s s u e asncent ra t ion 

of inhaled Pu o i ide in the r a t . 

<3> 
toderson, E .C. , P.M. Dean, G.&. Drake, 1.1. 
i o l l a n d , J . E, london, and J . S. Wilson, l o s 
» l a i o s S c i e n t i f i c l abora to ry , Los U a a o s , IH. 
1972 

Hetention and I z c r e t l o n . U-5227-Pai Par t of 
Imnaal Beport of t he Biological and i e d i c a l 
Eesearch Group (H-1) of the l o s i l anos 
S c i e n t i f i c Laboratory Health Divis ion , January 
through Deceaber, 1972« (p. 4 - 5 ) , « « p. 

At one aonth post i n j e c t i o n ezore t ion r a t e s 
were est imated t o correspond to b io log i ca l 
ha l f - t imes of about 7000 days for Pa and «00 
days for Co 57- Eleren aonth r e t e n t i o n 
s t u d i e s with Co 57 i n d i c a t e an i n i t i a l l o s s 
of 5 percent fo l lo ied by a dec l in ine 
corresponding t o a h a l f - t i a e of about «600 
days, i imety percent of t h e Co 57 »as 
r e t a ined a f t e r one year . Rnlaals gi¥en Co 57 
labe led spheres by i n t r a t r a c h e a l i n s a f f l a t i o a 
show a f a s t e r excre t ion r a t e correspondimg t o 
a b io log i ca l h a l f - t i a e of about 270 days, 
JJTE) 

<«> 
BaiEs « . J . s E.G. Toabropoalos, and J . F . Park, 
Hanford Itomic Products Operat ion, Sichland, WI. 
1963 

Di s t r i bu t ion and Beao^al of Transuranic Elenents 
and CeriSB Deposited by the Inha l a t i on l ou t e . 
STI/P0B/65| Part of Proceedings of a Syaposiam 
on t h e Diagnosis and Treataent of Eadloact i^e 
Poisoning held in l i enna , Aus t r ia , October 
15-18, 1962, (p, 319-3««), »50 p . 

A suaaary of the r e s u l t s of s t u d i e s 
undertaken to de tern ine t he f a t e of 
t r a n s u r a n i c eleaemts deposi ted by inha la t ion 
in animals sas presented. Tissue 
d i s t r i b u t i o n and excre t ion of inhaled 
raai©act i¥e i so topes ¥ar ied with t h e c h e i i c a l 
fora and the p a r t i c l e s i z e of the a e r o s o l s . 
In dogs, 30 d a f t e r i nha la t ion of p lutoniua 
n i t r a t e , 7SS of the body burden was in the 
lungs , 10X ia Hirer , and 15X in the ske le ton . 
I f t e r i nha la t ion of Pu 239 PnPu02 aeroso ls 
» i t h a Count Median Diaoeter (CiD) of 0.12 UB 
71« of the body burden was in the l ungs , 3% 
i n the bronchia l ly«ph nodes, 4.4X in ausc l e , 
1.3% in ske le ton , and 20* was un i fo ra ly 
d is«xibutea throughout a l l reaaiffilng t i s s u e s . 
I f t e r inha la t ion of Pu 239 02 ae roso l s a i t h 
CHD's of 0 .3 t o 0,6 UB, the lungs contained 
98%, the bronchial lynph nodes about 1% and 
a l l o the r t i s s u e s the reaa in ing one per c e n t . 
These data and the a n a l y s i s of ur ine and 
feces defined the r e l a t i v e l i p o t t a a c e of the 
th ree rou t e s by which inhaled r ad ioac t ive 
i so topes Here c leared froa the lung, e .g . 
Boweaent np the t rachea by c i U a r f act ion 
followed by excre t ion in the f e c e s , t r an spo r t 
ac ross the a lveo la r aenteane aad 
r e d i s t r i b u t i o n in other t i s s u e with gradual 
excre t ion in ur ine amd t r anspor t to the 
bronchial ly»ph nodes ihich accUBUlate 
inhaled inso lub le a a t e r l a l s . Iherapy agents 
were t e s t e d t h a t Hould be expected t o 
i nc rea se the c learance of r a d i o a c t i v e 
i so topes froa the lumg by rou tes which Bould 
a¥aid accuaulat ion in o the r , perhaps sore 
r a d i o s e n s i t i v e t i s s u e s . These i ac l ade 
che l a t i ng agen t s , wetting agen t s , i r r i t a n t s , 
s fBpathoaiBet ic , parasyapa thonioe t ic , 
parasynpatholy t lc and a n i t h i s t a s i n e drugs. 
0 ie thy lene t r i a« i i i epeBtaase t ic acid (WPAJ , a 
che l a t i ng agent , a d i i n i s t e r e d by aeroso ls or 
i n t r a p e r i t o n e a l l y caused rap id t r a n s p o r t of 
Ce 1i»«-Pr 1M froB the laog and from the body 
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<«> COST. 
?ia urinary eicretion- One south after 
exposure to Ce Itt* Ce02 treated r a t s and dogs 
retained less than 10% of the Ce IH^Pr 1»4 
levels of untreated aniaals. |&ath) (JIE) 

<5> 
Baisogolo^, G.D,, and f. i» Podgorodetskaya. 1964 
Heaatopoiesis in Dogs Subaitted to Subacute 
Flntooium 239 Intoxication. iEC-tr-7590i Part 
of Hoskale^, fu. I . (Ed.), Bistributioa, 
Biological Effects, and iccelerated Escretion of 
Sadioactiwe Isotopes, {p. 238-282), «Q5 p. 

Studies sere conducted en aongtel dogs 
weighing about 16.6 kg. Plutoniua ®as gi^en 
intratrenously in the ni trate form, in a 
dosage of 2 uci/kg. Heiatopoiesls was 
studied for one year. Ihroughoat the 
especinent the dogs showed moderate and 
fluctuating decreases in e ry thr^y te count. 
There was negligible change in heaoglobin 
comtenti a substantial r i se of 12% »as noted 
only at the l a te stages |8th-12th month). A 
significant decrease in reticulocyte count 
was ©bser¥ed froB the tmrj f i r s t days. Hore 
narked changes sere found in the leukocyte 
count; after an i n i t i a l snail irerease ia 
some animals, there tas a decrease up to HQ% 
froB the 7th to 28th day; thereafter i t 
reiialned at about the saae level. Leukopenia 
»as due to a decrease in granulocytes. Ho 
significant changes in the quantity of 
throabocytes was observed in aost animals. 
Findings suggested a rapid de^elopnent of a 
nuefcer of destractive changes la bone narrow 
nhich affected the aorphology of peripheral 
blood. SEM) 

tabular data are gi^ea on the gaaatlty of 
erythrocytes, hemoglobin, ceticalocytes, 
thrombocytes, leukocytes, neutrophils and 
lymphocytes after injection of 2 uCi/kg Pu 239, 
and of the quantity of ayelokaryocytes in canine 
bone aarroB at different time internals. 

<6> 
Eallou, J.E., B.%. Gies, and w.G. HorroH, 
Battelle HeBorial Institute, Pacific northwest 
laboratories, lichland, la. 1971, august 

long-tera Effects of Inhaled DTP» ia Eats 
previously Exposed to Plutoniua 239 Nitrate 
ierosol- BHI1.-1850 (Part 1) s Part of Shoapson, 
B.C., et al, annual Beport for 1973, (p. 121), 
162 p. 

Studies sere in progress to deter»iffie the 
late effects of inhaled DTPa and inhaled 
Pu (103)11 in 519 Bale rats. Plutonium 
retention was reduced about SOU by six neekly 
DTPi inhalations starting 20 d a ^ after Pa 
inhalation. After 500 days there @@re no 
statistically significant differences in 
suEFiwal, weight change or incideace of gross 
pathological lesions aiong rats receiving Pu 
Kith no treataent, shaa treated, oc treated 
Kith DTPA, despite differences in cuaulatiwe 
lung dose of 1200, 600, and 320 rads, 
respectively. (iuth| jJTE) 

<7> 
Boecker* B.B., Oaiversity of Bochester, 
Bepartnent of Badiation Biology, Boohester, SI. 
1959 

A Study of the Deposition and Setention of 
Plutoniua Dioxide in Hats. TID-15685} Hs. 
Ihesis, University of Bochesteri 110 p. 

roar groups of 6 feaala rats were exposed for 

45 ainutes to a Fu02 aerosol generated by 
aspiration of an aqueous P002 suspemsioa. 
Particle size «easut®«ents were made with a 
point-to-plane electrostatic precipitator, 
and an electron BicEoscope indicated the 
aerosol had a count Bedian diameter of 0, 19 
u »ith Of = 2.06. Samples of the air 
concentration indicated am acitivlty range of 
65-89 dpn/cc for the 1 runs- Sotal 
deposition values ranged froa S.5 to 30% ®ith 
a lean of IIS. lung deposition ranged fros 
1.5 to 7.7« Bith a » ® E of 3.6%. Pifty-five 
per cent of the activity aas deposited iE the 
head and trachea as opposed to H5% ia the 
lungs. Esamination of sacrificed rats showed 
that Pu02 Mas cleared froB the head rapidly 
with a half-tlBe of approatiaately 2 hours. 
The introduction contained a review of the 
literature concerning the following aspects 
of Pu} historical background, muolear 
properties, physical properties, chemical 
pcopectiss, toxicity, distribution and 
excretion, bone deposition, oral absorption 
and inhalation. C^KI 

An extensive bibliography of 53 cefeceaces was 
included. The data nas sunmarized in numerous 
tables and figures. 

<8> 
Bcightaell, J., aad B.F. Carter, Sational 
Badiological Protection Board, HarMell, Englandi 
Uomic Weapons Research Establishient, 
Berkshire, England. 1975, February 

ibsorptioa froa the Sut of Suspension of 
Plutonium sodiua Aerosol, Health Physics, 
28(2), 1S6-158. 

the gut absorption of a plutoalai 239-soaia« 
aerosol suspeasion administered by gastric 
Intubation in female rats (3-« months old) 
sas studied. The gut, lunfs, and liver sere 
analysed. Analysis of gut samples showed 
that ao plutoniua Mas passed out in the feces 
until Bore than sis hours after intubation. 
The total gut levels of plstomiui up to six 
hours were used to obtaia a aean value of 274 
plus or «iaiis 13 nci for the Initial gat 
content, about 18 per cent of the 
adaiaist@Eed plutonlum regained in the gut at 
24 hoars and <S per cent at «8 hoars. The 
guantity of plutoniua in the lungs was below 
the liiit of detection for each animal 
indicating that all the intubated suspensi. 
had eateted the gut. Little further increi 
in the total f aaatity of plutoaioii taken ap 
by liver and bone after sine hours »as found 
and the partition of the absorbed plutomiui 
betHaea these tso organs, with the liver 
containing about 16 per cent of the total, 
was similar to that found for aoaomeric 
Plutonium (ICBP, 1972). The average 
transport of plutoniua to liver aad boae one 
day after intubatioffi sas 1 X 10(E-2) per ceat 
of that adainistered. The platomisB-sodiaa 
aerosol used in this experiment behaved more 
like a soluble fori of plutoniua »lth a gut 
uptake of about 100 tiaes that suggested for 
an insoluble form. (HD) 

<9> 
Brooks, a.L., S.O. HcClellan, and O.K. Head, 
Lovelace Foundation for Hedical Education and 
Beseacch, Inhalation Toxicology Research 
Institute, ilbuquergue, IS. 1972, HovenbeE 

The Bffect of Plutonian 239 Dioxide Particle 
Size on the Frequency of Chronosoae Jlberratlon 
in the Liver Cells of the Chinese Haaster. 
LP-«5| Part of HcClellan, 8.0. and Hupprecht, 
P.c. (Eds.), Annual Beport of the Fission 
Product Inhalation Progcaa, October 1, 1971 
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Betaphai 
Particl€ 

<9> coil, 
through Septeaber 30, 1972, (p. 231-2110), 3S5 p. 

Fifty-fouc Chinese hassters received 
intravenous injections of 10(E-3) sCi Pu 
239/gi> body weight as Mcnodisperse particles 
of three sizes: 0.8%, 0.<ti» and 0.12 um. 
Eighteen additioBal ani»als sere injected 
with saline as controls* The aaiBals sere 
partially-hepatecto»i2ed ia thr^ groups of 
24 each at «», 13 and 40 days to stiaulate 
cell division to pem^t the recording ot 

' ase chroEOSose daaage in the liver, 
icle siEe had no effect on the average 

nuBber of aberrations produced per cell shea 
related to average dose. Ihe aberration 
frequency increased as a function of dose and 
time sith am aberration coefficient of 1.6 x 
10 CE-3) abercatioas/cell/rad and an intercept 
of 0.05 aberrations/cell. This slope was 
about one-fourth that observed following km 
2is1 citrate injection, then related to local 
dose, the efficiency of producing aberratioas 
decreased as particle mize increased. There 
was no significant differeace ia the 
distribution of aberratioas aeong cells for 
the different particle sizes. However, at 
each saiplinf ti«e, aaisals iajected with the 
largest particles had cells with the largest 
number of aberrations. The distribution of 
aberrations fro^ Pu 239 Eu02 showed a higher 
proportion of cells ia the aoraal class and 
more cells Kith extreie damage BS compared to 
la 241 citrate. (Auth) 

<10> 
Buells 0., D- Balser, and K.l. Fcey, Buaich 
Onivecsity, Klinik und Polikliaik fuer 
Eadiologie, lunich, cermaa Federal Bepublici 
BUBich Dniversity, chirurgische Peliklinik, 
iaaich, Serian Federal Sepiiblio. 1971, »pril 

Comparative Imiaal Experiments Concerning the 
Distribution of lecliaetiui 99a Pyrophosphate, 
leehaetius 99B Diphosphonate aad Strontlun 85. 
fortschritte auf den Sebiete der 
Soentgenstrahlea mad der iakleamedizin, 120 (<l), 
<l81-«88. (GerBaa, English ibstract) 

StroatiUB 85, Ic 99®-pyrophosphate (n=20) aad 
Tc 99B diphosphoaate |n=8) sere injected 
iatravenoBsly into 28 rabbits. The aninals 
Kere killed one to three hours after 
injection and radioactivity Has determined in 
blood, arine, kidneys, luscle, liver, thyroid 
and in various bones. leehnetluB 
99e-phosphat« cospoiads tended to be 
deposited nore markedly in spongy boae than 
sas the case for Sr 85. Compared with Sr 85 
the cost marked cadioactvity differential for 
borne and luscle (target-non-taiget) and 
spoagiosa aad compacta sas achieved by Tc 99a 
pyrophosphate. Ic 99i-4iphosfhonate shoKed 
the Bost rapid nuscle slearancsi three hours 
after injection loner boae activity was found 
®ith Tc 99B than Mith Sr 85. Hiaiaal 
radioactivity in the thyroid suggests good ia 
vivo stability of the Tc 99«-coiipound. 
Techaetiui 99ii-pyrophosphate proved to be the 
best bone-seekiag coapoand- (P.St.) 

<11> 
Cole, K.S., and C.L. Prosser, Onivecsity of 
Chicago, Chicago^ IL. 19itS, lay 9 

Monthly Health Bepcrt on trobleas Belating to 
Product. Ci-2905} 29 p. (Declassified Deceiber 
22, 1952) 

Studies om health problems relating to 
plutoaiUB are updated ia a Bonthlj report, 
ifter 80 days, 50» of rats injected with 0.5 
ngm/k of radiUB have died, after 11© days. 

50« of the rats injected with 0.26 and 1.0 
ug/k have died, but only 17* of rats 
receiving 0.5 ag/k have died, Eetardatiom of 
growth is slight in aniaals recelviag 0.25 
®g/k. it 11 days, livers eoatain 20S of the 
dose. FroB 70-126 days 1.5 to IIS of the 
dose is ia the liver with at least part of 
the plutoniuB aigratiag to the skeleton. 
After 57 days about O.OM is escreted in 
urine aad 0.08 ia feces. Plstoaiu^ appears 
to be BOEe than 1/50 as toxic as radiUB. In 
other studies. Mater sas nearly as effective 
as sodim citrate and potassiaa bisulfate in 
sashing platoaiUB fron skin lacerations. Two 
dogs receiving doses of plutonlum just beloK 
the acutely lethal level SO days ago are 
excreting 0.01% in urine aad 0.02-0.03 ia 
feces. 1 value of 66% of tolerasce for 
plutoniua in air »as obtained which is the 
highest figure yet. » spill involving 1.2 ng 
of plutoniUB of the siapson Proportional Air 
Counter is ia use. Boutlne assay of urine 
has not shown any specimen «ith greater than 
t«© counts per niaute per 100 cc for any 
employee. Farther study of piatoniua boae 
radioautographs have conclusively 
substantiated the opinion that the primary 
regioffis of deposition are the emdosteas aad 
caacellous bone. Long tera Pffl02 and 
Pu02Ci03)2 aerosal studies are concontinuing. 
(BBH) 

<12> 
Cole, K.S., aad C.l. Prosser, Dniversity of 
Chicago, Chicago, 11. 19«5, February 8 

Monthly Health Beport on ProbleBS Belated to 
Product. CW-2653} 18 p. (Declassified Jamaary 
2, 1952) 

k dog was injected with plutoniua (•«) 
nitrate iatravenously at a dose of 0,36 
ag/kga. Twelve days later, the aniaal was 
severely ill, and 16 days after injection, it 
sas sacrificed. Ps concentratioa ia blood 
lacreased 10 tiaes ia the first half hour, 
aid after 10 days reached an eguilibtrini of 
0.01 mga/il blcca, Bost la the beta globalin 
fraction of plasea. Orinacy escretioa was 
6,2« of the iajested dese in the first day 
but reached an eguilibriua of 0.19* daily. 
Fecal excretiOB at eguilibriua sas 0.. O W of 
the dose daily. Binety percent of the Pu »as 
retained. The liver sontaimea 30%, but 
specific activity of the spleea was t«ice as 
high, lymph aodes and bones, particularly 
the spicules, had high coocenttatioBS. 
During the first 12 days, fooS and water 
intake, urine aad feces output, eelght, urine 
pH and specific gravity aad ctloriae were 
uachamged. On the 12th day xBtake and output 
dropped. Height fell, rectal taaperatare rose 
2 degrees, the heart rate inereased, aad 
blood pressure fell. Plasaa volaae Increased 
23% and blood voluae iaeceassd 14.7S by the 
eighth day, after a slight fall, plasaa 
protein rose, hot serua proteins were less 
altered. 1 termiaal electropharatic picture 
of seruB and plasaa proteiss shoaed low 
albumin, aornal alpha, beta and gamna 
globuli®, very high alpha 2 globulin, aad 
high fibrinogen, k relatively unaltered 
liver function was seen, ieiatocrit, red 
cell count and henoglobia fell 22%. 
Sedimentation rate increased gradually but 
prothroibia tiae aas aot altered. Platelets 
decreased and the shite cell count dropped 
dramatically- It autopsy, dye froa blood 
voluae tests indicated decreased activity of 
the reticulsendothelial system. lot as ouch 
hemorrhage occurred ia cervical lyaph nodes 
aad kidneys after s-raaiation. other uork 
performed in the report period iavolved 
development of a Bethod for the analysis of 



<12> 
It 

BIOLOGlCiL iSPBCtS 
MIHAIS 

<12> COMT. 
radiua by beta lay aaasureBent. (BBB) 

<13> 
Colvin, H.C, and J.H. Everts, D.S. 
laviconnental Protection Agency, Eastern 
BatironBental Radiation Facility, Hontgoaery, 
IL. 1971 

ChroBosoaal Changes ia Chinese Haaster Cells 
Following Cataneous Exposure to Ttitiated 
lUEinous Compounds, COiF-710809; Part of 
aoghissl, lUk. and Carter, i.I. (Eds.), 
Eroceediags of a Syaposiaa on TrltiuB held in 
las Tegas, Nevada, lugast SO-Septeaber 2, 1971. 
Messenger Graphics, publishers, las fegas, 
Sevada, CP- 281-281), 807 p. 

This study has investigated the possibility 
of chroBosoaal daaage follo^iog skin 
absorption of tritium froa luminous coBpouads 
ia the Chinese haaster. TritlUB Has absorbed 
through the skin of the haastets as indicated 
by the appearance of significaat aaounts of 
tritiuB in the siine of test anlaals. There 
was only a slight indication of trltiua ia 
the urine of the coatrol aalBals. 
ChrcBosonal aberratioas sere ficduced at 7 
and 30 days in both lung aad kidney tissues. 
With both compounds tested, the perceatage of 
lung and kidney cells csntaining aberrations 
was several ti»es greater than the control 
values. The prodactlon of chrciosone 
aberrations is attributed to the lunlaous 
coapouEd (tritiUB confound plus fluor) since 
the comparison c£ controls and test aniaals 
^as a csBparisoE bet«eeB aaiaals exposed to 
luainous coapounds and those eiposed to no 
coBpound. The types of aberratioas found 
most often Mere chromatid breaks, which 
deioEstrated that the aost dasage occurred 
QBiriiig the G2 p h a ^ of the cell cycle, (iuth) 

<1<l> 
Sagle, G,D., J.L. Letel, R.D. Phesistet, E.t. 
iatters, and L.S. Gome^, Colorado State 
ijniversity. Fort Collins, C0| Battelle ieaorial 
Institute, Pacific iorthnest Laboratories, 
Bichland, ii| D.S, Atonic Eaergy CoaBisslon, 
Division of Bioaedical and Eaviron^ntal 
Hesearch, Washington, DCs Los Alaaos Scientific 
laboratory, Los Uaios, il. 1975, April 

Iranslocation Kinetics of PlutoniM OKide from 
the Popliteal LyBph Sodes of Beagles. Health 
Physics, 28, 395-398-

The translocation kinetics of high-fired 
plutoniua oxide froa the popliteal lyeph 
nodes Kas studied in beagles ®ith 9.2 to 39.1 
UCi of plutoniui 239 osida iaplanted 
subcutaneously in the left hiad pads to 
siaulate accidental contaninatiom of hand 
sounds. The left hind paw was amputated H 
seeks after iiplantatioa to prevent continued 
deposition of plutoniua oxide particles ia 
the left popliteal lyaph node. Erternal ia 
situ sciatillation data showed slight 
clearance of plutoniua fron the popliteal 
lymph nodes of beagles BonltoEed for 32 
seeks. The estlntaed tine for the fraction 
of platOBina retained at 100 days to be 
reduced by one-half varied fro» 290 to 1508 
days, Treataent ®ith DTP* did not have a 
neasurable effect ©a the clearance of 
high-fired flutonium oxide frsi popliteal 
lyaph nodes, (iuth) 

<15> 
Dagle, O.D., l.D. Iheoister, J.L. lebel, 8. 
Jaenke, and B.l. Matters, Battelle Beaorial 
Institute, Pacific iortheest Laboratories, 

Hichland, IA; 0.S. Atomic Energy Coaaissioa, 
Division of BioBedical and Environaental 
lesearch, lashingtoa, DC. 1975 

Plutonla^-Iaduced Popliteal lyaphadenitls in 
Beagles. Badlation Research, 61, 239-250} 
BiWL-SA-5119s 115 p. 

Fifteen adult aale beagles were 
Sttbcntaaeously iaplanted tith 10-6 to 39.1 
UCi of high-fired Pu 239 Pu02 ®ith a aass 
•edian diaaeter of about 0.7 u« lot© the left 
hind pass. The Pu particles accuaulated in 
the popliteal ly«ph nodes, iistopathologic 
changes ia these lyaph nodes were 
characterized prlBarily by reticular sell 
hyperplasia, increased naabers of 
aacrophages, aecrosis, and fibroplasia. 
Eventually the plutoniua particles becaae 
sequestered by scar tissue that often 
replaced the aoraal architecture of the lyaph 
node. Light-aicroscopic autoradiographs of 
the popliteal lynph nodes showed a 
tiae-related increase in nuabec of alpha 
tracks per plutoaiuB source. Electron 
•icroscopf showed that plKtoaiua particles 
•ere aggregated im phagolfsosoaes of 
•acrophages. (BiF| 

Four electron aicrographs of Pa par'iicles in 
popliteal lyaph nodes are given. 

<16> 
Dilley, J.f,, J.F. Park, B.O. Stuart, D.H-
Willard, and I.J. Bair, Battelle Heioriai 
Institute, Pacific iorthwest Laboratories, 
Richland, ii. 1970, February 

The Disposition of lahaled Plutonium- Part 1. 
Coaparisoa of Chemical Poras. BHWl-1221; fart 
of Bair, i.s., Plutoniaa lahalatioa Studies, A 
secies of Lectures Given ia Japan in 1969 at the 
Invitation of the Japanese itonic Energy 
CoaBisslon, (p. 2-1-2.«W), 277 p. 

Three plutoniua compounds were studied ia 
more than 200 beagle dogs to deteraine the 
dynaaics of plutoniua reteatioa, 
distribution, and excretion following 
inhalation. While soae studies have been 
done Kith Pu(i03)4 aad PuFI, the najor 
interest has beea PU02, which seeas to be the 
plutoniua conpound aost likely to be 
encountered in an accident situation. 
Preliainary expeclBemts, ia which dogs sere 
exposed to a soluble fori of plutoniua, Pu 
239 Pu (i03)», as aa aerosol aad by 
intravenous injection, showed that 60-70* of 
the inhaled plutoniua sas In the lungs, 20X 
in the sfceletoa and 12X in the liver after 30 
days. The liver of dogs Injected 
intravenously contained gore than 80% and the 
skeleton only about 77X, thus showing that 
plutoaiUB nitrate is not rapidly translocated 
froa the lung to skeleton aad liver. 
Esperiaeats with ishaled Pu 239 PuF« showed 
that the lung retained 70-80X of 
alveolar-deposited plutoniua for 3 aonths. 
Hhole body retention half tiaes ranged froa 
127 to «05 dayss pulaonary half tines froa 78 
to 266 days. Four different plutoniua 
dioxides Here prepared by calcining the 
oxalate at 1000 degrees C and at 350 degrees 
C, and by oxidizing the aetal at »58 degrees 
C and 123 degrees C. Four groups of beagle 
dogs were given a single exposure to one of 1 
different Pu02 aerosols. In all dogs but 
tso, alveolar deposition ranged froa 20-158 
of total aneuat of plutoniua deposited. 
Whole body retention half times ranged froa 
1000 more than 3100 days. Highest values 
Here noted in dogs having iahaled metal 
oxidized at USA degrees C. Lung retention 
half tiaes ranged between 600-1000 days for 
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<16> COW. 
a l l dogs e x c e p t t h o s e i a h a l i n g t h e o x a l a t e 
c a l c i n e d a t 350 d e g r e e s C, t h e i r r e t e n t i o n 
h a l f t i n e b e i n g 3 0 0 - 1 0 0 d a y s . The r e s u l t s of 
t h i s s t u d y sho» t h e r e l a t i v e l y l o n g - t e r a 
p u l B o a a r y r e t e a t i o a o f i n h a l e d Pu02 , i t s 
g r a d u a l a c c u a i i l a t i c a i a b r o n c h i a l and 
s e d i a s t i n a l I f i p h n o d e s , a a d t h e a c c o B p a n y i n g 
low r a t e ©f t x a a s l o c a t i o n and c i c r e t i o n . 
Hone o f t h e f o u r t y p e s of Pii02 d e v i a t e d f r o a 
t h i s g e a e r a l p a t t e r n , a l t h o u g h rertain 
d i f f e r e n c e s i n t h e i r b e h a v i o r mere a p p a r e n t , 
d e « O E S t r a t i n g t h e a b i l i t y of b i o l o g i c a l 
p r o c e s s e s t o d i s c r l a i n a t e a n o a g compounds 
which were c r y s t a l l o g r a p f a i e a l l f 
i B d i s t l a g u i s h a b l e . ( i u t h ) (LSICSF) 

<17> 
Dockue , M . L . , B . S . M i c a l , B . l e g g e , H. Lowe, 
C . t . H a y s , and f . S . S . J e e , O n i v e r s i t y of O t a h , 
C o l l e g e of a e d i c i n e , t a d l o t i o l o g y D i v i s i o n , 
D e p a r t a e n t o f i a a t o i y . S a l t Lake C i t y , 0 1 . 
1964, Harch 31 

C u a n t i t a t i v e i u t o r a d i o g r a p h i c Bose 
E e t e r n l B a t i o a s o f P l u t o n i u i 239 i s B o n e s . 
COO-119-2291 P a r t of O o o f h e r t y , I . F . , l e s e a r c h 
i a fiediobioiogy, J n a n a l B e p o r t of Work i n 
I r o g r e s s on t h e C h r o n i c T o x i c i t y P r o g r a e , ( p . 
1 2 7 - 1 3 2 ) , 209 p -

l o u s g a d u l t b e a g l e s were i n j e c t e d a t 489-559 
d a y s o f a g e w i t h 0 . 3 and 0 . 0 1 5 i C i of Pa 
2 3 9 / k g of body s e i g h t . The a n i i a l s were 
s e r i a l l y s a c r i f i c e d f r o i 5 t o 362 d a y s a f t e r 
t h e a d B i f f i i s t r a t i o n of Pu 2 3 9 . fiuantltative 
a u t o r a d i o g r a p h i c d o s e d e t e r e i a a t i o n s of Pu 
239 r e v e a l e d t h a t s t h e s u r f a c e d e p o s i t i o n of 
p l u t o n i u a i s n o a - u n i f o r i and v a r i e s f r o a bone 
t o bone a s w e l l a s f r o i one a n a t o a i c a l s i t e 
t o a n o t h e r , f e r t e b r a l s u r f a c e d e p o s i t s o f Pu 
239 a r e h i g h e r t h a a d e p o s i t s found i n o t h e r 
b o n e s . S p e c i f i c d o s e - r a t e s t o g iwea a r e a s nay 
be as h i g h a s 11 t o 18 t i a e s g r e a t e r t h a a 
s k e l e t a l r e t e n t i o n d a t a . H o s a i c t r a b e c u l a e , 
c o n s i s t i a g of v i a b l e aad a o a - v i a b l e b o a e , 
a p p e a r i n t h e f e a o r a l e p i p h y s i s a a d 
• e t a p h y s l s a f t e r 186 d a y s i s a n i a a l s 
r e c e i v i n g 0 . 3 uCi o f Pu 2 3 9 / k g of a a i a a l 
• e i g h t . The 0 . 0 1 5 u C i Pu 2 3 9 / k g o f w e i g h t 
d o s e r e s u l t e d i n no g r o s s h i s t o p a t h o l g o i c a l 
c h a n g e s a t one y e a r , b i t i a t e n y e a r s p o s t 
a d i l a i s t r a t l o a two c a s e s of o s t e o g e n i c 
s a r c o n a a p p e a r e d . (%«th) |F8H) 

Tab le 1 shows d o s e - i a t e s ( r a d s / d a j ) t o d i s t a l 
f e n o r a a a d l u a b a r v e r t e b r a e of d o g s i n j e c t e d 
s i t h 0 . 0 1 5 uCi Pa 2 3 9 / k g . 

<18> 
Dougherty, J . H . , Dnivers i ty of Otah, College of 
Bedieine, Badiobiology Div i s ion , Departaeat of 
Anatony, S a l t Lake c i t y , 0 1 . 1960, l a i s h 3 1 | 
1960 

CcBparison of Effects of Le tha l Bcdy Burdens of 
ElotoniuB 239 and Eadium 226 on B e i a t o p i i e s i s in 
Beagles. COO-220| Par t of Dougherty, I . F . , 
Besearch i a Badiobiology, In Annual Beport of 
lock l a Progress on t he Chronic T c i i c i t y 
Prcgraa, (p. 221), 225 p.? Badlation Besearch, 
12, 431 . 

The blood p i c t u r e was followed a t Boathly 
i n t e r v a l s i n t e a a d u l t beagles given a s ing l e 
in t ravenous i n j e c t i o n of am average of 10.4 
uCi/kg of Ba 226 and a i i e dogs given an 
average of 2.88 aCi/kg of Pu 239 
in t ravenous ly . Co»parisons wexe made t o 
s i m i l a r da ta in twenty font c o n t r o l an i i sa l s . 
The s k e l e t a l dose r a t e s to the radius dogs 
are approximately 2-5 t i n e s t h a t t o t he 
plutomisB dogs a t one year . Hoover , due t o 

d i f fe rences i a the radionucl ide d i s t r i b u t i o n 
i n bone t h i s does aot accura te ly r e f l e c t boae 
•arrow dose . The average su rv iva l t i a e »as 
1046 days for radiua in jec ted dogs aad 1338 
days for the p lu ton iu i group. There Bere 
e igh t bone toBors in the ladina group and 
th ree bone tuBors i s the plutoniua gcaup-
The d e t a i l e d he»atologi«a 1 f indings for a l l 
groups wi l l be presented. I© tnao r s of 
he«a topo ie t i c ©Elgin were found. Despite 
d i f fe rences in Eadloauclide a i s t r i b u t i o a , 
tumor i ac idence , su rv iva l t i n e and aaount and 
d i s t r i b u t i o n of s k e l e t a l damage between the 
two groups of dogs, the degree and t i » e 
seguence of depressioa in blood c e l l e l e a e a t s 
and hena to log ica l fiadimgs a t t i « e of death 
were reaarkably s i B i l a c . (Iuth)(Complete Text) 

<19> 
Dougherty, I . F . , Universi ty of Otah, College of 
Hedicine, Badiobiology Divis ion, Depart ient of 
toatoay. Sa l t Lake City, OT, 1967, Harch 31 

Besearch i s l ad iobio logy , Inimal Beport of Work 
in Progress i n the I n t e r n a l I r r a a i a t i o n Progcao. 
COO-119-2361 268 p . 

l a j ec t l oB t a b l e s are given for the t o n i c i t y 
and t e s t animals involved in t he i n t e r n a l 
i r r a d i a t i o n study on dogs using the 
rad ionuc l ides i a 226, Pu 239, Ba 228, Sh 228, 
Sr 90 , Ea 224 and *• 2»1. Imcluded in the 
t a b l e s a re the age aad weight of the a a i n a l s , 
i n j e c t e d dose , date i n j e c t e d , dose t o the 
ske le ton and pathologica l f indings i n dead 
a n i i a l s . Specia l top ics are discassed aad 8 
of these have been abs t rac ted sepa ra t e ly fo r 
i a c l u s i o a i n t he data base . Aaomg then a re 
s t u d i e s oa Pu 239 in l i v e r , spleen and 
kidneys of t he beagle, in vivo s t u d i e s on tk« 
i n t e r a c t i o a s of Pu (*«) with blood 
c o n s t i t u e n t s , a i e r i c i u a a e t a b o l i s a i a 
beag l e s , a coaparisoa of the e f f ec t s of ! • 
241 and Pa 239 on serum enzyaes, a l t e r a t i o n s 
i n amdrogea b iosyn thes i s by caa lne t e s t i c u l a r 
t i s s u e a f t e r the i n t e r n a l depos i t ion of soae 
rad ionuc l ides and incidence of ayelogeaous 
and lyapha t io tneors i n i r r a d i a t e d and 
mon- i r radia ted beagles . (FiH) 

<20> 
Dougherty, T . F . , Oniversi ty of Otah, College of 
a e d i c i n e , Badiobiology Divis ion, Departaeat of 
Aaatoay, S a l t Lake Ci ty , OT. 1961, l a r c h 31 

Research i n Badiobiology, Innual Report of Work 
i a Progress oo the Chronic Toxici ty PrograB. 
COO-2231 30 p. 

The i n j e c t i o n t a b l e s a r e given for t he 
chronic t o x i c i t y study on dogs usiag the 
r a d i o n u c l i d e s , fia 226, Pu 239, Ba 228, Th 228 
and Sr 90. Included in t he t a b l e s a re the 
weight and age of the dogs, the in jec ted 
dose , da te i a j e c t e d , d©^ to the skeleton and 
pa tho log ica l f indings In dead a n i a a l s . (FHB) 

<21> 
Dougherty, T . P . , Universi ty of o tah . College of 
i e d i c i n s , Badiobiology Divis ion, Bepartaest of 
ina toay . Sa l t lake c i t y , OT. 1965, Septeater 30 

Besearch i n Badiobiology, SsBiaannal Report ©f 
Progress i a t he I n t e r n a l I r r a d i a t i o n Prograe. 
COO-119-2331 109 p . 

Th® i n j e c t i o n t a b l e s a r e given for t he 
s t u d i e s oa ImteEnal i r r a d i a t i o n in dogs using 
t h e r a d l o a u c l i d e s Ea 226, Pu 239, l a 228, Th 
228 aad Sr 90. Ihe t a b l e s include the age 
and weight of the a a i a a l s , i a j ec ted dose, 
da te i a j e c t e d , dose t o the skele ton aad 
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pa tho log ica l f indings i a dead dogs. Soae 
s p e c i a l t o p i c s are d iscussed such a s s o f t 
t i s s u e r e t e n t i o n of Sr 90 in the beagle aad 
the use of the c h i n c h i l l a i n t h e s tudy of 
bone seeking r ad ionuc l ides . (FHH) 

<22> 
Dougherty, T . F . , Dnivers i ty of Otah, College of 
i e d i c i n e , Badiobiology Div is ion , Departaeat of 
Anatony, S a l t Lake Ci ty , Ul . 1964, September 30 

Besearch i n Badiobiology, ianual l e p o r t of Work 
in Progress on the chronic Tonic i ty Prograa . 
COO-119-231i 172 p . 

In j ec t ion t a b l e s are given fo r the a a i a a l s in 
the chronic t o x i c i t y prograa Involvlmg the 
r a d l o n a e l i d e s Ra 226, Pa 239, Ba 228, Th 228, 
Sr 90 and fia 224. Included lo the t a b l e s a r e 
the age aad weight of t he dogs at i n j e c t i o a , 
dose i n j e c t e d , date i a j e c t e d , dose to t he 
ske le ton aad pa tho log ica l - f iadiags in dead 
a n i s a l s . Progress i s repor ted for the 
s t u d i e s aad two papers from t h e i have beea 
a b s t r a c t e d sepa ra t e ly for i a c l u s i o a in the 
da ta base , iaoag the s t u d i e s reported a re 
t h e e f f e c t s of ioniz ing r a d i a t i o n s on 
eadcclae c e l l s , the low n a t u r a l incidence of 
osteosaECoaas i a beag les , aad the c h e a l c a l 
s t a t e of Ps(*4) i a beagle b lood, and serum 
l a c t i c dehydrogsnase l e v e l s i a adu l t beagle 
dogs. (FHM) 

^23> 
Bsa^hfeEtf, T . F . , Dnivers i ty of Otah, College of 
Bedicme^ ladlobiology Diwision, Bepartaent of 
taaloBj, Sa l t l ake Ci ty , OT- 1962, Septenber 30 

SfeS€.;cfi i a Badiobiology, Seal annual Beport of 
Vott. in f rog i a s s oa the Chromic I s i i c i t y 
Escg ia i . COO-226; 133 p . 

T&e i n j e c t i o n t a b l e s a re given for the 
aa iBa l s involved in t he chronic t o x i c i t y 
s t u d i e s using t h e r a a i o n u c l i d a s Ea 226, Pu 
239, fia 228» Ih 228 and Sr 9 9 . luc laaed i a 
the t a b l e s are age and weight cf th© a a i a a l 
a t i n j e c t i o n , i n j ec t ed dose, date i a j e c t e d , 
and dose to the ske l e ton . Other work in 
progress i s reported aad t h r e e papers have 
been abs t r ac t ed s epa ra t e ly for inc lus ion i a 
t he data base , aoong the t o p i c s repor ted a r e 
the l ong - t e r a e f f e c t s of Pu 239 i n adu l t 
beag l e s , radiua s t u d i e s i n nam sooa a f t e r 
i n j e c t i o a , e f f ec t s of e s t r a d i o l v a l e r i a n a t e 
aad sulphated Bocopolysaccharides oa 
hype ros s i f i ca t ioa i n autogenous t i b i a l 
t r a n s p l a n t s and l i v e r in jury in beagles with 
Pu 239. (Fl i) 

t2«> 
Dougherty, T . P . , Dnivers i ty of Otah, College of 
Hedicine, Badiobiology Div i s ion , DepartBent of 
Anatoay, Sa l t Lake Ci ty , 0 1 , 1963, Septenber 30 

In j ec t ion Tables . C00-228| Par t of Dougherty, 
I . F , , l esearch i n Badiobiology, Se»iannual 
Beport of fork in Srogress on the Chronic 
Toxici ty PrograB, (p. 3-55J, 185 p . 

Dogs were put i n t o t o n i c i t y study groups of 
s i s or seveo of the same sex. L i t t e r oa t e s 
were used whenever p o s s i b l e . Bach a n i a a l 
rece ived the designated dose of one 
radioHuel ide in a s i n g l e in t ravenous 
iffijection a t about 17 aonths of age . The 
dose l eve l s were spec i f i ed as " re t a ined" 
doses . The ac tua l i n j ec t ed d o s ^ were four 
t i a e s the des i r ed re ta ined—doses of Ea 226, 
fia 228, Sr 90, and 1,11 t i e e s the des i red 
r e t a i n e d doses of Pu 239 and Th 228. Present 

aeasureaents i n d i c a t e the following average 
r e t e a t i o a va lues fo r each of these 
r a d i o n u c l i d e s ; Ba 226=0.25 a f t e r 330 days, Pu 
239=0.90 a f t e r 6 days , la 228=0.225 a f t e r 235 
days , Th 228=0.90 a f t e r 6 days, and 0.25 
a f t e r 150 days- The n a i b e r l s f system foe the 
dogs I s discQssed, and the t o x i c i t y aad t e s t 
a n i s a l s a r e l i s t e d aloag with "Coaieats oa 
Dead Dogs." (JIE) 

<25> 
Erokhin, B.&-, M.k. Koshurnikova, f.K. Leaberg, 
*.P. lifatov, i.i. Puzycev, and I. (Translator) 
Hynle, Hot given. 1969 

Pultonary Tunors ia Bats Following Intratracheal 
Introduction of Soluble Plutoniua 239 Compounds. 
Sigieaa Truda i Professional'nye Zabolevaniya, 
13(5), 61-63. (SBssiaa, Baglish abstract) 

Plutoaiua nitrate aad Ma plutomylacetate 
0,42-1.0 uCi/aal«als ia 0.01 B H103 decreased 
the average survival tlae of th® esperinental 
aaiaals when compared with the controls 
treated with HH03 only, la later periods 
both benign and malignant tuaors with a 
pneuBosclerotic background were observed. 
(IH) 

<26> 
Eto, K.J latioaal lastitute of Badiological 
Sciences, Chiba, Japan. 1973 

Bffect of Internal Irradiation on Fish. Pjcl of 
Egani, K. (Ed,), Badloactivity and Fishes. 
ContaainatloE, Injuries, and Otilizatio®, (p. 
293-315). (Japanese) 

A review Is givea of the effects of low 
coaceatrations of radioactive wastes 
accuaulated in fish over extended time 
periods. Killifisk, goldfish, chasmichthys 
gulosss and fish in brackish waters were used 
in soae of the experiments. Badloauclides 
investigates were P, Ca, Co, Sr-Y, Su, I, Cs 
and Pu. Different effects were noted in 
identical locations Bhea ecological 
conditions varied. la heaatopjietic-systaB 
studies oa adult fish, a rainbow trout 
received Sr 90-1 90 continuously. In the 0.5 
nCi/g group a cessation of growth, increased 
mortality, aad a decrasse of white blood 
calls was observed. In leteropneustes 
fossils d In P 32 the nunber of Eed and white 
was lowest after 4-5 days. The genital 
glands were critical organs ia the low 
conceatration studies. The effects of I 131 
on the thyroid bad a greater influence om the 
occurrence of aalformatioas than oa the 
hatching Eate. Fetal radioseasitivity was 
high. FroB the experiaent by Pollkarpov aad 
Lvanov, a correlation was observed between 
the guantity of Sr 90 and the occurrence rate 
of abmormal young fish. The absorbed dose in 
the body consisted of dose froa varioas 
nuclides deposited ia the body (D sub int) 
aid dose o£ external radiation froa the 
envlronaeat of living anlaals (D sub out), 
absorbed dose (D) was calculated froa D = D 
sab int •»• D sub out in Loevinger foriula. 
FE O B the genetic aspect, various nuclides 
seemed aot to have aa influence on the 
inaividual itself, but it became evident that 
they had aa influence oa the Eeprodustiom of 
individuals. (JA) (ISP) 

<27> 
Fiakel, B.P., irgonne latioaal laboEatory, 
Division of Biological aad Hedical Besearch, 
Le»ont, IL. 1953 

Belative Biological Effectiveness of Badium and 
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<27> COKS. 
ether alpha Eiitters ia CF io. 1 leaale lice. 
Sroceedings of the Society for Esperlaeatal 
Biology aad aedicine, 83, 494-498. 

Female Bice, 9-10 weeks old were iajected 
intravenously with the following 
Eadionucliaes, la 226 (0.6-4170 licro Cl/1 g) 
Po 210 (0.46-100 uCi/kg), Th 228 (6.6-360 
uCi/kg), Pu 239 (0-04-50.4 uCi/kg), 0 233 
(0,1-100 aCl/kg) aad 0 232 (0.1-1© «Ci/kg.) 
fiadiUB, to and Th were injected as chlorides, 
Pu and 0 were given as nitrates. The aaiaals 
were autopsied, tissues were taken for 
histological esailaation aad roeatgenograas 
were prepared. The results shew that Pu 239, 
Po 210, 0 233, and Th 228 were 20 times as 
effective as la 226 is killing 50% of the 
population of Elce in 20 to 100 days after 
intravenous ad@inistcatlon. It levels 
approaching those that produced no effect, 
poloalua was 3 tiaes as effective, plutoniua 
was equally effective, aad uranlu® 233 was 
slightly less effective than radlas la 
decreasing the espectatioa of life. The 
ratios relative to radiua of the proportion 
of nice that developed sallgaait bone tuaors 
after the latest period were 7s1 for 
plutoaiu® and 2s1 for uraniun 232. OraniM 
233 aad poloniui were less effective thaa 
radiuB in this instance. On the basis of 
these criteria, the best present estimate of 
the relative biological effectiveness at 
near-toleraace levels la CP Io, 1 fenale nice 
is 7(Pa 239) ;3, (Po 210)!2, (0 232) |1 0 
233) ;1 (Sa 226). (iuth) (FBB) 

<28> 
Flnkel, B.P., iEgonae latioaal Laboratory, 
Chicago, Ii. 1947, August 1 

SOTC Farther lotes on th® Hice Treated with 
PlutoaiUB Before Seaaing. IECD-2024-H| 11 p. 
(Declassified Bay 26, 1948) 

The 15-day dose level of Pu was calculated 
for litters of alee whose lothets had 
previously received Pu ia utero, by adding 
0.12 percent of the total dose orifinally 
given to the mother to the Pu content of a 
litter Bate. It was noted that the relative 
proportions of Pu froi placenta amd froi silk 
depend om the dose level of the aotheri as 
the dose level of th® lother Iscrea^d, the 
proportion of the 15-day dose derived froa 
the silk increased. This is illustrated la a 
figure. The litters were assigned to dose 
range groups! Group 1, 0.0691-0.0413 ug. 
Group 2, 0.0374-0.0208 ug. Group 3, 
0.0190-0.0069 ug. A statistical analysis was 
Bade of the weights of the mice froa 
Pa-treated lothets and control sice from 
birth to 13 months of age. At 30 days the 
males and females were separated aad their 
weights were followed individually. When the 
weights for only the first 5 toaths are 
considered, the aales showed significantly 
lower weights than the controls, whereas the 
females did not. it 6 lonths aad later, 
significaat weight decreases were found in 
the feiales as well as ia sales of Group 2. 
(LB) 

Table 11 shows coaparisoa of control and 
pa-treated nice froE blEth to 3© days of age. 

<29> 
Frazler, H.E., and 8.H, Busch, Battelle Memorial 
Institute, Pacific northwest LaboratoEles, 
Bichland, MA. 1974, August 

Transslssion of aadlatlOB-Iaduced Taeors in 
Beagle Dogs. BHHL-1850 (Part 1) s Part of annual 

sport for 1973, (p- 74-75), 162 p. 

Osteogenic sarcomas were induced in beagle 
dogs by inhaled Pu, and priaary cell cultures 
were prepared tsom these tuiiors. 
Approxinately 2 s 10(E*6) cells, from fifth 
passage cell cultures, were inoculated into 
31 to 33-day dog fetuses ia stero. Shortly 
after birth (within 2 to 7 days) palpable 
growths developed ia all of the living pups. 
All of the pups developed large tuor masses 
at the site of inoculation. Similarly, they 
all had widespread aetastases. These 
metastatic ta«ors involved muscle, lymph 
nodes, mandible, scapula, aad various long 
bones. Histopatholsgy reports indicated that 
the tUBOrs bore a striking resemblance to the 
donoE tumor, studies are contiauing to 
characterize the traasmitted tumor and 
identify the soaccas, i.e., whether of graft 
or host origin. (FHH) 

<30> 
Geesaman, D.P., Lawrence Livermore Laboratory, 
llvecmore, Ci. 1968, October 9 

In analysis of the Carcinogenic Bisk from aa 
Insoluble alpha-Emitting ierosol Deposited in 
Deep Bespiratory Tissues Addendum. nciL-50387 
(Ida.)I 9 p-

Several esperimeats are reviewed iBvolving 
skin and lung carcinogenesis in lansals after 
intense localised doses of Ionising 
radiation. 1 high incidence of cancer 
occurred for the exposures described. The 
observatioas suggest that the carciaogeBesis 
is primarily mediated by injury or disruption 
of local tissue. It is concluded that there 
is a substantial possibility of enhanced 
cancer risk associated with the deposition of 
intense alpha-enitting particulates in deep 
respiratory tissue. lithin this description 
lung cancer risks as high as 10 (B-3j to 
10(E-4) per disEuptive source particle are 
indicated. The possibility of this eahancefl 
risk places the present standards for masiaua 
peraissible lung bUEdens in serious question 
when applied to particulates such as Pu 238 
Pu02 and Pu 239 Pu02. It is again suggested 
that ia the absence of detailed knowledge of 
pulmonary caEciaogenesis, the best course of 
action is aa experimental deterBination of 
the risk per aisruptive particle for particle 
burdens less than 10(E*8j particles. (Auth) 

<31> 
Goiathorpe, H . C , S. Bennett, and B. Saith, 
Oaiveristy of Utah, College of Hedicine, 
Radioblology Division, Departmeat of Inatomy, 
Salt Lake City, OT. 1960, March 31 

Ihe Terminal Blood chemistry of fiadloisotope 
Injected Dogs, COO-220| Part of Dougherty, 
I.F,, Besearch ia Badiobiology, in annual Report 
of Work ia Progress oa the Chroaic Toxicity 
Program, (p. 75-77), 225 p. 

Eesults aEe given for the average values, 
found at death, of various oonstitueats of 
the blood serua of dogs, due to the Injectioa 
of Pu 239, Ea 226, Sa 228, Th 228 and Sr 90. 
There appears to be an upset ia the 
calciUB-phosphorus metabolism. Orea 
nitrogens go down in value except for 
radiothorium dogs which are higher. The 
question seems to be whether plutoniua, 
radium, mesothoriam, and strontium lower 
liver function while radlothoriua decreases 
kidney fuaction as is shown in the high 
InoEgaaic phosphorus values. There seems to 
be an upset la the acid-base relationship in 
all categories. The increased glycoprotein 
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aad seroaucold values show either tissue 
destruction OE neoplasm development. 
Increased fibrinogea values aE€ not clear at 
this tiaei all globulia fractions are 
increased, so that this is perhaps a part of 
the overall picture. (Iuth) (FBH) 

<32> 
Green, D., 6.8. Howells, aad E.S. Humphreys, 
iedical ReseaEch Couacil, Badiobiology Onit, 
Hacwell, England. 1975, lovambeE 

Bistributioa of Plutonium 239 in iale CBA iice 
ifter Intraveaous and Intcaperitoaeal Injection. 
Health Physics, 29(5), 798-795. 

PlutoaiUB 239 in 1« trisodium citrate was 
injected ia tEaperitoneally (IF) or 
imtraveaously (If), into 12 week old male CBI 
mice. At 4 OE 12 weeks the aaisals were 
killed and the testes, right femur, liver, 
and remaining carcass, were analysed for Pu 
239. At 4 weeks post injection significantly 
•ore Pu was deposited in all of the tissues 
of the IP injected alee than is the If 
iajected animals, Ihole body deposition 
values weee 61 aad 51 f respectively. At 12 
weeks post Injection the difference was 
maintained ia the femue, was reduced la the 
testes and reversed in the liver which showed 
values of 8.8% (If) and 6.OX, (IP). The 
smaller whole body retention (45% If and 50« 
IP) of the I? injected mice may have resulted 
froB the greater excretion or from estra Pu 
taken up directly by the tissues bathed by 
the solution duEing the IP injection. (JTE) 

Technical Progress Bepoct oa the Retabollc 
Studies of PEodaet. C»-2992| Part of BarEoa, 
B.S.G, et al. Monthly Health Report oa Probleis 
Belating to Product for loath of Hay, 1945, (p. 
32-35), 47 p. (Declassified January 4, 1956) 

Experiments were done to determine what 
proportion of inhaled Pu02 smoke was retalnea 
la rats, i valve systea developed for the 
•easuremeot is described. It was seen that 
approximately 75% of the Inhaled smoke was 
retalaed ia the aaimal. Photomicrographs of 
the Pu02 smoke revealed particle sizes 
ranging from 0.1 to 1.0 u la diameter, 
tesffilts using Pu02 (H03)2 aerosol in Eats 
were also reported. These results when 
coapaEed to the others, ladieateS that 
between the 16th aad 64th day, relatively 
little Pu was absorbed from the lungs to be 
deposited in the skeleton. HoweveE, duEing 
this time interval it appeared that the Pu im 
the lungs diminished by a factor of 
approzimately 3. Decomtamination studies 
were described aad it was felt that the lost 
promisimg method of decontaminating the Pu im 
some was not by elimination but by 
translocation of the Pu fEOB the sapeEflcial 
endostesm and trabecalae to a position deep 
ia the inert cortical bone. Animals could 
then be placed ia a diet high in Ca and P so 
that new bone would be formed over the old 
shell of boae contaiaing the Pu, thus 
effectively shielding the cells from 
radiations. Oecalclfication studies were 
also done ia Eats which were given a Ca or P 
deficient diet during the period of lactation 
aad the translocation of Pu was studied in 
these animals by radloautography. (PMHj 

<33> 
Hamilton, J. G. , Dniversity of Chicago, 
Metallurgical Laboratory, Chicago, IL. 
Koveaber 23 

1944, 

<35> 
Hamilton, 3.3., Dniversity of Califoraia, 
Radiation Laboratory, Berkeley, Ci. 1944, 

7 

Hetabolism of Product for Period Ending October 
15, 1944. CK-23831 22 p. 

The results of detailed metabolic studies of 
Plutonium following oral, iatraauscalar. 
Intravenous, subcutaneous and intrapulmonary 
adBlnlstration are presented. PlutoaiUB is 
not absorbed from the digestive tract. The 
skeleton is the chief OEgaa of deposition for 
Pu absorbed by the body following parenteral 
adainistEation. The soft tissues having the 
greatest concentration of Pu are the liver, 
kidney, ana spleen. Their per gram content 
of Pu, however, is from 1/5th to 1/10th that 
of bone. The digestive tract is the 
principal channel of elimination and the 
degree of reteatioa is very great. The rate 
of excretion is very low and the half-period 
of Eetentioa of Pu by the skeleton is 
estimated to exceed 6 moaths. lo significant 
differences la the metabolic properties of Pu 
absorbed by the tody were observed for its 
three valence states. Considerable retention 
of Pu by the lungs follewing interpulaonacy 
adBinistration was observed and was found to 
be highest for the •I-4 state, less for -i-a Pa 
and least for -t-e Pu. A significant degree of 
absorption of Pu from the lungs with 
subsequent deposition ia the skeleton took 
place following the IntEapulBsaary 
adBinistration of solutions of this element 
is its three valence states. It is 
speculated that Pu in the body exists in its 
*4 state. (Auth) (BAF) 

<34> 
Hamilton, J.G., Oalversity of Chicago, Chicago, 
IL. 1945, June 15 

Technical Progress Beport on the Betabollc 
Studies of Product- CK-2312j Part of licksom, 
J-J-, et al. Monthly Health leport on Problems 
Belating to Product for Period Ending October 
31, 1944, (p. 1-12), 13 p. (Declassified 
January 18, 1956) 

laaioaatographic studies with laags from 
animals Inhaling Pn02 smoke produced by the 
volatilization of PHC14 amd Pu(H03)« with the 
aid of an electric arc were done for various 
intervals of time ranging from o to 64 days 
inclusive. The radioautographs secured from 
the lungs of animals sacrificed 64 days after 
exposure revealed a very fine and aalform 
aistrlbutloffi of the retalnea activity 
throughout the alveolar tissue. This pattern 
resembled very closely the distElbution of 
Plutonium ia the lung at %, 4, and 16 days 
after iahalatiom. I large number of luag 
radioautographs from animals exposed to Pa02 
smoke produced by burning the metal In an 
electric aEC w@Ee made. For the 0, 1, 4 and 
16 day interval after exposure the 
radioautographlc patterns were essentially 
the same as observed using PaC14 and 
Pa (103) 4. Tracer studies with Pa02 smoke 
produced from PBC14 and Pu(M03)« were done to 
the 64 day interval. The results of these 
studies Indicated that appEoximately 10* of 
the inhaled plutomiua smoke Eemaimed in the 
lungs at the end of the 64 day interval after 
exposure. The rate of release of the 
deposited plutoaiuB in the lung at the end of 
this interval was extremely slow and 
indicated that the apparent half-time of 
retention of this final 10S was greater than 
six months. Ihe Eetentioa by the luags in 
experiments using Pu02 smoke from metal 
revealed the following percentage of inhaled 
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<35> 

<35> COM. 
a c t i v i t y deposited in the pulmonary t i s s u e s 
35.0%, 33.0%, 29.W and 32.4« a t 0^ 1, 4 , aad 
16 days r e s p e c t i v e l y . The amosnt of a c t i v i t y 

through the pulgoBacy t i s s u e aad 
deposi ted elsewhere i n the body was observed 
to be l e s s thaa 1*. The •easaced per d a i l y 
r a t e of excre t ion of Pu a t 14 days a f t e r 
intramusculaE i n j e c t i o n was foand t o be 0.2X 
, 0 .05», 0-15% of the administered dose of Pu 
i n t h e -i-J, *4 a id *6 valeace s t a t e s 
r e s p e c t i v e l y . I t 144 days t he o j r r ^ p o a a i a g 
values were 0 .1», 0.025* and 0.05* (PHa) 

<36> 
Haa i l toa , J -G. , and K.G. S c o t t , Dnivers i ty of 
C a l i f o r n i a , Berkeley, CA. 1952, lovember 10 

The Metabolic P rope r t i e s of f a r i o o s B a t e r i a l s . 
Tracer S t u d i e s , fersene Studies with Plutomium. 
OC8L-200I1 Pa r t of Medical aad Health Physics 
Ouar ter ly Beport , J u l y , l u g o s t , and Sep te ibe r , 
1952, (p. 84-87) , 134 p . 

Twenty-five 4ays a f t e r Eece iv l ig in t ravenous 
i n j e c t i o n s of plutoaism 238 (-i-e), r a t s were 
i n j ec t ed imtrapeEi toaea l ly with the calcium 
s a l t of f e r seae (Ca EDTl) a t a dose l e v e l of 
600 mg/kf body weight, i d e f i n i t e incEease 
in urinacy excEctiOB of plmtosiuB was 
observed, l a a ly se s of o tgans , t i s s u e s aad 
body flBiSs i aa i ca t ed t t o t , with t he 
exception of blood and the kidney, p ia toniua 
c o a t e a t was lower i n the t r e a t e d animals than 
in contEOls, (ST) 

<37> 
Haii l tom, J . G . , e t a l , Dnivers i ty of C a l i f o r n i a , 
Berkeley, CA. 1944, August 17 

Technical Progress l e p o r t on t he Hetabolic 
s t u d i e s of P r o d i c t . CH-1990i Pa r t of Cole , 
I . S . , e t a l , Monthly Beport on PEoblems Bela t ing 
t o Prodnet for Perled Badisg J u l y 31, 1944, (p . 
4 -6 ) , 6 p . (Declass i f ied JanaaEj 2, 1952) 

Eadloastographic s t u d i e s inc l ided t t e 
pEeparation of loags taken from a m i n l s 
exposed t o Pa02 and PmC14 smokes- Formalin 
was replaced by abso lu te a lcohol as a 
f i x a t i v e dme to leaching i a t h e focKE. 
Aniaal t r a c e r s t y d i e s with pceduct given 
in t ramuscu la r ly l a a 64-day study showed a 
bone deposi t ion of 52 .2^ , 64. Of and 58.3% for 
t he p lus 3 , p lus 4 and plus 6 valence s t a t e s , 
r e s p e c t i v e l y - Deposit ioa in l i r e r , kidney 
and spleen was e s s e n t i a l l y t h e same for t he 3 
valences ranging from 1/10 to 1/4 of t h a t of 
bone, fh® h a l f - t i « e of product r e t a i n e d in 
the body was est imated t o be i n t he order of 
one year . (BAF) 

<38> 
Hellins, J.G., aad H.C. Storr, National Besearch 
Council of Canada, Bivisioa of Biological 
Sciences^ Ottawa, Caaada- 1975 

is analysis of the Eetentioa of Plutomiun by the 
Tissues of the lat. Badlation Besearch, 61, 
468-477. 

The amount of plutoaium 239 im the blood, six 
bones, the kidneys, and the liver of male 
cats was Beasured at 18 differest Intecvals 
of time between 5 eii and 1 yr after a single 
IntEavenous injection of 0.1 micro Ci pu 
239/kf rat as plutonlum citrate. The data 
collected have beea used to obtaia models for 
the retention of plutoaium by aa organ. The 
rate of traasfer of plstoaimm from blood to 
boae was found tc depend simply om the amount 
of Plutonium in th® blood, bat the rate of 

transfer of plntoniam from blood to the soft 
organs Involved plutoniom in three species, 
each species being transferred at a 
characteristic rate that led to a triphasic 
exponential equation for th® reteatioa of 
plutoaiUB by blood. (Auth) 

Table 1 gives the retention of plutonlum by th® 
blood, kidneys, liver, and skeleton after uait 
uptake by each of these tissues. 

<39> 
•Jacobson, L.O., and E.L. Simaois, Oalversity of 
Chicago, ietallurgieal taboratoEy, Biology 
Division, Chicago, IL. 194S, June 

Studies of the Metabolism and Toxic Action of 
Injected ladiuB, Part 2- The Hematological 
Effects of PaEeaterallf Aamlnistered Sadium, i 
CoBparisoa of SlutoniuB and Sadiai Effects. 
CH-38841 IECD-23721 65 p. (Declassified 
lovember 3, 1948) 

The effects of the pareateEal aaministrstion 
of radium chloride oa the hematological 
constituents of the peEipheral blood o£ rats, 
mice, aad rabbits have bees studied. 
lEtrapeEitooeal and intravenoms aoses of from 
0.005 to 0.94 ue/g have been given to ratsi 
intraperitoneal doses of from O.OO0O66 to 
0.85 uc/g, to micei and iatsEaperitoneal or 
lattacaEdial doses of from 0.0016 to 0.1 
ue/g, to rabbits- There appeared to be mo 
slfmificant species difference ia the 
sensitivity of the hematopoietic systeos of 
the cat and mouse to radiua, but rabbits 
appeared to be slightly more resistaat thaa 
the other two species- In the rat, mouse, or 
rabbit no slgnificamt hematological 
alteration ocCTsrrea after an iajection (by 
aay route) of 0.OI nc/g or less of radium 
chloride, i dose of 0.02 uc/g prodacea an 
amemla and sostained leucocyte reduction ia 
Eats. A dose of 0.03 uc/g resulted ia a 
seveEe recurrent anemia in ABC male lice (but 
not in CF=1 females), coaparable changes in 
heterophil levels io both strains, and ia 
initial BodeEate reductioa in lymphocytes in 
the IBC male nice. Doses as high as 0.1 
ac/g, howeveE, fail@a to proaiwe aa aaemia ia 
the Eabblt, but did cause a lild, early, 
persistent reductioB in leucocytes. A dose 
of 0,94 sc/g ia the rat resulted in an 
initial Eeductloa ii reticulocytes with 
subseguemt overpEodiKtioa and in a marked 
reduction in platelets with only moderate 
recovery. Horphologlcal changes weEe seen in 
the nucleated cells of the peripheral blood 
after radium administratioB. These were 
largely comparable to those previously 
aesoribed ia amlmals following the external 
application ©f radiations such as x rays, 
gamma cays, and fast neutrons, or internal 
radiatloa is animals followlag the parentecal 
adBinistration of plutoaium. Is evideaced by 
aa increased erythrocyte diameter and 
increased leam coEpis culac hemoglobin, 
•acEocytosls became apparent in rats, nice, 
ana Eabblts afteE the parenteral 
adBinistration cf doses of radiua between 0.1 
and 0.2 ue/g. (Auth) (JTE) 

<40> 
Jaworowski, Z . , J . Bi lklewicz, and I . Badwan. 
Centra l Badiological Pro tec t ion Laboratory, 
Warsaw, Poland. 1973 

Imfluence of lErad ia t ion oa the Incorporat ion of 
l a a i o n u c l i d e s . COiP-720503s PaEt of Bajdoso, E. 
(Ed . ) , PEoceedinfs of the IHPI 2ad European 
Congress on Kadiatlon p ro t e s t i oa held i n 
Budapest, Hungary, Hay 3 - 5 , 1972. Akademial 
Kiado, Budapest, Hungary, (p. 303-306), 655 p . 
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<40> COST. 
The Influence of iaternal Eadiatioa on the 
incorporation of Pu 239, Ba 226, Pb 210, Ce 
144 and H 3 in hair and other tissues has 
been studied in Eabblts aad Eats, la tEitlun 
expeEiments internal irEadiatlon effects were 
coapaEed with those caused by external x-Eay 
exposure. It was found that the uptake of 
Eadionucliaes by hair and tissues depended on 
the amount of iajected Eadloauclide aad on 
the mode of its admlnlstEatioa. Fractionated 
doses resulted In higher uptake as compared 
to single doses. lacEeasing the dose of 
radionuclide per gram of body weight by one 
order of magnitude usually decreased the 
uptake ia hair aad tissuesf la Fb the 
opposite effect was obseEVed. This 
phenomenon may be explained by Eadiotoxic 
effects pEOdaced locally in halE matrix O E in 
one or more ocgaas coEtrolliag the Eetention 
and excretion of radioelements. (Auth) (BAF) 

<41> 
Jee, W.S.S., OniveESity of Otah, College of 
Meaisln®, Badiobiology Division, Department of 
Anatomy, Salt Lake City, OT. I960, Harch 31 

A Case of a Bone Tumor Arising from the Teaporal 
Boae. COO-220S PaEt of BougheEty, I. P., 
BeseaECh in Badiobiology, An Annaal Report of 
iork in Progress on the ChEonic Toxicity 
ProgEam, (p. 166), 225 p. 

In a routine survey of skeletons of toxicity 
animals with decalcified celloidia sections, 
the areas reported wheEe there have been 
cases of carcinomas of the accessory nasal 
sinuses, paiaaasal sinuses and aucosa of 
teapoEal boae la radium patients and 
carcinoma of the external auditory meatus in 
rabbits injected with strontium 90 was 
considered. Hone of these soft tissue tumors 
was ever detected, however, la the survey of 
these regions a case of osteogenic sarcoea 
was seen arising from the temporal bone about 
the external auditory meatus ia dogs injected 
with 0.3 raCi/kf of plutoniua 5B8P3). This 
animal survived 1771 days after the 
acgaisition of plutoniui. (Auth) (Complete 
Text) 

<42> 
Jee, M.S.S-, Dniversity of Otah, College of 
Hedicine, Badiobiology Division, Department of 
Anatomy, Salt Lake City, OT. 1962, March 31 

Pathologic and Hortal Boae BeBodellng as 
fisualised by Sadioautographic Distribution of 
Plutonium. COO-22 5| PaEt of Dougherty, T.F., 
BeseaECh In Badiobiology, Annual Beport of Work 
im Progress on the Chronic Toxicity Program, (p, 
129), 136 p. 

Contact aad detailed radioautograas of 
undecalcified sections cf luabar vertebrae 
and ground sections of tibiae from adult 
beagles injected with plutoniua 239 revealed 
th© patterns and rates of pathologic aad 
normal bone reBodelllng. Plutoniua, an 
alpha-esitting boae-seekiag radionscliae, 
initially deposited on miaeralized surfaces. 
Xn the spoagiosa, new boae foraed after 
injectioa overlayea the stratum of plutonlum 
and is identified by Its lower diffuse 
concentration. A typical boae for«ati©n aad 
mosaic trabeculae are formed ia dogs 
receiving 2.7 aad 0.9 uCi/kg of plutonlum, 
while raoEmal renodelliag patterns are 
apparent with lower dose levels. In the 
compacts, plutonlum initially la:aliged on 
aineralized surfaces of forming osteones, 
haversian and folkmann canals. Hew osteones 
formed after Injection are Idemtified by 

thelE diffuse labelling. Ihe tadiotoxlc 
effect of the Eadionaclide and the 
accompanyiag histopathologic bone changes as 
well as the rates of cemodelllng of spongy 
and compact bones from dogs injected with 
various dose levels of plutonlum are 
discussed. (Complete Text) 

<43> 
Jee, ®.S.S., Dniversity of Otah, College of 
MedlclBe, Badiobiology Divlsioa, Department of 
inatomy. Salt Lake City, DT. 1974, HaECh 31 

Injectioa Tables. COO-119-249; Past of Jee, 
W.S.S., SeseaEch la Badiobiology, Annual Bepoct 
of fork in PEogress in the InteEnal lEEadiation 
Prograi, (p. 9-119), 330 p. 

Beagles were put iato the toxicity stady at 
graded injectioa levels. Each animal 
received one Eadlonuclide ii a single 
IntEaveaous injection at 17 months of age. 
Twelve such groups have been injected for 
each of the six radionuclides, to 226, Pa 
239, Ba 228, Th 228, Sc 90, aad »• 241. 
Since the injectioa levels were OEginally 
specified im "retaimeds activities, the 
actual injections were 4 times the desired 
retainea aCi/kg of Ba 226, Ba 228, and Sr 90, 
aad 1.11 times the daslEed retaiaed aCi/kg of 
Pu 239, Ih 228, Cf 249, C£ 252 aad Cm 243 aaa 
244. lajectioE level 1 sas 10 tiles the 
aaxlmttm permissible comceatEation of Ba 226 
ia man, all other levels weEe multiples of 
level 1. 

Ike tables Incluaed the calculated average dose 
in rads to the skeleton at death. 

<44> 
Jee, W.S.S., J.S. Arnold, B. Hical, H. Lowe, and 
J. Twemte, Dniversity of Otah, College of 
Hedicine, ladlobiology Division, Department of 
Anatomy, Salt Lake City, DT, 1960, March 31 

Badiolsotopes la Dog Teeth. 1. The 
Distribution of Plutonium, Badium, BaaiothoEium, 
HesothoElum and Stroatiism and the Seguenee of 
Histopathologic Changes in Teeth Contaiaing 
Plutonium. COO-220S Part of Dougherty, T.P., 
Besearch in ladlobiology. An Annual Beport of 
Work ia Progress on the Chroaic Toxicity 
Program, (p. 99-143), 225 p. 

Dental tissues and jaws from forty-two adult 
beagles injected with a single intravenous 
dose of radium 226 (3.51-10.8 aCi/kg) , 
plutoniua 239 (0-26-3-30 uCi/kg), aesothotium 
228 (9.93-10-1 uCi/kg), EadiothOEia® 228 
(0,88 UCi/kg) or strontini 90 (93,6-111,0 
uCl/kg) were studied. The aiitoradlogEams of 
the Hadecalcifiea sections of teeth aad their 
supportive structures revealed that plutonlum 
aad radiothoEium localised la high 
conceatration on the surfaces of dentine and 
root caaals of the pulp cavities and to a 
lesser degree at the surface of ceaeatum and 
bone while radiua, mesothoriUB and stroatlum 
were deposited intensely oa the newly 
calcified surfaces of dentine, root canals, 
cemeatum aad boae aad, to a lesser degree aad 
diffusely, in old boae. The dental lesions 
in 13 dogs injected with 3.0, 0.9 or 0.27 
aCi/kg aad 15 serially sacEified dogs 
iajected with 3.0 aci/kg of plutoaium were 
stuSied by celloidin and radiographic 
methods. The sites of plutonlum localisation 
weE@ observed to approximate the sites of 
roentgeaographlc aad histopathologlcally 
detectable lesions. The lesions iaduced by 
th® isotope included early changes ia the 
formation of secondary dentine, death of 
ceaeatoblasts and cemeatocytes, disappearance 
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<44> COIT-
of ceaeatold tissue, apposition of abnormal 
cemeatui amd resorption of cementum, dentine 
and alveolar bone. The late changes involved 
eguivocal vascular disturbance, damage of 
periodontal l igaieat , fusion of boae to teeth 
(ankylosis) , replacement of dentine by 
lamellar borne, cementum or gingiva aad loss 
of teeth. A comparlsoa of the relative 
toxic i t ies of 3.0, 0-9 and 0-27 sCiAg of 
injected aose of plutoniui oa dental tissue 
and supportive structures found that the 
changes were dose dependent. No tumoE was 
observed arislag from aental tissue but one 
osteogenic saEceaa occuEred in the manaible 
of an animal given plutonlum. The abnormal 
Eadioresistency of the odontoblasts under 
intense alpha ray bombaraaent ana t t e 
segueace o£ histopathologic changes la teeth 
and the relationship of absoEbed dose ia rads 
to dental lesioas were also d i scuss^ . 
(Auth.) 

<4S> 
Jee, R.S.S., aad J .S. Iraold, Dni¥a;sity of 
Otah, College of Hedicine, Badiobiology 
Divisioa, DepaEtment of Aaato«y, Salt Lake City, 
OT, 1960, BaECh 31 

The Effect of InteEaally Deposited Radioisotopes 
Opon the Blood fessels Of Cortical Boae. 
C0O-220S Part of Dougherty, I . F . , Besearch in 
ladlobiology, Aa Annual lepoEt of ft>Ek in 
PEogress oa th® chromic Toxicity frogram, (p, 
150-165), 225 p. 

The mid-diaphyses of t ibiae from four normal 
ana twenty-thEee beagles that died or sere 
sacrificed froa 1 to 1724 days following the 
adminstratioa of Eadiam 226 (10.0 uCl/kg), 
plutoBium 239 (3.0 uCi/kg) aad Eadiothoriam 
228 (0-9 BCi/kf) were stadiea. The young 
adult beagles of alxea sexes between 14 aad 
24 months were aamialsteEed a single If 
injectioa of the radloancliae. The injection 
solutions were prepared la c i t r ic-sodia i 
c i t r a t e buffer, 0.08 a im to ta l c i t sa te and 
pH 3.5- I t was observed that after aa 
extensive la tent period following the 
acgulsition of plutoaiui, Eadiothoriam and 
radium in cort ical boae, plugging of the 
haversian caaals occurred which, ia torn, 
resulted in bone necrosis. Investigation of 
t h i s pheaoieaon with a vasculaE iajectlon 
technique and a bone-seekiag alpha ei l t tsE 
(Plutonium) which deposited om surfaces of 
haverslaa canals and allowed the reminder of 
the osteones and adjacent i n t ec s t i t i a l 
lamellae to be free of act ivi ty , showed that 
the death of oste«:ytes was priaclpally the 
resul t of disrupted blood supply aad not froa 
direct alpha ray ki l l ing. With EadiothoEiai, 
the conceatration of alpha paEticles about 
haveEslaa caaals was sufficient to result ia 
t o t a l plugging of the vascular tree within 
the haversian canal, resulting in complete 
bone necE^is and inhibition of internal 
reconstruction of cor t ical boae. With radium 
aad plutonlum omly about half of the caaals 
were plugged which allowed la teraal 
reconstruction to pEoceedi however, the 
nature of the Eemodelllng in this envlEonient 
was abmoEmal (formatioa of large cavities aad 
abnormal osteones). I t was also suggested 
that both the devitalization of bone aad the 
OGcarreace of large cavit ies weakemed the 
bone which, im turn, resulted in the 
spontaneous fEactuEing of loag tones. 
(Auth) (Fii) 

<46> 
Jee, W.S. S., T.H. Cochran, and S- Hical, 
Oalversity of Otah, College of Hedicine, 

Badiobiology Division, DepaEtieat of iaatomy. 
Salt Lake City, DT. 1960, Harch 31 

HlcEoscopic ©istribution of Plutoaium 239 and 
ThoEium 228 ia Beagles. COO-220} Part of 
Dougherty, T.F,, Besearch in Badiobiology, Aa 
Annual Beport of fork In Progress on the Chroaic 
Toxicity PEogram, (p. 144-148), 225 p-

UneEallsed and soft tissues froa young 
beagles that died or were sacElfiea fEoi 1 to 
1724 days after the admlnlstEatioa of a 
single intravenous injection of either 
plutoniua (•••4) OE raaiothoriam citrate (-09 to 
2.5 uCi/kg) were studied by EadioautogEaphy. 
HicEoscopic distElbution of Eadiothoriua and 
Plutonium in boae, teeth and calcified 
cartilage sas obseEved to be slailaE 
(calcified boae surfaces aad diffusely in 
calcified cartilage) while the depositioa 
patterns ia soft tissues were guite 
different. Badlothoriaa was located ia the 
reticuloemdothellal cells of all tissues aad 
had a special affinity for blood vessels, 
kiaaey aad lung. Plutonium differred from 
the microscopic distribution of Eadlothorlum 
in that it deposited diffusely and intensely 
im the liver aad had little or no avidity for 
lung tissue. (Auth) (FHM) 

<47> 
Jee, W.S.S-, and T-P. Doagherty, Oalversity of 
Dtah, College of iediciae, Badiobiology 
Division, Department of Anatomy, Salt Lake City, 
OT. 1962, HaECh 31 

Comparative Toxicity of Badium 226, Plutonium 
239, aad Strontiui 90 in Adult Beagles. 
COO-225j Part of Dougherty, T.F., Besearch in 
Badiobiology, Annual Bepoct of Work ia Progress 
on the Chronic Toxicity Pcogram, (p. 133-135) , 
136 p. 

Ihe Eelatloa of boae damage aad radiatloa 
dose in adult beagles given a single 
latraveaous injection of widely varying dose 
levels of bone-seeking Eadionucliaes (Ba 226, 
fu 239 or Sr 90) was siammarizea. These 
studies, which span niae years to date, 
descEibed the lacldeac® and distributioa of 
booe cancers aad fractures, types and 
guamtlties of histopathologic bone changes, 
aistribation of the radioDUclides in space 
and time, and local and avsEag® skeletal 
radiatloa doses obtained by radiographic, 
histological, radiochemical, detailed and 
guantitative radioaatogEaphic analyses. 
These bone seekers indocea high inciaenee of 
osteogenic sarcoma, aad cases of a sguamous 
cell saEcoma of the paranasal sinus aaa a 
myeloma. The avsEage accumulative skeletal 
dose ranged fEom about 60 to about 15,000 
rads. FractHEes occurred with animals 
bearing Ba 226 and Pu 239. Sib fEactSEes 
were most auaerous, only la 226 treated dogs 
had long-bone fractures, and only Pu 239 
treated dogs had fractures of the iaaoalaate 
boae. Isolated empty lacunae amd Raversiaa 
caaal plugs were the most subtle histological 
changes observed. The pathogenesis of 
histological boa® changes, the Eelatioa of 
the distributloE of the Eadlonuclide to 
osseous tissue damage and tuaor inductioa 
were also discussed. (Complete Text) 

<48> 
Jee, W.S.S., B. Lowe, B. Togge, B. Hical, aad K. 
Scars, OaiveEsity of Dtah, College of Meaicine, 
ladlobiology Division, Department of Anatomy, 
Salt Lake City, OT. 1963, Harch 31 

The Influence of Seduced local fascularity on 
the Eate of Internal Beconstruction in Adalt 
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<48> COM. 
Long Bone Cortex. COO-227} Par t of Dougherty, 
I . F . , Besearch i n Badiobiology, lanaal Seport of 
»ork i n ProgEess on the chromic Tsxioi ty 
BEograi, (p. 120-142), 231 p . 

Plutonium was found t o depos i t in 
p r e - i a j e c t i o n aad p o s t - i a j e c t i o n os teons i a 
d ivergent p a t t e r n s , t hus allowing foE as 
accuEate method t o a s s e s s the asouat of bone 
formed subsequent t o the IntEodiKtioii of t he 
r a d i o a u c l i d e - This as lgue teshnigue was used 
t o determine the r a t e of EemodeUng and the 
d i s t r i b u t i o n p a t t e r n of reeodeled osteons l a 
t he p roz i aa l t i b i a l conpacta of dogs. Three 
gEoups of yoBsg adu l t b e a g l e s , 524, 594 and 
517 days aveEage age, were in j ec t ed with 2 -7 , 
0 , 9 , or 0.3 UCi Pu 239/kg. The Pu was given 
IntEavenoasly i n the ^H valeaoa s t a t e l a 
c i t E a t e . Hiccocadiographs aad c e l l o i d i n 
s ec t i on were aaalyzed foE h i s t o l o g i c 
eadpoints f o r i i E a d i a t i o a damage. A 
Eedfflction i n pa ten t vascular c&amaels aad 
v i ab l e <^teocyt@s sas found i n the t r e a t e d 
dogs accompanied by a tendeasy t® enhance the 
Eate of i a t e r a a l recons tEuet lon , These 
events a l so appeared t o be dose d e p ^ d e n t . 
Other i nd i ce s of Eate of remodeling, such as 
a r ea s occupied by Eeceat ly formed osteons aad 
per cent of £oE»ing os t eons , helped t o 
e s t ima te the reacdel lDg r a t e of the p r o z i a a l 
t i b i a l compacts of c o n t r o l s t o be 2% per 
year . The d i s t E l b u t i o n p a t t e r a s of bu i ld ing 
s i t e s of Haversian systems in b e a g l e t r e a t e d 
with Plutonium tended t o s h i f t in loca t ion 
from the amteromeaial wall t o the a n t e r i o r 
quandrant and from the cu te r and l a i ^ r 
por t ions i n t o the Biddle reg ioa of the t i b i a l 
coa pacta- The s i g n i f i c a n c e of the ro le of 
v a s c u l a r i t y , i n t e r n a l i r E a d l a t i o a , and 
a e c r o s i s of o s t eocy te s as causa l f a c t o r s of 
remoaeliag a s wel l as changes ia d i s t r i b u t i o n 
patteEn of remoaellimg s i t e s were d i scussed . 
(Auth) (FHM) 

<49> 
J e e , R . S . S . , and B . J . Stovec, O a i v s s i t y of 
Otah, College of Hea ic iae , Badiobiology 
Divis ion, DepaEtment of iaatomy. Salt lake C i t y , 
DI. 1962, March 31 

The Loaf-Term Effects of P l u t o a l u i 239 i n Adult 
Beagles. C00-225j Par t of DougheEty, T . F . , 
Besearch in Badiobiology, Annual Beport of Work 
i a Progress on the Chronic Toxic i ty Prt^ram, (p . 
132), 135 p. 

The Ee la t ion of osseous t i s s u e damage and 
Eadiat ioa dose in 39 adu l t beagles given a 
s i n g l e in t ravenous i n j e c t i o n of 2 . 7 , 0-9, 0.3 
OE 0.1 uc/kg of Sa 239(-i-«) c i t r a t e i s 
suBBarlzed. The s t u d i e s which spaa n ine 
yeaEs desc r ibe the incidence and d i s t r i b u t i o n 
of bone tumors, the types aad q u a n t i t i e s of 
h i s t opa tho log i c boae changes, t t e non-uniform 
a i s t r i b u t l o n and E e d i s t r i b u t i o n of the 
Eadlonuclide i a space aad t i > e , aad t h e l o c a l 
and average s k e l e t a l r a d i a t i o n dose obtained 
with h i s t o l o g i c a l , Eaa iochea ica l , d e t a i l e d 
and q u a n t i t a t i v e Eaaioautographic techniques , 
i l l four dose l e v e l s r e s u l t e d in near ly 100« 
incideace of osteogenic sarcoma. Ihe t u a o r s 
a r i s e p r i n c i p a l l y from the spsagiosa of 
v e r t e b r a l bodies aad loag bones . Tie average 
cumulative s k e l e t a l doses range from about 
300 t o about 6000 r a d s . Badlochemical aad 
q u a n t i t a t i v e EadioautogEaphy show a tou t a 
fac to r of 10 v a r i a t i o n in the i n i t i a l 
non-uniform d i s t r i b a t l o a on mineEallzed 
sur faces and in bones r e s u l t i a g i n an 
overlapping spectEua of boae chaages between 
dose l e v e l s . Hdrever, each dose l e v e l 
e x h i b i t s a c h a r a c t e r i s t i c chaage. I so l a t ed 
empty lacunae i a t r abecn l ae aad i a v ^ s i a a 

eaaa l plugs along with loss of os teocytes ia 
c o r t i c a l bone a re the most s u b t l e changes 
observed t o da t e - The pathogenesis of 
h i s t o p a t h o l o f i c a l boae chaages and the 
r e l a t i o n of t issme damage t o bone tumor 
product ioa ace a l so d i scussed . (Complete Test) 

<50> 
Kalsykova, Z.I,, lot givea. 1964 

Oxygenation of lat Blood Following Inhalatioa of 
Plntoalsm 239. iEC-tE-7590| Pact of Hoskalev, 
lu.I. CEd.), Bistcibatio®, Biological Effects, 
aad AceeleEated BscretioE of ladioactive 
isotopes, (p- 243-250), 405 p. 

Bxpeclmental fistar rats with aa initial 
weight of 150-179 grams were administecea 
plutonlum citrate by inhalation at ph 6.5 ia 
a specially deslgmed chamber. Immediately 
after lahalatlon the Eat lungs eoatained the 
following quaatltit^ of alpha-emitters 
0,033, 0,043 ana 0,107 mci foE female rats, 
and 0.035 and 0.048 ffiCi foe male Eats. Blood 
oxygenatioB was determiaea once a aonth im 
rats anesthetized with chloral hydrate using 
an 0-38 oxyhemometer. The functional test 
iavolvea brief asphyxia to block access of 
airs then the dynamics of recovery of initial 
blood oxygen was observed. Impaired 
©xygeaatiom of blood, altermatiaf with 
periods of aoE«aliaatloa, developed la rats 
following Inhalation of plutoniui citrate. 
The severity and dttEatloa of these 
disturbances were related to the quantity of 
alpha-emitteE deposited la the lungsj the 
soEe Eadloisotope present, th® more marked 
were the changes. Dlsturbamces of 
oxygenation of blood sere most distiactly 
demoastrable eith the functional test 
involving brief asphyxia. Ducing aa 8-aoath 
period, no sigaificamt qaaatitative chaages 
of hematological indices weEe observed. (lAP) 

Table 1 shows oxygenatloa of Eat blood followlag 
inhalation of Pu 239. Table 2 shoBS total 
restoration of imitlal bloM oxygea level after 
arrest of asphyxla-

<51> 
Karpova, f.I., aad Z.I. lalmykova, lot given. 
1974, June 

Effect of Peatacin and Lydase oa the Bate of 
Americium 241 Elimimation from the Body of lats-
Gigiesa 1 SanitaEiya, 6, 47-S1. (Eussiaa, 
English AbstEact) 

The pEeveative use of pentaeia with lydase 
causes a five-fold fall in Aa 241 content, 
produced ia flESt 24 hours, and is, 
ooEsequeatly, able to diminish comslderably 
the latEatEacheal radiatloa effect and 
eoEvert it iato a lighter fora. The effect 
of the combined use of both coapouads in 
their single introdtiction aftec poisomimg 
with aaericium depends oa the time of their 
IntEoductioB, i significant fall in the 
content of radioauclldes ia Eats was noted 
only on conditloas of the use of peutacis aad 
lydase in the 1st 24 houES afteE poisoaiag-
Is case of repeated use of the coBpoffiads the 
preventive effect was mainly due to the first 
adaimistratioa. (Auth) 

<52> 
Katz, J., Hanford Borks, lichland, iA- 1951, 
January 2 

Plutoniua Hetabolism- i Literature Beview. 
Ht-2ie68s 24 p. COfficial Ose Oaly"" Caacelled 
loveaber 15, 1975) 
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<52> COIT. 
A review of t he metabolic behavior of Ba i s 
p resen ted . Ihe e f f e c t s of valence on t h e 
•e tabol iSB of Pu admiais tered by vaEious 
rou te are d i scussed . I t was shown tha t 
hexavalent Pu was most r e a d i l y absorbed, t h e 
t e tEava len t foEi was taken np to a much 
l e s s e r e x t e n t , while the t r i v a l » t Pu uptake 
was between the two extremes, o ther data 
show t h a t when var ious forms of Pu were 
In jec ted imtEavenously i n t o r a t s oa the f i r s t 
day Pu('«'6) was excreted t o a g r e a t e r degree 
in ur ine and to a l e s s e e e x t e n t i a feces then 
Pu(*3) or Pu(*4)- The deposi t ion of Pu in 
vaEious t imes a f t e r i t s If i a j e c t l o n i s 
suamaElsed. Deposit ion l a kidmey, spleen and 
ca r ca s s was somewhat affected by t h e form l a 
which the element was i a j e c t e d . Another 
s tudy showed t h a t the maximum uptake by the 
ske le ton was 4S« and by the l i v e r 24% of t he 
i n j ec t ed dose within 24 hr for IntEavenously 
in j ec t ed Pu(*4) . The e f f e c t s of var ious 
subs tances amd of d i e t on t he a b s o r ^ l o n and 
d i s t r i b u t i o n of Pu a r e repor ted . Deposited 
Pu has beea shown t o be t r aa sml t t ed fEoa 
mother to both fe tus aad young. Ia an 
at tempt t o ptovide a bas i s for ex t rapo la t ion 
t o man work om i n t e r s p e c i e s comparisoii of t he 
r a d i o t o x i c i t y has been done. The removal of 
Pu from the body i s a i s cus sed . I t was pointed 
out t h a t zlEcomiua c i t r a t e increased t h e 
excre t ion of Pu t o a much g r e a t e r ex ten t when 
admia is te rea befoEe t h e imjection of t he 
radioeleBent thaa a f teE . F ina l l y t t e 
i n h a l a t i o a aad oval absorpt ion of Pu a r e 
d i scussed . The following order of r a t e of 
absorp t ion of Pu from the lungs was found by 
some woEkerss Pn(*6) c l t E a t e > PH(-I-4) 
c i t r a t e > Pu(*6) n i t r a t e > Pu(*4) n i t r a t e . I t 
has been repor ted t h a t a p p r o s l i a t e l y 0-01% of 
t he oEal l f administerea dose of Pu was 
absorbed aad t h a t about 79» of the Pu 
absorbed from the 61 t r a c t was deposi ted i n 
t he ske le ton aad 7-3^ i a t he l i v e r . (FHB) 

Table 1 shows e f f ec t of valence s t a t e on 
absorpt ion of Pu admlaisteEed by various r o u t e s . 
Table 4 shows the a i s t r i b a t i o a of Ingested Pu 
in a mouse a t 26 days. 

<53> 
Konstantinova, f.f. lot givea. 1962 

DEca Synthesis aad Arginase Activity in 
PlutoniM InjUEsa Bats. FlD-tt-63-559| PaEt of 
Lebediaskii, I.f. and Hoskalev, tu.x. (Eds.), 
Plutoaium 239s Its Distribution, Biological 
Effects and Accelerated Elimination, (p. 88-91), 
267 p., (Translated Editioa). 

Iale rats were iajectea iatraperitoneally 
with a plutoalui nitrate solutlai at a dose 
of 20 aCi/kg to study possible disEuptions of 
urea synthesis. This dose provea lethal foe 
80-90% of the aaimals within six months. At 
two and four months, when a distinct subacute 
isjary was noted. Eats were sacrificed and 
the level of urea synthesis was deteraiaed in 
liver sections. The rate of uiea foraation 
from IH4C1 for coatrols averaged 63 am of 
ammoaia per 1 g of tissue. In the 
experimental amiaals the rate e£ urea 
synthesis by the lives was found to be 
reduced by 32 and 43* at two and four months, 
respectively. The ionising doses equaled 
140© and 1900 rep at these times. Arginase 
activity declined by IBS at twe months} but 
was at aoEMal levels at four months. Thus 
lowered eate of urea synthesis ia test rats 
aid not appear to be related to loweEed 
aEgiaase activity, (SI) 

<54> 
K r i v o l u t s k i i , D.A., and H.I . Fedorova, Acadeny 
of Sc iences , I n s t i t u t e of E f o l u t i o a a r | 
Horphology aad Ecology of Amiaals, Soscow, OSSS. 
1973 

Effect of So i l Po l lu t ioa with Plutoniua 239 on 
Fie ld Fauna. Zoologicheskli ghurnal , 52(4) , 
601-603- ( l u s s i a a , English Abstract) 

On a regioa of wheat f i e l d on cheEaozem s o i l 
expeEi i en t a l ly pol lu ted with Pu 239 (1.78 
mCi/m2), a sharp decrease in nuabeEs and a 
dec l ine of microarthEopod d i v e r s i t y wese 
noted. As a r e s u l t of p o l l u t i o a , the 
populat ion dens i ty of s o i l nesofauna 
decreases 2.3 t imes , t h e decEease being 
e s p e c i a l l y •arked i n deep s o i l h s r i s o n s . 
( iu th) 

<55> 
Kansle-Lutz, H., 1. B e t i v i e r , D- Holibe, A. 
SlmoB-feriot, J - 1 . OimbeEt, P. Jockey, and i . A. 
(TraaslatoE) HoEvath, Lovelace Foundation for 
Hedical Education and BeseaEch, Imhalatioa 
Toxicology Beseacch I n s t i t u t e , Albuquerque, MO. 
197© 

Pulmonary Lavage, Tfeecapy of PulsoaaEy 
ContamlnatioBS. Lr-tE-71i 10 p . i Poumoa e t l e 
Cour, 26, 1029-1038. 

I a vivo lung wash-oat with s a l i n e s o l u t i o a s 
was t e s t e d ia baboon monkeys of 3 t o 4 kg 
body weight previoiisly dusted with plutoniua 
ox ide . The dust was aamiais tered by 
i n h a l a t i o a for one hour and a half in aa 
atmosphere loaded @ith p a r t i c l e s of plutonlum 
oxide (average d i a . 0.5 u ) . Animals were 
submitted t o 1, 3 OE 5 ^ E i e s of wash-out of 
t h e ImfeElor lobe; each wash-out sess ion 
Inc lad ing 5 o r 10 cepeated i r r i g a t l o a s . From 
t h e obtained r e s u l t s i t was concludedi a) 
t h a t i t I s not necessary t o perform more than 
6 l E r i g a t i o a s l a t h e course of a wash-out 
s e s s ion i b) t h a t the maxiaal efficiemcy i s 
obtained when the wash-out t akes place i a t h e 
f i r s t days consecutive to the dus t 
coatamiaat ions c) t h a t a wash-out sess ion 
e l i m i n a t e s i a the washed out t e rE l to ry 10X of 
t h e p a E t i c l e s , while ouaeEous s e s s i o a s Eeduce 
from 45 to 55« the pBlmoaary load of the 
teEEitoEj submitted t o t reatment- lepeated 
t reatment i s the re fore cecommeaded. 
(Auth) (FiH) 

<56> 
Lemberg, ? ,K. , Hot givem. 1964 

Bone Tutors in Dogs Given PlutOBiUB 239-
*BC-tE-7590} Par t of Hoskalev, f u , I - (Ed. ) , 
O i s t r i b s t i o a Bio log ica l E f f ec t s , and AceeleEated 
ExcEetion of l a d i o a c t i v e I so topes , (p- 257-265), 
405 p . 

The r e s u l t s a r e given of a pathoanatomical 
examination of the skele ton of 10 dogs tha t 
died o r were sacc i f iced i n agonal coadl t ioi i 
a t d i f f e ren t t imes afteE four (oace a month) 
Imtraveaous l a j e c t i o u s of plutoaium mitEate 
(pH 2 , 0.05 uCi /kf) to a cumulative dosage of 
0-2 uCi/kg. i a l i g a a n t s k e l e t a l tumors were 
demostratea in S out of 8 dogs t h a t survived 
over 2 years a f t e r If aaministrat iom of 
p lu toniua n i t r a t e i a a cumulative dosage of 
0 .2 UCl/kg, I s dogs given the above dosage, 
t h e l a t ency period of osteosarcoma 
development cons t i t u t ed a mean of 1421 days, 
or 32.5% of Bean l i f e expectancy. Pour of 
t he seven osteosarcomas developed in th® 
ep i -«e t aphys ica l regioa of loag bones (femur, 
humsEug and t i b i a ) , two developed In the 
v e r t e b r a e , and oi» im the scapula . 
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BIOLOGICAL ASPECTS 
AHIHALS 

<56> COHT-
Histologically, six osteosaEComas were of the 
osteoplastic type and one was of the 
osteolytic type. (BAF) 

<57> 
Lindeabaum, A., H. H- Boseathal, D.l, Baxter, 
J.E, Parks, G. S. Kalesperis, E.S. Moretti, and 
J.J. Bussell, Argoaae Hatloaal Laboratory, 
Argoane, II. 1973, December 

Metabolic and TheEapeutic Studies of Plutonium 
ana Aaericium. A»I,-8070| PaEt of Divisioa of 
Biological and Hedical lesearch Annual Seport, 
1973, (p. 137-143), 242 p-

An experimental to test Eemoval of polymeric 
plutoniua from dog liveE was perforned. 
Fifteen adult female dogs weEe given a single 
Intravenous injection of a highly polymeric 
Pu (0.28 ucl/kg) ana treated with 
aiethylsnetriasinepentaacetic add (DTPI), 
glfflcaa, or both, with termiaation of the 
experiment at 90 days. Ca DtPA (ca- 100 
eg/kg) sas given twice weekly from 6 days 
onward, aad 15 mg/kg of glucan sas given at 
6, 34 and 62 days. At 90 days after Pu 
admiBlstration, the liver retained 86X of the 
iajected dose without treatment, 78* aftec 
continuiag DTPA therapy, 82% after glucaa 
alone and 7 If after comtinea thesapy. The 
small reduction in the liver bUEdea of 
plutoaium produced by SIPA was taken as 
evidence that most of the liver plutoaium was 
intracellHlar. Plutonium removal by BTPI and 
glucan appeared additive. She 90 day urinasy 
excretion of plutoniui was unchanged by 
glucan (4.0% of the injected dose compared to 
3.5* in controls), increased to 13.4% by 0IPA 
and further increased to 21.1^ by DTPA plus 
glucan. Fecal excretion of plutoaium was low 
and essentially uachanged by therapy. 
Stuaies of the use of DTPA encapsulated la 
lipid spherules, liposomes, for removal of 
polyneric plutosium in mice showed that more 
plutonim is removed from the liver by 
liposomal DTPA than by agueous DTPA, 
Twenty-five to 50 mg/kg doses ef 
liposome-eacapsulated STPl were effective ia 
removal of hepatic plutonlum- The same 
amount of hepatic plBtoniaii was Eemoved by 
the same dose of liposomal DTPA, Independent 
of the conceatration of encapsulated DTPA 
{6%, 12,5%, or 25%). Multiple injections of 
liposoaal DTPA (100 »g/kg, given at 3, 10, 17 
and 24 days after platosius) reaoved 45% of 
the hepatic plutoaium not removed by the same 
regiaen of aqueous DTPA, Quantitative 
autoradiography of dog livers obtained 90 
days after Injectioa of moaomeric Pu 239 
citrate indicates there is little or no 
translocation of aoaomeric plutoaiUB within 
the dog liver up to 3 Bonths. A 
aon-light-seasitive film (Eastman Kodak Co. 
LB115) was used for autoEaiiogEams of 
skeletally deposited radionucliaes in mice 
injected with either •oaometic or polymeric 
platonlus. Bats injected intravenously with 
highly polymeric, "mia-Easge" polymeric, and 
Bononeric plutoniUB preparations, and dogs 
injected with a highly polymeric preparation, 
were used to compare partltioaiag of 
plutonlum between plasma aad cells, with 
highly polymeric Pu rapid blood removal 
occurred, leaving in both species only a 
small amount of residual Pu in the cells or 
plasaa. Blood fractioa work with cats showed 
that 2 hours after IntEavenous injection of 
either lonomeElc or •mid-range" polymeric 
plutoniua, the total plasaa Py/total cell Pu 
rati© was about 10- By 24 hours the ratio 
dropped to 6. (LE) 

<58> 
Lisco, H., Argonne Hational laboratocy, Divisioa 
of Biological and Hedical Besearch, Lemont, IL. 
1959 

AutoradlogEaphic aad Histopathologic Studies in 
Saaiatlon Carciaogeaesis of the Lung. 
lafeoratOEy Investigation, 8, 162-170, 

Female rats of the Sprague-Oawley strain, 
weighing 200 g sere exposed to several dose 
levels of a smoke of Pu02 through glass 
cannulae which had beea inserted into the 
trachea. The mean axameter of the paEticles 
ia the smoke was 0.2 u and the initial dose 
levels in the luags for three groups of 
animals were 3 ug, 3-4 ug and 13-14 eg. The 
lungs retained approximately 50S of the 
intlally deposited Pu 30 days after 
exposures. Thereafter, eliaiaation from the 
lungs proceeded at a sloweE rate, ceaching a 
level of about 6% of the initial dose one 
year after exposure. Autoradiography was 
used ia tEaciag the movement and behavior of 
Plutonium ia the lungs of the cats. The use 
of this method made it possible to correlate 
the location of the charasteristio pathologic 
changes in the luags with the sites of 
deposition of this •aterlal. The 
pathogenesis of the malignant tunoEs which 
occurred in many of the anisals could be 
related to the severe focal tissue damage 
which was produced in the lungs by exposure 
to plutoniua oxide. (Auth) (FHH) 

<59> 
Lloyd, B-D-, c . « . Bays, G.H, Taylor , D.fi-
Atherton, and L-1- Shabes ta r i , OnivsEsity of 
Otah, College of Bedicine, l ad lob io logy 
Div i s ioa , Departmeat of Anatomy, Sa l t take C i ty , 
OT. 1967, Harch 31 

Aaericium Se tabo l i sa i s Beagles. C00-119-236| 
Part of DougheEty, T .F- , Besearch l a 
Badiobiology, Annual EepoEt of Work i n Progress 
i a t h e I n t e r a a l lE rad ia t ion PEogram, (p . 
197-206) , 268 p-

FouEteea adult beagles were injected with 
0.02 to 35.9 UCi A® 241. Th® Am 241 activity 
la their skeletons aad in their livers was 
evaluated serially using a combination of 
total-body and partial-body countiag via the 
60 kef gama-Eay. By one day post-injection, 
about 40% and 50% of the injected Am 241 was 
deposited in the skeleton and llveE, 
respectively. This pattern of retention 
persisted to buraea times of more than 6 
months. Excreta collections fEcm four 
animals duEing the first thEee weeks after 
Injection showed that 7/8 of the excretion 
was urimary. SeaEly 3/4 of the total Am 241 
excreted during this period appeared is the 
first day's collectioa. (Auth) 

<60> 
Lloya, B.D,, C,«. Bays, @.H. Taylor, and D.B. 
AtheEton, Oalversity of Otah, College of 
Medicine, Badiobiology Bivisiom, Department of 
Anatomy, Salt Lake City, OT. 1970, March 

Americium 241 Eetentioa In Beagles, 
COO-119-2411 Part of Lloyd, B,D. (Ed.), 
Eetention and Dosimetry of Some Injected 
Radionuclides in Beagles, (p. 123-143), 162 p. 

Forty-eight adult beagles were injected with 
0.00179 to 4.49 UCi Am 241/kg body mass-
Betained activity ia the living animals was 
evaluated via the 60 kef gam^a-Eay using a 
combinatloa of total-body and particle-body 
counting to detersine the proportion ia the 
liver ana la non-liver tissue. Soon after 
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<60> COST-
injection, about 58% and 40%, repectively, 
of the aaiinisterea Ai 241 was deposited in 
the liver and non-liver tissue (mainly 
skeleton) . In the animals injected with 
0-00179 to 0,305 mCi/kg the liver aai 
non-liver burdens decreased slowly each with 
a biological half-time of about 10 years 
during the flEst 850 days. Two dogs iajected 
with about 2.80 aCl/kg exhibited a shaEp 
deccease la llveE Eetentioa beginning about 
100 days after injection accompanied by aa 
IncEeass in son-liver Am 241. Both showed 
extEeme aegeaerative liveE chaages at death 
401 and 448 days after injection. Siallar 
but moEe slowly progEessiag effects were 
obseEved in the reteatioa of Am 241 by two 
animals injected with about 0.904 uCi/kg- At 
even longer times aftec imjectioii, 
coEEesponding effects were noted la the lower 
level dogs. Excreta collections from fouc 
dogs during the first three weeks after 
injection showed that 7/8 of the excretion 
sas UEiaary aad that neaEly 3/4 of the total 
Am 241 escEeted duciag this period appeared 
ia the fiEst day's collectioa. Evaluation of 
the activity of indiviaual bones, organs, aad 
tissues of six anlMals autopsied 1 to 448 
days after iajectiom showed that although Am 
241 was distributea ia lany soft tissues, the 
liveE ana skeleton sere the pElieipal 
deposition sltesi however, americium 
coaceatEatlon ia the thyroid gland was higher 
thao in the skeletoa and was higher than in 
any othec soft tissue except the liver. 
lutoEadiography showea that Am 241 was 
deposited close to the location of the 
functloniag thyroid cells. The kidney also 
had a relatively high concentEatlon of 
activity, selectively deposited ia the 
glomeEuli. (lath) 

<61> 
LHtz, H-, 0- Molibe, 6 . Petany, J .C. Bannaud, 
aad A.&. ( I raas la toE) ao raa th , Lovelace 
Foundation fOE Hedical Fducatioa aad Besearch, 
Inha la t ion Toxicology Besearch I n s t i t u t e , 
Albuquerque, HB, 1970, April-Haj 

Coatrlbutiom t o the Study of Pulmonary Eetent ion 
aad Disposal of Plutonium Oxide-
D l t r a s t r u c t u r a l Stuay of Alveolar Hacrophages. 
lF - t r -46s 17 p . j Archives des Haladies 
PEofess ioaael les de Medicine du Travai l e t de 
SecUEite S o c i a l e , 31 (4 -5 ) , 185-196. 

Babbits welghiag approximately 2-200 gm were 
allowea t o inha le p a r t i c l e s of Pn oxide t o 
study the e f f e c t s of these paE t i c l e s oa 
a lveo la r macrophages which engulf them, Ihe 
animals were exposed foE 1 hour and 30 
Biautes and i t was d e t e r i i a e d that 
appEOximately 4 00 pCl weE® Eetaiaed by the 
lungs . PulBoaary macrophages were removed by 
per fusa l of Hanks' so lu t ion thEoagh 
i n t r a t r a c h e a l channels and c o l l e c t i o n by 
a a t o r a l r e f l u x . The l i q u i a obtained from the 
r a b b i t s was ceatEifgned foE 5 minutes a t 600 
g, Hacrophages were separated from the 
c e l l u l a r p r e c i p i t a t e by al lowlag them t o 
adhere t o Le igh ton ' s tube a t 37 degrees C. 
The c e l l s were s tud ied by means of the 
electEoa microscope. Horphologlcal 
c h a r a c t e r i s t i c s of macrophages of both normal 
r a b b i t s and r a b b i t s e x p o ^ d t o aerosols of Pu 
239 oxide were aescElbed, From 5 t o 15% of 
the pulaoaary macrophages had ptagocytized 
p a r t i c l e s of Fu, On the periphrey of the 
paEt ic les t h e cytoplasm formed an amoEphous 
ha lo . Ce l l s obtaiaed 2 to 4 days 
post-exposure showed an important 
vacuo l i za t i on , and a highly developed network 
of f i l a a e a t s , i n d i c a t i n g c e l l a l a c s u f f e r i n g . 
(JTE) 

iuaerous e l ec t ron aicrogEaphs of aacrophages a re 
inc ludea . 

<62> 
Lyubchamskii, E . I . - 1964 

Behavior of a CitEate Complex of Plutonium 239 
i a t h e Bat Organism Following l a h a l a t i o a 
Thereof. ABC-tE-7590| Par t of Hoskalev, l u . 1 -
(Bd. ) , Ois tE iba t ion , Bio logica l Effects and 
Accelerated Excretion of Radioactive I s o t o p e s , 
(p. 34-41) , 405 p-

ExpeEimeats were conductea on WistaE r a t s of 
both sexes , welghiag 140-160 gra«s , t h a t 
inha lea ae roso l s of a platoniuB c i t E a t e 
complex, ph 6 .5 , for 20 minutes. The 
a c t i v i t y of the so lu t ion ranged from 15 to 
300 HCi/ml, The r a t s were s a c r i f i c e d 
i M e d i a t e l y a f t e r i nha l a t i on aad a t 6 h r s . , 
1, 8 , 16, 32, 64, 128 and 256 days l a t e r . 
Plutonium l e v e l s were estimated in the l u a g s , 
l i v e r and f e i u r i i n soae animals a l so l a 
blood, g a s t r o i a t e s t i a a l t r a c t , head and 
muscles. The r a a i o a c t l v i t y was deteEmimed by 
s c l a t i l l a t i e a a f t e r ash ing . iBmediately 
a f t e r i nha l a t i oa the g a s t E o l n t e s t i n a l t r a c t , 
heaa , langs and other i a t e r a a l orgaas showed 
50 , 18.7 , 28-8 and 2-6%, r e s p e c t i v e l y , of t he 
r a d i o a c t i v i t y found i a the r a t osgaaism. The 
Pu l e v e l i a the g a s t r o i n t e s t i n a l t r a c t showed 
a 100-foia decl ine ia 8 days and 1,000-foia 
dec l i ne in 32 days. ClesEamce of Pa from the 
lungs occurred i a 4 s t a g e s ! about 9^ was 
e l iminated wlthim a few i l n u t e s , about 
S6«-bl©logical h a l f - l i f e 19 hours , 65% wi th ia 
24 hours (b io log ica l h a l f - l i f e 7.4 days) aad 
3SX with a h a l f - l i f e of 137 days- The 
resorp t ion l e v e l c o a s t i t u t e d 35-40% of the 
i n i t i a l l e v e l in the lumgs a f t e r 64 days-
Deposition in bones did aot exceed 25% and i a 
the l i v e r i t did not exceed 6X of t he i n i t i a l 
l e v e l i n t he lungs- E l i a i a a t i o n from the 
l lveE occurred with a b i o l o g i c a l h a l f - l i f e of 
119 days , s t a r t i n g oa the 32na day. Host of 
t h e resoEbed Pu was deposited im the 
ske l e ton , s t a r t i n g om the 1st day. Ihe Pu 
concent ra t ion was higher l a the lungs a t a l l 
examination t imes than i t was in the 
s k e l e t o a . (BAF) 

Data on Pu 239 l e v e l s a t d i f f e ren t t i s s u e s a f t e r 
I n h a l a t i o n , Pu 239 l e v e l s in r a t organs and 
t i s s u e s , p a t t e r n s of accumulation aad exc re t ion , 
ana c learance from the luags are givea l a 
t a b u l a r form. 

<63> 
Lyubchamskii, E .E . , Hot given. 1964 

Behavior of Plutonium 239 ia the Bat Organism 
Followlag Single aad Bepeatea latrapeEltoaeai 
Aamialstration. ABC-tE-7S90j Part of ioskalev, 
fu.I. (Ed.), DistElbution, Biological Effects, 
aad Accelerated Ezcretioo of Sadioactive 
Isotopes, (p. 124-130), 405 p. 

A solution of Pu citrate, with a pH of 6.5, 
•as administeEea in a single latEaperitoneal 
dose of 0,56 uCi/rat to male listar rats 3 
and 18 months of age. The animals were 
divided into 2 groups- Group 1 was sacrificed 
after 5, 10, 20, 40, 80, 160 and 320 days. 
Group 2 at the same time intervals, but 5 
aays prior to sacEifice they ware givea the 
sa^e dosage of Pu citrate. Separate 
estimation was made in urine and feces of 
rats between the 1st and Sth day, 15th aad 
20th, 35th, 40th, 75th aad 80th, 155th and 
160th and between the 315th aad 320th days. 
Five days after single iatraperitoneal 
administration of Pu to tats, the liver 
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<63> CO»I. 
Showed 13%, the fenur 3 . I2S , the scapula 
0.81«« a®a tke ausc les 2.11S of the gi¥eii 
dose . FOE 858 €f the isotope„ the b i o l o g i c a l 
h a l f - l i f e was 7 days ana for 1SX—125 flafSj 
for e l i a ina t ioM froB the l i r e r s u i t h regaEd 
t o the sp l een , 35X was cxctetefl with a 
h a l f - l i f e of 31 aafs and 65»—60S da f s . The 
b i o l o g i c a l h a l f - l i f e of Pa e l i i i m a t i o n froB 
the femiE wa.s 810 dayss from the seapala 700 
days aad foi: imscles 108 days . The age of 
the c a t s a f fec ted t he aafBitsde of d^gosi t ion 
and excre t loB of Pus 5 dafs a f t e r Pa 
a d a l m i s t r a t i o E , the re vas 25 and 20% l e a s 
Eetemtios im the fe»ac aad scafti la of oM 
t a t s 118 nomths) than i s yotmg ones 13 
Boaths) I t he eagiiitude of excretiom ¥as 100X 
g r e a t e r im old r a t s - Ihea giwcu the 2md 
t i i e ^ the behavior of Pa diffeEed £EOB i t s 
bebawioE fo l l oa ing s i a g l e ada in i s tEa t ion i a 
gEadual decrease i a Pu deposi t ioa i n t he 
feaur aad acapnia and aa iacceased ^xcEetiom 
i® feces was noted. The p a t t e t a of Pm 
depos i t ion i a the l i ¥ e r amd a n s d e s 
f luc t t t a t ed . CBIFJ 

fabiilaE data a r e given oa Pu 239 l e v e l s i a Eat 
OEgaas and t i s s u e s a t d i f f e r e a t t l i e s f o l l o s i a g 
s ing le i n t r a p e r i t o i i e a l ada iEis tEat lons aad on 
d e p o s i t i o a , e^cEet isa aad a i s t r i b o t l o a of 
r eada i i i i s t e rea Pu 239. 

<6il> 
I fobcbansk i i , E . a . , 1965, Jaauat f 

She Use of PeatacyniiiB fo r the Be»owal of 
Platoaium 239 froB the OEfaEs of l a t s im 
I n h a l a t i o n Affect ion. Bedlcal Sadiology^ 10CU, 
«5-«9. (BiissiaB, English MjstEaetl 

Im expeEiaeats CB a l b i a o r a t s i t was showa 
t h a t whea a s i a g l e p rophylac t ic imhalat ioa of 
peatasyiiiiiB JI .S agl ®as peEfotied 3S l i a m t e s 
befoEe Pa a d i i i i g t r a t l o i , the Pa s o a t e n t of 
the l u a g s , ske le toSj aad l iwes was 12.1^ 5 . 5 , 
aad 6.5 t i a e s lower Eespectiwelf thaa i s the 
c o n t r o l s , ihea the pen tacya im i a h a l a t l o a 
occuEEed a t 5 Biantes^ 1 hoUE, amd 4 hones 
a f t e r Pa i n h a l a t i o n , the coa t ea t of Ps i a the 
sane orgaas «as l» .5-6.0 , 1.9-2-8, 3 .8-5 .5 
t imes lower, r e s p e c t i w e l j . f e n t a c i a i a s 
i n h a l a t i o n a t 2« hoars a f t e r Po inha l a t i on 
resmlted i® organ c o a t e n t s 1. 5-2.3 t lBes 
loae r thaa t h e aontEeated a n i a a l s . The <ise 
of i a s i g a i f l e a s t g n a s t i t l e s of peatacyaiUB 
| 1 . 8 aad 3 .6 Bf| 90 days a f t e r Ptt i n h a l a t i o n 
proted to be i n e f £ e c t l » e . la t taweooss 
a d B i a i s t r a t i o n of 2.5 ag of peatacyaine 30 
Bxaates before Pu i a h a l a t i o n e i e r t e d ao 
iEflaence on the i s o t o p e con tea t i a the lungs 
and ske le ton of t r e a t e d a m i i a l s . (Auth) (JTE) 

<65> 
i a s s e , t . , B. Sedaghats D. l o l i b e ^ J . l a c t i n , 
aad J . tafttoa, Coaa i s sac ia t a I 'Ene rg i e 
i t oB igse , Centre d 'Etuaes de Brdyeres - le -Cha te l , 
HoatEouge, Praace . 1973 

i o n e o s t a s i s of the a lveo lae Sacrophage 
Bopiilatioa. COIF-730S70i CE»-COii'-2368| Par t of 
Ecoceediogs of the Congress oa a i»e» la r 
Bacrophages held i s l i l l e , Fraace,, May 28-29, 
1973, |7 p . l . IFEeachl 

The coBEtiag of the I n t r a a l F e o l a r aacrophages 
in the r a t using i s o t o p i c aethods e s t a b l i s h e s 
the f ac t t h a t t l ie popnlat ioE va r i e s with the 
breed and t h e sex of the aniiial and i t s 
h e a l t h . The populatioB va r i e s as a fuac t lon 
of these p a t a a e t e r s p ropo r t i ooa l l f to t he 
noBber of c e l l s diwidiog in the a l » e o l u s . 
Only pa tho log ica l cond i t i oa s of a l v e o l a r 
i r r i t a t i O B froa s i l i c a and Pu a«<JSOls, which 

i a c r e a s e the popu la t ioas , hawe ¥acied the 
percemtage of c e l l s i a s y a t h e s i s phase. 
| tE -aa th l 

<6S> 
Haaderly, J . L . , J . I . Her t i aaey , 0-G. l a a b e , a.G. 
Ciiddihf, B.O. Slaasom, aad J . J . H i g l i o , torelac© 
Foaadation for i e d i c a l Education ami Beseacch, 
I aha la t ion Toxicology Besearch l a s t i t u t e , 
IlbugaergHe, Ha. 197it, DeceabeE 

Imhalat ioa Esposmre of Poales t o AeEosols of 
I t t e rb iEB 169 labeled Plmtoaism 238 Dioxide. 
t F - « 9 | PaEt of BoeckeE, B.B- aad SappEeekt, P-C-
(Eds . ) , Aaaaal Eepoct o£ t h e Inha l a t i on 
ToEicolsgy Research l a s t i t a t e , October 1^ 1973 
through Septeaber 3@, 197%, | p . M-1I7J, 38« p-

Techaigmes amd apparatus were developed for 
t he exposure, a a l a t e n a a c e , and p r o f i l e 
scaaniag of Shetlaad-tyi@ poa les . T8o poaies 
seEe exposed t o moaodisperse ae roso l s of l b 
169 labe led Pa 238 Pa02. Oae posy ®as 
• a i a t a i a e d for 36 days a f t e r exposure , but 
had am abnormal Imag which aade projectioms 
aboat ea r ly d i s t c i b a t i o a aad tEans locat loa of 
PO 23S d i f f i cml t - B»e a b i l i t y t o a sh ie re 
s u b s t a n t i a l l a a f bsEdsas of i sha led 
p a r t i c u l a t e s aad t o pecfora BeaDlagfal l i a e a r 
p r o f i l e scaas i a t h e poay was deaomstrated. 
j m t h ) 

<67> 
Hayss C.W.B naiWBEsity of Otah, Collage of 
Sediclme, ladiobiology Biir is ioa, Bepact ieat of 
l aa toay . Sal t l a t e Ci ty , n . 1960^ Hareh 31 

Determiaatioa of {.ocalized Dose I I team 
M p h a - E s l t t e r s BsEied i a l i neEa l i s ed Bone. 
COO-2201 Part of Dougherty, I . F . ^ Besearch i a 
Radiobiology, An ^amiial Beport of fork l a 
Progress oa t he chEoaic Toxic i ty ProgEai, {p. 
2OO-207J , 225 p . 

Ihe chief i a i t i a l depos i t ioa of Pa 239 i s on 
miaeral ized boiie s u r f a c e s . Ihe egaa t ioa for 
t h e dose r a t e r e s a l t i n g fEom t h i s type of 
depos i t i oa has teen p rev ioas ly deriwed. 
HOBBTer, as t l a e p rog res ses , t h i s i a i t i a l 
su r face depos i t ioa may becooe bar ied nader 
len l a y e r s of • i a e r a l i z e d boae or re io^ed aad 
redepos i ted d i f fuse ly l a aewly foEiiag boae. 
UlteratiOBs i a the depos i t ioa patteEm chaage 
the l o c a l i z e d dose Eate. I a the a r t i c l e the 
egaat ioEs fo r t h e dose r a t e i a s o f t t i s s u e 
a r e deriwed for 3 cases of s p e c i a l i n t e r e s t . 
These are i a | dose r a t e from a aaifoEmly 
r a d i o a c t i v e p laae b@Eied a c e r t a i a d i s t aace 
l a l imera l i zed boae, b) dose r a t e froia a 
a a i f o r a l y radioact i i re ¥olase e i t e a d i a g from 
one d i s t a a c e t o aaothec l a borne aad c} dose 
r a t e froa a t h i c k aaiformly r a d i o a c t i v e 
¥OlUEe of Binera l ized boae. I coBparison i s 
Bade of sur face depos i t i oa ^ecsas ¥olaae 
depos i t ioa aad i t i s c a l c u l a t e d t h a t a i 
eados tea l s s r f a c e depos i t ioa of Pa 239 would 
d e l i v e r 6-7 t imes more dose i n t o t he sof t 
t i s s u e liaimg the boae thaa would be the case 
i f t h e PS were an i for^ ly deposi ted throughout 
t he wolme of the t r a b e o s l a e . CPiBI 

<68> 
Hete¥iec , H., G. ea tean , B. i a s s e , aad 0. 
l o l l b e , Coamissariat a I 'Emergie Moaigne , 
Ceatre a 'E tudes , Bepartaemt de P r o t e c t i s B , 
Sectioa de Pathologic e t de Toxicologie 
B s p e r i i e n t a l e s , Br i i f e r e s - l e - cha t e l , Praace, 
19711, Ju ly 

i Dewice for the c o a t a a i a a t l o a of Laboratory 
i a i a a l s by Inhalat iom of Radioaetiwe ae roso l s . 
CER-I-17221 1« p . (Fremch, Baalish I b s t r a e t | 
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<68> COM. 
* system has bee® developed f c r t he 
comtaaiaatioM of r a t s , r a b b i t s , dogs aad 
•OBkeys by i a h a l a t i o a of Pa 239 oxide 
aecoso l s . The contamiaat ioa emclosure i s 
f i t t e d with aa a i r c i c c i l a t i o a sys tea , the 
ae roso l geneEatsr prodsces s taadard ised dry 
a e r o s o l s ami t h e ae roso l coacea t r a t ioa caa be 
r e g u l a t e d . The success ive safety devices aad 
the p a r t i e u l a r r e s t r a l a i a g of the a s i a a l s 
regui red by the ae roso l t o n i c i t y a r e a l so 
desc r ibed . | t a t i ) 

<69> 
l e r t i a n e y , J . i . , C.H. Hobbs, B.O. fcClellam, 
J . J . H ig l io , aad D.O. S laasoa , Lovelace 
FoMadatiom for Hedlcal Edmcatlom aad Besearch, 
I aha la t ion Toxicology Besearch I n s t i t a t e , 
IlbegmeEgie, I « . 1974, Deeeiber 

t o x i c i t y of Inhaled Polydlsperse or aoaodisperse 
»erosols of PlutoniEB 238 Pu 02 i a Syriaa 
iamsters . I.F-19} Part of Boecker^ B.B. aad 
Buppreeht, F.C. CBds.), i a aaa l Beport of t he 
I a h a l a t i o a Toxicology Research I n s t i t u t e , 
October 1, 1973 through Sep te r te r 30, 197«, (p . 
HI5-M9), 384 p. 

Syr iaa haBsters have teem exposed via 
i n h a l a t i o n t o polydlsperse a e r o s o l s , or oae 
of t h r e e s i ^ e s of aoaodisperse a e r o ^ l s of Pu 
238 P1102 to achieve 7 l e v e l s of i n i t i a l l aag 
burden im t h e pslydispeEse study aad H l e v e l s 
a t each of t he t h r e e lomodispecs s t u d i e s , 
imlmals were exposed as jouag adu l t s a t 84 
days of age. Groups of an lna l s a r e being 
• a i n t a i a e d for s e r i a l s e c r i f i e e t o determiae 
the r a d i a t i o B dose p a t t e r a aad for l i f espaa 
observat ioa t o deteralme dose response 
r e l a t i s E s h i p s . the da ta shot s l i g h t 
t r a n s l o c a t i o a of Pu 238 froa the lung t o 
l i v e r aad ske le ton t o 256 days pos t -exposare , 
c o a f i r a i a g t he r e l a t i v e l y inso lub le aa ture of 
Pu 238 Pao2 p a r t i c l e s . S iga i f i can t excess 
• o r t a l i t y has beea observed in aaiBals 
exposed a t t he ilgheE l e v e l s |100-720 nCi 
achieved i a i t i a l Imiig burden) lo t h e 
polydlsperse s tudy. The najor pa thologica l 
fimdlag i a aalmals t h a t have been e iaa iaed 
has been Eadiatiom p n e u i o a i t i s and pulmonaEy 
f i b r o s i s . l o maligaaat l e s i o n s have beea 
observed t o d a t e , o b s e r v a t i o i s a r e 
coatimuiag on a l l su rv ivo r s , p a t h ) 

fhotOBiCEographs of Pu p a r t i c l e s i a luag t i s s u e 
are givea showiag differemces between the 
Bonodisperse and po lyd lsperse p a r t i c l e s . 

ECi l a 2*1 for th ree s i z e s of aoaodisperse 
ae roso l s CO.75, 1-5 and 3-0 ua M ) . Aainals 
a r e beiag aa in ta iaed both for s e r i a l 
s a c r i f i c e t o determine the r a d i a t i o n dose 
p a t t e r a aad for l i fespan obsecvatiom to 
d e t e r a i a e dose respoase r e l a t i o n s h i p s . To 
da te oaly a n i a a l s with the highest two 
i n i t i a l lung burden l e v e l s have showa am 
excess mor ta l i ty compared with the soa tcol 
groups. The aajoE pa tho log ica l f indings t o 
da t e i a a a i a a l s t h a t have died has beea 
r a d i a t i o a pneuaoni t i s aad palaonary f i b r o s i s . 
Observations are coBtinuing on a l l surviving 
a a i u l s . (&iith) 

PhotoBicrographs of Im 2<H p a r t i c l e s i a luag 
t i s s u e a re givea showiag d i f ferences between the 
monodisperse aad polydisperse p a r t i c l e s . 

<71> 
Heshinmey, J.I., aad C.H. Hobbs, Lovelace 
Foundation for Hedical Education and leseateh. 
Inhalation Toxicology lesearch lastitute, 
llbuguerque, IB. 1972, Sovember 

EEposuEe of Syrian Hanstecs to chroBiui 51 
Labeled ierosols of Plutoaiun 239 Dio«ide„ 
tF-«l5| Part of BcClellan, 1.0. and lapprecht, 
F.C. IBds.l, Annual Beport of the Fission 
Product Iahalatioa Prograa, October 1, 1971 
through Septeaber 30, 1972, |p. 50-541, 355 p. 

Syrian haasters sere exposed to a Cr 51 
labeled Pu 239 PaPuOJ aerosol to determine 
the effectiveaess of the g®B»a ®«ittiag tag 
as an aid ia the deteraination of luag burden 
of PH 239 Pa02 during and soon after 
expecineatal esposures. lerosol saapling 
during this exposure indicated a binodal 
particle size distributioa with about 25X of 
the Cr 51 activity associated nith particles 
less than 0.5 urn »aiD aad of uakaosa density. 
The remaiaing Cr 51 aad all Pu 239 activity 
was associated with particles of 2.0 um M A O 
and density of 10.3 g»/c^3. Ihole-body 
retention, iaitial tissue depositioa, and 
lung Eetentioa of the labeled aeEosoi ¥as 
coBSistent with the bimodal particle size 
distEibutiOB. Ia vitro solubility studies on 
the Eeclaiaed aerosol particles used in the 
exposure confirBcd the aerosol 
characteEi2atioa aad animal data regarding 
the aature of the aerosol. Results of the 
study indicated that a modification of the 
techniques and aethods was neeessaEy to 
insure oonplete iacocporation of Cr 51 iato 
the Pu 239 02 aerosol particles. CAnthJ 

<70> 
ieKhlmney, J.A.^ C.H. Hobbs, D.o. Slauson, and 
i.i. Boyd, Lovelace Poundatioa for Hedical 
Bducation and Besearch, lahalatien Toxicology 
lesearch Institute, ilbuguergue^ iH. 1974, 

Toiieity of Inhaled Polydlsperse en Honodisparse 
Aerosols of Aaericiam 241 IB 0 2 in Syrian 
HaBsters. LF-49| Part of Boecker, B.B. and 
Buppreckt, F.C. lEds.), Anaual Report of the 
Inhalation Toxicology lesearch Institute, 
October 1, 1973 through Septeaber 30, 1974, {p. 
156-159), 304 p, 

Syrian haisters have beea exposed via 
iahalatioa to polydlsperse or aoBoaispeEse 
aerosols of la 211 A B 0 2 to better define the 
resulting dose response relationships. The 
data ceported are preliiiaary ibecaEse the 
study has been in progress less thaa 1 year, 
iaiaals sere exposed to achieve graded 
initial lung burdens of 2«0, 60, 15, 3.8, 
0,9 5, 0.24 and 0.029 aCi A« 241 for the 
polydispsrse aerosol and 240, 80, 15, amd 3.8 

<72> 
Hewbiaaey, J.A., B.t. Huggenburg, J.J. aiglio, 
and E.O. icClellan, lovelaee Fouadatisn for 
Hedical Education aad Besearch, Inhalation 
Toxicology lesearch Institute, Ilbufuergme, IB. 
1974, December 

tuag Eetentioa aad Tissue Distribution of 
Inhaled Plutoaium 239 lerosols PEoduced at 
Differeat TeBperatures. LF-«9| Part of Boecker, 
B.B. and Eupprecht, F.C. (Eds.), Inasal Beport 
of the Iahalatioa Toiicology Research Institute, 
October 1, 1973 through Septenber 30, 1974, (p. 
40-42), 384 p. 

Lung retention aad tissue distributioa of 
inhaled Pu 239 aerosols produced at 
te»peratUEes of 325, 600, 900 and 1150 
degrees C were studied ia beagle dogs for 56 
days duration, ierssol characterization 
shosed no diffeEences in activity mediaa 
aerodyaaBic diameter, geonetric staadard 
deviation or la estiaated density a»ong the 
various treatieat teaperatmres. Lung 
retention and tissue distribution were 
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<72> CO NT. 
determined In 3 anlBals at each aerc^ol 
production teapetatare aad fouad to be 
influenced by production temperature. It the 
lower two teaperatures, signlflcaat 
translocation of Pa 239 to liver and skeleton 
occUEEed ubereas at the higher temperatures, 
only very saall gaaatities of Pu 239 »ere 
found ia extrapulponary tissues. 
Translocatioa of Pu 239 froa luag to 
tracheobronchial lyaph nodes Msm aot affected 
by aerosol productioii teBpaEatures. (iuth) 

<73> 
Heaissea, D. J. , aad J.H. Sust, university of 
Chicago, Chicago, IL. 1971 

Tumor lacidence in C57 Black/6 iice Treated with 
Iritlated Thy«idiae. CO»r-710809s PaEt of 
loghissi, i.a. and CarteE, H.S. |Eds.) , 
Proceedings of a Synposiua on Tritium held in 
las fegas, Hevada, Sugust 30-SepteabeE 2, 1971. 
HessengeE Graphics, Publishers, las fegas, 
ievada, |p. 252-267), 807 p. 

k total of about 1,400 aewbora sale and 
feaale pathogea-free C57 Blaok/6 aice 
received either tEitiated thysidine 
sabcutaneoissly at one of the folloning dose 
levelss 0.3, 0.4, 0.6, 0.9, aad 1.5 aci/g 
body weight, or cold thysidine (controls). 
Due to canaibalisB aad other causes of early 
•ortality, 759 Bice »er@ observed through 
entire life span op to 1,200 days and nere 
routinely autopsied at death, ilcr«3scopic 
studies of selected tissues aere peEforsed oa 
all animals. The oveEall tuaor incidence for 
pooled control groups was fouad to exceed 
70%. age-specific imcidence rates appear to 
fit a liaear Goapertsian regEession up to 750 
days of age for all taaors, including thynic 
lyaphosarconas, lymphomas, leukemias, 
hepatomas, thyroid aad luag adenoaas, fibro 
and osteosarconas, adeaocaccinooas of the GI 
tract, etc. Ia groups of animals treated 
Bith tritiated thysidiae, age-s^cific 
iacidence rates for all tumors sere higher ia 
aost instances. It is concluded that 
tritiated thymidine injected pestiatallj 
sithia a dose range of 0.3 to 1.5 ucl/g 
significantly increases the overall tumor 
iacidence in C57 Black/6 aiee. Furthersore 
tritiated thy«idiae appears to iaitiate a 
triggering rathsE than an inducing process in 
tuBSE production. (Auth) (MF) 

<74> 
Hoskalev, la.I., Mot given. 1963 

actual Problems of the Distribution of 
ladiolsotopes aad the Kinetics of their 
Excretion. STI/POB/65} Part of Proceedings of a 
SyaposiSB on the Diagnosis and Trsataeat of 
Eadioactive Poisoning held im fienaa, lustria, 
October 15-18, 1962, (p. 287-306), 450 p. 
(Sussian, English Abstract) 

The character of the distribution of 
radioisotopes (Cs, Sb, Sr, Ca, Ba, Ea, Ce, 
la, P B , Sb, Te, Pu, I, 2 E , 8 U , ib, Po), 
depending on the say aad rhytha of their 
adainistration, the physiological state of 
the orgaaisa and physlco-cheiical factors 
were discussed. It Kas shown that 10 to 18% 
of sone radioisotopes JCs 137, Mb 95, Zr 95, 
¥ 9 1 , Bu 106, and Ce 144) retained in the 
lungs when adBinistered by iahalation. 
CesiUB and especially stroatiai are absorbed 
fro^ the lungs extreaely rapidly, while the 
absorption of ruthenium, ceriai and 
particularll plutoniui is slow. The type of 
distribution of radioactive isotopes did not 
depend on the species of the aniaal, as was 

sometiaes the case with the kinetics of their 
eliBinatioa. The rate of Ce 144 reaoval froa 
canine and feliae llveE was exceedingly low, 
unlike that in rats, mice, guinea pigs aad 
rabbits. Ihe aaouat of the deposited 
material aad the kiaetic^ of its eliainatioa 
in case of Sr 90 aad Pu 239 were detenined 
by the rhytha aad duration of the isotope 
intake, fxom the data presented it was 
observed that the results of experiaeats with 
a single injection did not always 
characterise the kinetics of the accumilatioa 
of the isotope in cases of its coatlmnous 
adiimistratioa. Chelate coapounds (BDTA, 
hesametaphosphate - HHP|, isotope aad 
non-isotope carriers, and the pi of the 
original solution changed the distribution of 
hydrolyzed elements (cerias, yttElua) and did 
sot affect the type of distEibutlon of 
elements that wese highly-soluble in water. 
When the pH of the original solution 
increased the aiouat of ceriua aad yttEiu» 
depositioa also iacreased im the organs 
containing each reticuloeadothelial eleaents 
(liver, spleen) and decreased ia the skeletoa 
and kidneys. The accelsEatioa of the Ce 144 
and I 91 excretloa caused by the chelate 
compounds (EDTt, HHP) was delayed with the 
increase of the pH of the original solution. 
lAuth) (JTE) 

<75> 
loskalev, lu-I. (Ed.), Hot givea- 1964 

Distribution, Biological Effects, and 
Accelerated Kxcretioa of Badioactive Isotopes. 
AEC-tE-7590; 405 p. 

lesults of coapreheasive esperiiiental 
research by a teaa of authors aEe set forth 
in the three sections of this book. The 
first section contalas data on the pattern of 
distribution of radionuclides in different 
species of animals (rats, rabbits, dogs and 
large livestock such as pigs, sheep and 
cattle) as related to rate and route of 
adsinstratlon. The studies laclade 
distinctive distributioa features of specific 
radioisotopes aduaistered by iahalatioa, 
kinetics of accumulatioa aad excretion 
following a siagle adainistratioa aad chronic 
intake of Pu 239, Cs 137 and Sr 90 and 
patteEas of transfer of S E 90 to offspring in 
dogs, sheep and cows. Section two contains 
informatioa oa the biological effects of 
various radioisotopes on different aai»al 
species. Studies include data on diffeEences 
of biological effects of Sr 90 as related to 
the rate of Intake, long-term biological 
effects of PU 239, Sr 90, Cs 137, P« 147 and 
Hb 95 given to dogs ia snail doses, 
descriptions of pathological lesions In 
acute, subacute and chroalc Eadlatlon 
exposure and changes ia the coaposltloa of 
peripheral blood at differeat time intervals 
after Eadiatloa exposure. The third sectioa 
contalas studies on the accelerated excEetioa 
of radioisotopes fr©« the orgaaisa as well as 
decreased absorptloa thereof fro« the 
gatsrointestiaal tract. The effects of 
chelating agents and the influence of some 
dietary cosponeats oa deposition and 
excretion of Eadlonuclides are discussed. A 
bibliography of three-huadred and thirty 
references Is given. Thirteen articles have 
been entered separately Into the data base. 
ilAF) 

<75> 
Soskalev, lu-I., l.i. Buldakov^ M.A. 
Koshurnikova, A.P. lifatov, and G.i. leshetov. 
Sot given. 1966 
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<76> COST. 
Combined Effect of Stroatina 90, Ceriua 144 and 
Plutoniu« 239 oa the Rat OEfaniss (Beport 1). 
AEC-tr-6944i PaEt of Hoskalev, lu.I., 
Distribution and Biological Effects of 
Badioactive Isotopes, |g. 441-452), 718 p. 

The ellunation of strontium, ceriua and 
platoniuB froa the critical organs of rats 
©beys an exponential law during the period 
from the 1Sth until the 918th day of 
observation, regardless of whether the 
isotopes were adainistered singly or la a 
combination. Oa coablaed adainlstratioa of a 
pair of isotopes with the saie or different 
nature of distributioa ia the orgaaisB, uost 
of the resultiag radiation iajuries sot only 
are additive IcerlUB with plutoniua) but also 
manifest theaselves earlier (ia aost cases 
for stEoatiUB with ceriua or stcontiua with 
plutoaiui) given the saie or even saaller 
absorbed radiatioa doses. Ihe BBE of 
plutoniua cospacea with beta-eiitters differs 
for diffsEent crlteEions amd, loceover, 
depends oa the amounts of isotopes 
incorporated, (luth) 

Table 2 shows the contest of Sr 90, Ce 144, and 
Su 239 in the skeletoa aad liver of rats aad the 
rate of elliiaatlon of radioisotopes from the 
organs. Table 3 shows the 10 5© and occnrreace 
freguency of various symptois of radiation 
injury ia Eats treated with Sr 90, Ce 144 and Pu 
239 separately aad ia coabinatiom. 

<77> 
Hoskalev, Tu.I., L.A. Buldakov, M. A. 
KoshuEBikova, I-P. lifatov, and G. B. leshetov, 
lot gives. 1966 

CoBblmed Effect of Strontiui 90, Ceriua 144, aad 
PlutonlM 239 OB the lat Orgaalsii peport 2). 
AEC-tr-6944| Part of Hoskalev, lu.1., 
DistEibutioa aad Biological Effects of 
Badioaetive Isotopes, (p. 453-462), 718 p. 

Separate aad coBbined adiiDistration of Sr 
90, Ce 144 and lu 239 increases the fregueacy 
of tomoES ia ezpeEimeatal rats. Combined 
adainlstratioa of pairs of isotopes, compared 
with their separate adaialstEation, magnified 
the osteosaEcomogenlc and leakoaogenic effect 
when stEoatius is adsiaisteEsd togetheE with 
cerium or with plutomiun, causes these 
effects to be additive whea ceriua is 
adaialstered together with plutoniUB, aad 
•agnifies the ciEEhosogeaic effect when 
ceriua is adBiaistered together with 
platoaiUB. (Auth) 

<78> 
Hoskalev, l u . I . , G . I . Z a l l k l a , aad A . I . Seaenov, 
Bot g iven , 1974, June 

Kinet ics of Curium 244 Accuaiilatioa i n OEgans 
aad Tissues of Bats In Chroaic l a t r o d a c t i o n of 
the I so tope I n t o t he Body, Gigieaa 1 
S a a l t a r i y a , 6, 41-43. (Eussian, E a g l i i Summary) 

The k l a e t i c s of Ci 24 4 accuaula t ion in case 
of chEonic subcutaneous i a t r o d u c t i o n of the 
i so tope was s tudied i a expe r i aen t s peEfsraed 
©n r a t s . The data show t h a t an i n t ens ive 
accumulation of CB 244 takes place for 32 t o 
64 days . Ihe amount of i so tope accuaulated 
was de te rn laed i a t he l i v e r , kidneys, and 
otheE OEgansI however, i n the boae I t sever 
a t t a i a e d a balanced l e v e l during 2S6 days of 
the e x p e r i i e n t . The poss ib le reasons for t h e 
low CB 244 depos i t l a t he ske le ton la case of 
chronic l i tEoduc t loa of the isotop® are 
d iscussed , ( la th) 

<79> 
aoskalev , l u - l . , G-A- Za l ik ln , 1.1-
LyablBova-GecasiBova, I .K. Pe t rovlch , amd E . I . 
Budaitskaya, I n s t i t u t e of Biophysics, Moscow, 
OSSl-

ikaya, 
1974 

Kinet ics of Exchange and Biologica l Actioa of 
AaerlciUB 241 in Dogs- aEC-tE-7571s 
Badlobiologlya, 14 | 2 ) , 261-265? Part of 
Badiobiology, (p. 131-13?), 214 p . (Sussian, 
English Abstract) 

The in f l aeace of t o x i c doses of aaer ic iuB 241 
oa dogs was s t u d i e d . I t was es tab l i shed t h a t 
t he bas ic organs of depos i t ioa of t he 
r ad ionuc l ide a r e t h e ske l e ton , l i v e r , and 
kidneys . In the acute phase of t he l e s i o n , 
hemorrhagic d i a t h e s i s i s the predomlmaat 
f a c t o r , while i n the chronic phase of 
r a d i a t i o a s i c k n e s s , the e n t i r e sy ip tos 
complex of s o a a t i c e f f ec t s develops, 
imclndiag leukeaia aad tunor s . ( t r -auth) 

<80> 
Hoskalev, ¥ u . l . , G.». Za l ik ln , f . l . S t r e l ^ t s o v a , 
i . I . semenov, I , I . Pe t rovich , aad E. S. Zhorova, 
I n s t i t u t e of Biophysics, Moscow, DSSE. 1974, 
August 

Bio logica l Action of CallforniuB 252. 
AEC-tr-7S71} Par t of Badiobiologj , | p . 138-143), 
214 p . ; l ad lob lo log iya , 14(2) , 266-270. 
(Bmssian, English Abstract) 

The values of a c u t e , subacute and chronic 
e f f e c t i v e doses of n i t r a t e of C£ 252 in jec ted 
iatEavenously t© white r a t s , as well as doses 
no t e f f e c t i v e on t h e average l i f e sf an i aa l s 
have beea exper lBenta l ly es t imated . Changes 
i n t he BOEphological soapos i t ion sf 
pe r iphe ra l blood have been s tudied and the 
causes of death of an i aa l s analysed. (HO) 

<81> 
Hunt2, J . , and E.S.G. Barroa, Oaiversi ty of 
Chicago, Chicago, I I . 1945, ApEil 12 

E lec t rophore t i c Analysis of Blood p l a saa . 
CI-2786| Par t sf BacEOE, E.S.G.» e t a l . Health 
Probleas Se la t ing t o Product for Boath of Harch, 
1945, (p. 20-24) , 34 p . (Declassif ied January 
18, 1956) 

Two dog were in jec ted with plutoniua c i t r a t e 
(0.286 ag/kg ia t raveaous ly or 0.404 ag/kg 
In t r aBUscu la r ly ) . The blood plasaa was 
dialyiied and e l ec t ropho re t i c pa t t e rns were 
e s t ab l i shed with 8 serua coapoBsats. 
Although t h e r e was so s i gn i f i c an t change i n 
t h e c o a c e a t r a t i o a of t o t a l plasaa prote in up 
t o 21 days a f t e r the in t ravenous i n j e c t i o n 
t h e r e was soBe increase i a the coacent ra t ioa 
of the secoad two alpha globmlia f r a c t i o n s 
seven days a f t e r in jee t iom. Pourteea days 
a f t e r i n j e c t i o n , t h e albuain f r ac t ioa was 
coBSlderably loweredi and the second t«o 
alpha g lobul ins aad the beta 
g lobul lB-f ibr inogen f r ac t i ons were 
proaosfficedly iacreased . Iweaty-ome days 
afteE i a j e c t i o B , the a lbaa la f r ac t i oa s t ac t ed 
t o Increaseg the f i r s t two alpha globul ins 
f e l l MEkedlyi the second two alpha g lobul ins 
cane back t o norBali the beta globmlias 
-f ibEiaogen fEact loas were s t i l l e l eva ted i 
f i a a l l y t he alpha g loba l i a s t a r t e d to 
Inc r ea se . The IntraBUscularly i n j ec t ed dogs 
showed no s i g a i f i c a n t changes in the 
conceatEation of t he var ious prote in 
f r a c t i o n s . Plutoniua was found l a rge ly in t he 
be ta globulin f r ac t ioa of the plasaa 
p r o t e i n s . At no t i « e was t h e r e a measurable 
aEouat of p lutoniua i a the d la ly^ab le 
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<81> COM. 
f r a c t i o n . (BAP) 

<82> 
l a b o r s , C . J . , J r . , Oa ivers i ty of Otoh, College 
of Mediciae, Badiobiologj Div i s ion ; oepaEtmsnt 
of Anatoay, S a l t Lake C i t y , BT. 1972, l a rch 31 

Plasaa Cor t i so l and CoEticosterone Levels i a 
Beagles, 1. Pre l i« iaaEf fa lues for Control and 
Sadionaclifle Beariag i n l M l s . coC-119-246s Pa r t 
of ttsugherty, T . I . , l e sea rch i n l ad iob io logy . 
Annual Report of fork la Progress in the 
l a t e rma l I r r a d i a t i o n Program, | p . 365-371), 380 
p . 

Beagle plasma c c r t i s o l was •easured by a 
compet i t ive prote in biading technig i» and 
plas«a coEt lcos teroae BeasuEed by 
Eadio ia iaaoassay , A group of nineteen 
c o n t r o l and n i a s Eadlonic l ide fcearisg dogs 
s tud i ed showed higher s t e r o i d l e v e l s in 
feaal® beagles thaa i n l a l e s . For sa le 
a n i » a l s , the average amount of a»Et l so l i n 
c o a t r o l a n i a a l s seruB i s 2300 (SJlngWSag* mg/ 
100 Bl. The average c o r t i c o s t e t o a e value i s 
158 ag % and the average 
c o r t i s o l s c o E t i c o s t e c o a e ra t i© i s 15.5 i n 
c o n t r o l beag les . Far f e a a l e a o i a a l s , t he 
average c o n t r o l plasaa C o r t i s o l l e v e l i s 3450 
ng S aad t h e average cor t icos teEone l e v e l i s 
361 ngX. The average cortisoltcoEticosteEOffie 
r a t i o i s 10 ,4 , lower than the r a t i o In males. 
I t a l so appears t h a t both C o r t i s o l aad 
c o r t i c o s t e r o n e blood l e v e l s a re dlBlnlshed i a 
r ad ionuc l ide bearing dogs, (Asth| |FHi) 

».83> 
Jabocs , C . J . , J r . , and J . s . Hiackley, Dnivers i ty 
af Utah, College of i e d l c i n e , Depart ient of 
liadtomy. Sa l t t a k e Ci ty , OT. 1975 

Cor t i so l Hetabolis« ia Skin of Beagles Bearing 
AaericiuB 241. Hadiation Besearch, 6 1 , 513-518, 

Skin fcoB beagles bearlEg Am 241 with and 
without tOBOES and froa c o n t r o l s was s t u d i e d . 
I l l of the I r r a d i a t e a aaimals raeived 0.3 
mCi/kg of km 241 , I f in a s i a g l e d o ^ , and 
s e r e in jec ted i a young adulthood a t about 17 
•oa ths of age . Fu l l - t h i cknes s sk ia b iops i e s 
were obtained from t h e backs sf t he beag le s , 
weighed and alaced i n i ced Krebs p h ^ p h a t e 
buf fe r , pH 7 .4 , An e g s i a o l a r lixtUEe 
conta in ing 270 p BOles of (C 14) cOEtisol 
115,000 ap») and CH 3) c o r t i s o n e (150^000 
dpn) was added to each incubat ioa f l a s k . 
Chraaatogtaphy and l i q u i d s c i a t i l l a t i o n 
counting were caEried out . The net 
n e t a b o l i s ^ of C o r t i s o l was ca l cu la t ed by 
adding (C 14) C o r t i s o l metabol i tes and 
sub t r ac t i ng the aaouat of (H 3) e o r t i s o a e 
reduced t o C o r t i s o l i n the Eeverse r e a c t i o n . 
I t was shown t h a t t he «etaboliSB of |4-C 14) 
C o r t i s o l was s i g n i f i c a a t l y e leva ted over 
c o n t r o l s i a both IB 241- ln jec ted groups. 
This metabolic a l t e r a t i o n aay i n d i c a t e a 
radioiaduced chaage i n Cor t i so l ne t abo l i sa by 
sk in from in 241- ia jec ted beagles . 
(Auth) IfSB) 

<8«> 
Bickson^ J . J . , l a i v e r s i t y of Chicago^ a i e a g o , 
I I . 1945, February 12 

Health Inforna t ion Heeting, JaauaEy 16, 1945. 
CS-19071 6 p . (Declass i f ied PebEUaEy 15, 1956) 

Resu l t s of s e v e r a l experiments were presented 
a t t he l e e t i n g . For Haaford s s H s , the da t a 
showed tha t f i s s i on products were absorbed 
very well I f t h e s o i l was ao t coap le t e ly 

wet ted. Data on exposure of a n i a a l s to Pu 
s ioke showed t h a t i n 64 days about ome-half 
of t h e oxide s«©ke present l a the lungs was 
e l i a i n a t e d . The h a l f - l i f e ©f Pu ch lo r ide aad 
Pit n i t r a t e smoke, was somewhat l e s s . 
Dis tEibut lon of Pu In r a t s a t 256 days showed 
t h a t fo r Pu (-i-S) t h e r e was «S« i a the 
s k e l e t o n , for PuC*«) t h e r e was 49% aad for 
pu(#6) t he re was m%. Detai led s t u d i e s Bece 
doae on a dog, weighlag 7.4 kg, in jec ted 
intraveaofflsly ®ith 2600 ug of Pu|*6l a i t r a t e 
(0.38 ug/g body weight ) . The exc re t ion 
s t u d i e s showed a t o t a l of 6.58S of t h e aaoimt 
i n j e c t e d was excreted l a t he a r i a e , with 
6.22« beimg excre ted i a the f i r s t 6 hr- The 
feces exc re t l oa t o t a l e d 3.5% for 16 days. 
Analysis of t i s s u e s showed t h e h ighes t 
a c t i v i t y i a the spleea with app tox iaa te ly 6 
ug/g beiag found. The l i v e r contained 
approx iaa te ly 3 ag/g , bconchlal lyaph modes 
had 1,2 ug/g and g a l l bladder 0-9 sg /g . Ihe 
depos i t i on i s bone and a c t i v i t y of blood were 
a i s c s s s e d . I t was showa t h a t the Pu was 
deposi ted p r l i a E i l f beneath the omdosteua ia 
the boa@ aarrow. For the p r o t e i a s s t u d i e d , 
the albUBin and gaaiia g lobn l ia f t a c t i o a s 
reaa laed aachaaged in t o t a l g rav i ty while the 
alpha and beta g lobul ins a l t e r e d Barkedl j , A 
coapar ison was aade betweep t a aad P B . !'-• 
• i c e , Ba had e s s e a t i a l l y t he saa^ t o x i c 
l e v e l s as Pu. Badioautographs of the sp leen , 
l i v e r and bones of r a t s i a j e c t e d witk p i were 
pEeseated, The blood v e s s e l s showed «5« 
a c i t i v t y while musk a c t i v i t y was saea i a t he 
spleen nodules . Expe r i i e a t s on a ice exfsscd 
t o f a s t neut rons were a l so repor ted a s 'i<?ll 
as isvestigatioffis oa t he CD 50 for P 32 in 
r a t s , a l e e and r a b b i t s . (FHH) 

<85> 
l o l i b e , D. , and E-B. (Translator) Appleby, 
B a t t e l l e Hemocial I n s t i t u t e , Pac i f i c Horthwest 
Laboca tor ies , Blchlaad, tA- 1973, October 2 5 | 
1973, January 8 

l l i a i a a t i o n by Pulmonary Lavage, In f i v o , of 
Inhaled P l a t o n l u i Oxide Pa r t i c l e s—Desc r ip t i oa 
of Techaifues Osed. BifL-tE-96s 9 p . | Comptes 
lendos Acade«y of Sc ieace , Secies D, 276(2 | , 
225-228. 

Hale and feaale baboon aonkeys, weighing 4 t o 
6 kg, were exposed t o plutomlum oxide 
p a r t i c l e s with a ^eaa dia«eteE of 0.5 u by 
imba la t ion . pul^oaacy lavage was c a r r i e d out 
with a s t e r i l e s o l u t i o a of sodiam c h l o r i d e , 
t he technique aad equipaent a re dese r ibea . 
I t was fouad t h a t In a s e r i e s of 6 l avages , 
85 to 90« of the y ie ld was ob ta iaed . 
Inf lamaatory r e a c t i o n s were d i s c r e t e and 
br ie f I no i a f e c t i o n ®as observed. Efficiency 
of the lavage was c l a r ac t ec l zed by coapaEiag 
Ead loac t i v i t y present in the wash water to 
the pulaoaary burdem. There was a good 
coEEelatioB between e a d l o a c t i v i t y e l i a l s a t e d 
aad EUBber of alveolaE h i s t i o c y t e s present l a 
the wash l i g u i d . (LB) 

<86> 
l o t g iven , i rgonne Bat ioaal LabstatoEf, I rgonne, 
IL. 1973, 

Divisloa of B io log ica l aad a e d i c a l l e s e a r c h , 
Inaual l e p o r t , 1973- i » l - 8 0 7 0 | 242 p . 

f ine aajoc research pEograas are underway 
the OlvisioE of Biologica l aad Hedical 
Besearch. The programs a r e i l e a t ron aad 
OaBma Bay Toxic i ty S tud ies , l a d i a t i o n 
Toxic i ty i n Dogs, Care inogeaes ls , 
Experimental Hadiation Pathology, Aging, 
B iochea i s t ry , Biophysics, Holecmlar aad 
Radiat ion Genet ics , aad Laboratory Aaiaal 
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<86> COST. 
F a c i l i t i e s . Im t h i s r epo r t t he s t a t u s of 
i nd iv idua l s t u d i e s being c a r r i e d out aader 
each of t he se progtaBS are preseated aloag 
with b r i e f s a a ^ a r i e s of the o v e r a l l purposes 
of the p r o g r a i s . Three a r t i c l e s were 
s e l e c t e d for sepa ra t e input i n t o t h e data 
base f i l e . (JTE) (CIS) 

<87> 
SaiateE, B.E., aad E.B. B i s s e l l , Oaivers i ty of 
Chicago, Chicago, 1 1 . 1945, Bay 9 

Effect sf P l u t o n i a i oa Bogs. Ci-2905| Part of 
ion th ly Health BepcEt ©a Probleas l e l a t i a g t o 
Product for Honth of A p r i l , 1945, (p. 10) , 29 p . 
COeclassified Deceiber 22 , 1952) 

OD t i e 54th day fol lowiag iatEaBUscular 
i n j e c t i o a of plotoiilBBf*6) c i t r a t e a t a dose 
of 0-404 ng/kf, dog 38 had l o s t 14» of i t s 
i a i t i a l weight. Dog 39, In jec ted 
i a t r avenous ly , had l o s t 17» of i t s i n i t i a l 
weight. Food and water coasuBptioa were 
reduced eoapared t o c o n t r o l s , i e a r t r a t e , 
r e c t a l t eapera t iEe and plasaa volume were 
coas t aa t over t h e l a s t l oa th . The red blood 
c e l l cons t continued t© f a l l i a dog 39 , but 
cose i a dog 38- The t o t a l white blood c e l l 
coffiat, and p r i a a r i l y lysphocytes , renalned 
low- Hete rophi l s showed some recsvery . 
Approxi ia te ly 0.01% ©f the in jec ted dose was 
excre ted da i ly i a the u r ine and 0.02 t o 0.03% 
in the f e c e s . (ST) 

<88> 
Fark, J . F . , E.B. Boe-aEd, and « . J . Bai r , B a t t e l l e 
HeMOEial I n s t i t u t e , P a c i f i c Socthwest 
Laboratorle!S» Eiohland, Wl. 1969 

Acute Toxici ty of Inhaled tlutoniUB 238 Dioxide 
i n Beagle Dogs. ATO- tc -69 -75 | 61 p. 

Beagle dogs 43-47 months old were given a 
s i n g l e 15-iinat® exposure t o ae roso ls of 
Pu23S PU02. The count aediaa d iaae te r raaged 
f r o i 0.04-0.06 us , t h e lean ae roso l 
concemtratioE ranged from 7-53 aCi/1 and the 
e s t i i a t e d t o t a l Pu 238 inhaled ranged f r o i 
370-3500 uCi. The aeaa whole b€dy r e t e n t i o n 
h a l f - t l » fo r t he a lveo l a r -depos i t ed 
plutoniua was a tou t 800 days, B»e ^ a n l u i g 
r e t e n t i o n h a l f - t i m e f o r t he 
a lveo la r -depos i t ed p lu toai i® was 290 days. 
The dogs died o r were s a c r i f i c e d when 
c l i n i c a l s igns i a d i c a t e d death was imaineat 
27 t o §4 days a f t e r exposure. The body 
burden a t death ranged fvom 44 to 261 uCi 
with 92 percent of t he body birdea la t he 
lungs , 3 percemt in the t racheobEsachial aad 
medias t ina l ly iph aodes , 3 peEceat in t he 
s k e l e t o a , aad 1 percent l a the l i v e r . The 
h ighes t concent ra t ion securEed ia the 
tEacheobcomchial ly iph nodes followed I n 
descendiag ordec bf l u n g s , medias t inal lymph 
nodes, l i v e r , and s k e l e t o a . Bespiratory 
i n s u f f i c i e n c y , aao rex ia , body weight l o s s , 
and ly iphopeaia were t he ps i aa ry c l i n i c a l 
s i g n s . Pathology i a the lungs asns i s t ed of 
extens ive vascu la r daBage, hesoErhage, edeaa 
with f i b r inous t r aa suda t e f i l l i n g lany of the 
a l v e o l i and b r o a c h l o l e s , aad loca l i zed a reas 
of a lveolar s e p t a l t h i c k e n i n g , eaphysema, 
f i b r o s i s , bronchlolar l e t a p l a s i a , and 
aeoplas la - There was nec ros i s of the 
t r acheohroach la l and l e d l a s t i a a l lyiph nodes 
with few viable lymphocytes remaiainf aad 
lyaphoid t i s s u e was replaced with 
p r o l i f e r a t i n g f i b r o b l a s t s and co l lagen . The 
t r a b e c u l a r bone and narrow showed loca l i zed 
a reas of n e c r o s i s , d e g e a e r a t l c i , o s t e o c l a s t i c 
a c t i v i t y , and f i b r o p l a s i a a s soc ia ted with the 
plutonliM- The b i o l o g i c a l e f f e c t s i a beagle 

dogs t h a t inhaled a c a t e l f l e t h a l f o a a t i t i e s 
of Pu 238 Pu02 sere very s i a l l a r t o the 
e f f e c t s observed peewioasly i a beagle dogs 
a f t e r i aha la t ioE ot Pu 239 02 except l e s ions 
in the ske le toa eere sore extensive in the Pi 
238 Pu02 exposed flogs. Because of the 
r e l a t i v e l y higher r a t e of t r a n s l o c a t i o n of pa 
238, the l o n g - t e m t o x i c i t y of these two 
i s o t o p e s Bay d i f fe r both f i i ao t i t a t i ve ly aad 
g a a l i t a t i v e l f . {Auth} (Pig) 

Table 13 shows coaparisoa of the Pa long bardeas 
a t death in dogs aad r a t s a f t e r i a h a l a t i o a of fK 
238 PU02 and Pn 239 PU02. Figure 15 shoes e a r l y 
e p i t h e l i a l tunor fo raa t loa i a a dog. Several 
radloautographs showing lyiph nodes seveo t f - s ix 
days post-exposure ace glvea-

<89> 
l e h f e i a , C.E. , aad f.H- SoEenssis f a i v e r s i t y of 
Otah, College of Heaiciae, Badiobiology 
Divis ion , Depart ient of aoatosf . Sa l t lake Ci ty , 
OT. 1960, Harcb 31 

EnviroEBental aad iadiat iom Effects on the 
Dental Health of Beagles- coo-220s Pa r t of 
Dougherty^ T . P . , lesearch i a lad iobio logy , ia 
Annual Keport of lork im Profcess oa t he Chronic 
Toxic i ty Progra*, (p. 43-72) , 225 p. 

The t o x i c i t y aad con t ro l beagles ©f the 
Hadlobiology Laboratory have exhib i ted 
obvious s igns of odOBtopathy throughout aost 
of t he period io which the dogs have beea 
c l o s e l y observed. Study has revealed t h a t 
pe r i odoa t a l d i sease i s near ly un ive r sa l i n 
t h e dogs under observation and i s probably 
caused by a so f t d i e t amd/or lack of denta l 
e x e r c i s e . D i s t i n c t froa the per iodonta l 
d i sease i s a denta l d i s e a s e , apparent ly due 
t o t he presemce of rad ioBacl ides , which i s 
cha rac t e r i zed by the resorp t ion ©f the rao t s 
of the t e e t h . The study deals p r i a a r l l y wita 
those dogs faaviag burdens of Ba 226 and Pu 
239 and in coaparisoa the percentage of too tb 
l o s s due t o resorp t ion appears t o be g rea te r 
im dogs haviag a fia 226 buraea tham those 
having Pu 239- Birect r e l a t i o a s h i p s betweesi 
dose of i so tope and tooth resorp t ion 
• o r t a l i t y and between isotope burden t i » e aad 
tooth resorp t ion a o r t a l i t y Bete fouad. Mo 
such cleaE ca t relat ioasfeip was found with 
pe r iodon ta l ascr ibed tooth B o r t a l i t y when 
compared with i so tope l e v e l s , though a d i r e c t 
r e l a t i o a s h i p between age and per iodonta l 
d i sease l o s s e s had been previcas ly shown t o 
e x i s t . (Auth.) 

<90> 
l e t h e r f o r d , J . C . , A.l. Brooks, and 1.0. 
BcClel laa , love laee FouBaation for Medical 
Bducatioa and Besearch, infealatioE Toxicology 
lesearch I n s t i t u t e , Albrnfuec^oe, I I . 1972, 
loveBber 

Early Di s t r ibu t ion aad letemtiom of 0 ,3 on 
BoBOdispecse Plutonium 239 Dioxide P a r t i c l e s in 
the Chinese Haaster- l . r -«5 | Par t of HeClellan, 
B.O- and l apprech t , P-C. (Eds . ) , Annual Report 
of t he F i s s ion PloflBct I n h a l a t i o a Prograa, 
October 1, 1971 through S e p t « b e r 30 , 1972, (p. 
61 -64) , 355 p . 

Fo r ty -e igh t Chinese hamsters were 
intravemously in jec ted with BoaoSispetse 0.3 
us PS 239 Pu02 p a r t i c l e s labeled with Cr 51-
Tweaty-fouE a n i a a l s were in jec ted a t each 
a c t i v i t y l e v e l of 2 x 10(E-3) and « x 10(B-5j 
aCi Pu 239/g» body weight. Four a a i i a l s ftt 
each a c t i v i t y l eve l were s ac r i f i c ed a t 0, 2, 
« , 8, 16 and 32 days p o s t - l a j e c t i o a . The Pu 
239 was a v i a n r e t a inea with a s l i g h t 
decrease by 32 days t o 94« of the i n i t i a l 
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<90> CONT. 
activity, it all sacrifice tlm^, the liver, 
spleen and reaaining carcass contained about 
90«, 2.OS and 8.0» respectively, of the 
sacrifice body fcHEden- The activity per graa 
of tissue was atout equal for the liveE and 
spleea. Indicating egual competeace of the 
reticuloendothelial system ia these two 
organs and am equal dose coimltKnt. These 
studies will serve as a basis for average and 
local dose calculation ia future pathological 
and cytogenetic studies using aonodispersed 
Pu 239 Pa02 particles- (luth) 

<91> 
Ehoades, 1., Oniversity of Chicago, Chicago, II. 
1945, larch 14 

ilstologieal Effects of Product on Hice. 
CH-2740! Part of loathly Health Report oa 
Problems lelatlng to Product for Period Ending 
lebruary 15, 1945, (p. 7 ) , 16 p. (Declassified 
January 2, 1952) 

The histological effects of Pu, 1-25 ug/g 
body weight, adsinistered intraveaously to 
ABC Bice are reported- The eff^jt on the 
spleen was the eliBxaatiom of erythropoiesls 
betseea the 10 and 19 day post-iajection 
intervals followed by a return of red cell 
foraation in iaereasing aaounts, until at 42 
days aost of the organ consisted of closely 
packed erythroblasts. As the red pulp becane 
depleted of erythropoiesis, the size of the 
spleen dlnlniahed. However, as function was 
regained, the organ returned to aornal slse. 
The IfBph nodes were also exaaiaed 
sopecf icially, (FHH) 

<92> 
fioseithal, H.W., Agronne Hational Laboratory, 
irgonne, II. 1956, August 

The Ose of ZirconiUM and Other Carriers ia the 
Beaoval of BadiseleBeats froi the Body. 
Coanents on the Os® of COBplexing Agents. 
asi-5584! Part of Bosenthal, H.W. (Id.), Therapy 
of fiadloelenent Poisoning, Transcriptloa of a 
Heetiag on ExperiBeatal and Clinical Approaches 
to the Treatment of Poisoning by Badioaetive 
Substances held la Leaoat, Illinois, October 
20-21, 1955, (p. 100-113), 175 p. 

The carrier concept of radioeleient reaoval 
uslag studies on the distribution of 
plutofflluB and yttriua as affected by 
zirconlun and other hydroly^able metal 
carriers Is reviewed. The effect of 
carriers, such as zirconium citrate is on the 
circulating Eadiosuclide. Seduction of boae 
deposition is accomplished by the excretion 
of the blood radioaucliae rather than removal 
of that already deposited in boae. Thus, 
carEiers are effective oaly if used 
iBBedlately following contaainatlon. There 
is no evidence of significant reduction of 
body burdem by carriers If the radionuclide 
is already deposited ia the boae. Studies oa 
the use of other letal carriers aad 
COBplexing agents are also discussed. (ST) 

(diethylenetrlasiaepentaacetic acid) la 
renoval of polyaerlc plutoaiu» 239 froB the 
aouse liveE. At 47 days after adiinistration 
of platoniUB, the met removal was 8.5S of the 
injected dose by glucaa aloae, 115S by 
twice-weekly DTPA treatneats, aad 19-5% by 
combined therapy. I 60 mg/kg dose of glucam, 
given iatraveaously, was equally effective 
when given (a) in a slmgle Injection, (b) 
aividea imto thsee daily injectloas, (c) 
given 5 days OE 3 hr befOEe plutomlum, or (d) 
5 days after plntomlua. A 15 ag/kg dose of 
glucaa was almost as effective as higher 
doses (30-120 ag/kg). Hepatic plutsmiu® 
removed by glucaa was excreted in the HEiae 
in the pEesemce of DTPA, or was appaEeatly 
translocated to the skeleton without DTPA. 
Is shown earlier for aoaoaeric plutoniua in 
the •©use, liveE deposits of polysecic 
Plutonium are excreted prliarlly through the 
feces, both with and without DTPA, and 
skeletal deposits removed by DTPA are 
excreted through the UEiae. Twice-weekly 
injections of 100 or 500 mg/kg of DTPA are 
equally effective in reioval of polyaeric 
plutoaluo from aonse boae aad liver, also 
coEfiraing results with aonoserlc plutoaia«. 

(Allth) 

<94> 
Bosenthal, H.fl., aad A. Llndenbaua, Argoniie 
iational Laboratory, Argoane, II, 1967, Deceaber 

OsteosaEcosas is Selated to Tissue Distcibation 
of Hoaoneric and Polyaeric Plutoniua ia alee. 
AML-74091 Part of Biological aad Hedical 
Research Division iaaual Beport, 1967, (p. 180), 
300 p. 

The long-term effects of ungraded, •idraHfe 
polymeric plutoniua (about 66% 
ultrafilterable) aad of aoaoBerie plutoaiua 
(93% ultrafilterable) Iatraveaously injected 
into mice are compared, using the boae bUEdea 
of plutoaium 15 days after injection as the 
basis of Eeference- Two levels of polymsEie 
Plutonium In the total skeleton (0.015 and 
0.0087 aCl) and three of loaoaeEic plmtonlum 
(0.025, 0.012, aad 0-0058 uCl) were compared, 
the loweE levels in each case Eesulting from 
BTP& therapy. Extrapolation of the results, 
to enable coaparisoa of the effects of egaal 
amounts of Plutonium in the bone, showed that 
mice injected with monoBeric plutonian, 
compared to those injected with polyacEic 
plutoniua (a) had at least twice as high an 
Incidence of osteosarcomas (twice as aaay 
mice with tumors and more tumors per nouse)s 

(b) a lea with osteosarcomas at approximately 
the same rate after the latent periods amd 
(c) survived approximately as long. 
DiffeEences In the mlcroaistrlbatlon of the 
plutoaluB oa boae surfaces and im marrow are 
considered priaarily responsible for these 
aiffereacess other possible factors are also 
discussed. (Auth)(Complete Text) 

Se® also COSF-670938, Part of Mays, C.W., et al 
(Eds.), Pcoceedlags of a Symposlua oa Delayed 
Effects of Bone-Seeklag Sadionuclides, |p. 
371-386) , 1969. 

<93> 
Bosenthal, I.W., H. Brown, D-L. Chladek, E.S. 
aoretti, J.J. Bussell, and A. Llndeabanm, 
Argoane Hatlojial Laboratory, Division of 
Biological and Hedical Besearch, lEgoane, IL. 
1973 

Beaoval of Plutonium from louse Liver by Glucaa 
ana BIPA. Sadiatioa Besearch- 53, 102-114. 

Glucan froa yeast is additive with OTPA 

<95> 
Bosenthal, H.H., A. Lindenbaum, D.W. Baxter, 
G.S. Kalesperis, E.S. iOEetti, and J.J. Bussell, 
Argonme iational Laboratory, Divisloa of 
Biological and Hedical Besearch, Argoane, II, 
1975, August 

leaoval of Polymeric Plutonium from Dogs with 
DTPA aad Glucaa. Badiatlon Besearch, 63(2), 
253-261, 
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<95> 

<95> COM, 
A h ighly p o l y i e r i c p repa ra t ion of platoaium 
239 was i n j ec t ed in t ravenous ly in to f i v e 
groups of adul t beagle dogs, AB ua t r ea t ea 
c o n t r o l group was k i l l e d a t 6 days a f t e r 
i a j e c t i o n . The four t r ea t ed groups, k i l l e d 
a t 90 days, received one of t h e following by 
i a t r aveaous i n j ec t i ons (a) 15 ig/kg of glucaa 
on days 6, 34, aad 6 2 | (b) 100 ig/kg of the 
calcium c h e l a t e of DTPA, twice wekly for 12 
wk, bef ianing on day 6 | |c) both of these 
t r e a t a e n t s ; or (d) s a l l a e . B e l w e a days 6 
and 90, the amount of plutoalum i a the l i v e r 
decreased from 92.2 t o 85.6« of the i n j e c t e d 
dose (ID) a f t e r s a l i n e , t o 81.6^ a f t e r 
g lucaa , t o 77.8S a f t e r DTPA, and t o 71.0» 
a f t e r both glucaa and DIPA. The decrease t o 
71.OS, aa approximately a d d i t i v e e f f e c t , was 
s t a t i s t i c a l l y s i g n i f i c a n t . In dogs t r e a t e d 
with e i t h e r s a l l a e o r glucan, the pls toniuB 
l e v e l s of t he bones aad the s o f t t i s s u e s 
o ther thaa t he l i v e r were higher thaa those 
i a a n i a a l s t r e a t e d with OTPI. The 90-aay 
excre t loa of plutomlum i a f eces was low in 
a l l groups (3 .3* IB, or l e s s ) , while u r i na ry 
plutoaiuB was 3.5» ID a f t e r s a l i n e , 4.0« 
a f t e r g lucan, 13.4» a f t e r OTPA, and 21.1% 
a f t e r glucam plus DTP*. These results 
e o B f i r i i n dogs , a s p rev ious ly aetermiaed i n 
• i c e , t he ac t i on of glucan as an adjunct t© 
DTPA l a reaoval of p o l y i e r i o Plutonium froa 
the l i v e r , fiuth) 

Table 1 shows the d i s t r i b u t i o a of polyaer ic Pu 
in t he dog a s affected by DTPA aad g l u ^ n 
therapy i n i t i a t e d 6 days a f t e r Pu i a j e c t i o n 

<96> 
Hoseathal, H.t., I.E. lahman, E-S. Horetti, and 
E.&. Cerny, Argoane Batioaal LaboratoEy, 
Eivisioa of Biological aad Hedical Besearch, 
Argoane, IL- 1975, August 

leaoval of Polymeric Plutoaiua by DIPA Directed 
Into Cells by liposoBe Eacapsalatioa. Badiatlon 

ceh, 63(2), 262-274. 

DTPi (dlethylenetriamlaepentaacetlc acid) 
encapsulated within lipid spherales 
(liposomes) removed moEe plutoniua (Pu) fEom 
the liver and femurs of alee (80-100 days old 
and weighiag 25 to 27.5 g) Injected with 
poljaerle Pu thaa comveational 
nonencapsulated OTPA. A single intravenous 
iojectioE, 3 Says after Pu 239 injection, of 
100 ag/kg of the calciui ttisoaiuB a l t of 
DTPA eacapsulat€a is liposomes made with 
phosphatidylcholine and cholesterol (3s 1) 
redacea the Pu in liver to 43-5W ©f the 
control level at 10 days, eoapared to 60S 
after lajectioa of Boaeacapsulated DTPA. It 
reduced the Pu la the fe»ui:s ts 60.4-62.5% of 
the comtEol level, compaEed to 83-113%. 
Liposonal DTPA was egually effective when 
given intrapeEltoaeally, or when stored for 3 
days before use. liposomal DTP! at doses as 
low as 25 mg/kg was not significantly less 
effective than a higher dose of 100 mg/kg. 
Four once-weekly lajections of lipoajaal DTPA 
continued to give improved removal of Pu 
compared to conventional DTPi. then given 24 
days after Pu, liposomal DTPi had a greater 
advantage over loaencapsulated DTPA ia the 
liver thaa at 3 days, and ceaoved 228 of the 
Pu froB the femurs, compaEed to ao removal by 
the noneacapsulated fora. DTPA liposomes 
•ade with lipids otheE than 
phospfeatidylcholiae and cholesterol, or with 
diffeEent surface charges, thus far offer no 
advantage for Pu removal. (Auth) 

Tables 1 aad 2 give the reooval of Pu from liver 
and skeleton. 

<97> 
Budaitskaya, E.I., aad lu.I. ioskalev. Hot 
given. 1974, April 

Soaatic Effects ia the Action of AaericiUB 241 
oa Affiimals. Gigieaa i SaaitaEiya, 4, 46-50-
(Bussian) 

Death in dogs following acute Injury from 
0-06 to 0-01 uCi/g doses of AmC13 is due to 
as agranulocyte syndEoae- With subacute and 
chEonlc doses of Am 241 In dogs |ln 100« of 
the eases), cirrhosis of the liveE 
developeded with poEtal hyperteasioa. Acute 
and chEonlc radiation sickness showed 
cardiovascular lasafficleacy syaptoms. 
leoplaslas develop, at different times, in 
50* of the cases. The micEOfeoaetry of Ai 
241 aispersioa ia the liveE, meaullacy 
Eeglons of the kidneys, and hematogenic 
organs aiffered la the formation of dense 
"•starŝ " which played an important role In the 
development of remote segaelae. 
(iuth)(Tramslatlom) 

<98> 
fiuhaana, A.G., and D.l. Berllaer, Oaiversity of 
Otah, College of iediciae, Eadlobiology 
Division, Bepartmeat of loatomy. Salt lake City, 
OT. 1964, September 30 

Serum tactic Dehydrogenase levels In Adult 
Beagle Dogs. COO-119-231j Part of Dougherty, 
f.F., Besearch ia Badicbiology, Annual Beport of 
fork ia Progress on the Chronic Toxicity 
Program, (p. 85-98), 172 p. 

Serum lactic dehydrogenase (IDH) 
aeteralaatioas were perfoEoed on 101 beagles 
from a colony used ia the study of loag raage 
effects of Internally aeposlted 
Eadioauclides, nanely Th 228^ Ba 224, Ba 226, 
Ba 228, Sr 90 and Pu 239, all of which had 
bees Injected Intraveaously as a single dose 
of varying levels of radioactivity. 
Statistical aaalysis of results revealed ao 
significant differences aaoag groups 
separated by radioisotope injected, naaber of 
days elapsed since nuclide iajected, and 
disease state. SeEa froa moderately 
hemoly^ed blood samples were sigmlficantly 
higher ia LDH level thaa sera froa 
aoahemolyzed or slightly hemolyaed blood 
samples. Dogs who received high doses of 
radionuclides had blood IDH levels 
significantly higher than those of coatrol 
dogs. It is concluded that serum LDH Is not 
a consistent ladicator of pathologic states 
in the adult beagle aog, (Auth) (Fii) 

<99> 
Bnhmaan, A-G., aad D.L. Berliner, Qnlversitj of 
Otah, College of iediciae, ladioblology 
Division, Department of Aaatoay, Salt Lake, 
City, OT. 1965 

SeEUB tactic Behydrogeaase levels la Adult 
Beagle Dogs with Internally Deposited 
SadlonucHaes. Badiatlon Besearch, 2®, 287-294. 

Serum lactic dehydrogenase determinations, 
performed on 110 beagles from a colony used 
in the study of loag-term effects of 
lateEaally deposited raaionucliaes, including 
Th 288, Ba 224, Ba 228, la 226, Sr 90 and Pu 
239 revealed a oeaa LDH level of 22.8 units. 
Dogs receiving high doses of radiatioa had 
blood LDH levels significantly higher than 
those of control dogs- Animals haviag 
osteogenic sarcomas and other pathologic 
states had normal IBH levels. Statistical 
aaalysis revealed ao sigaificant differences 
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among groups separated by radioisotope or 
time elapsed after auclide was injected. 
Sera from moderately heaolyzed samples were 
significantly higher ia LDH lev^l thaa sera 
from aonheBolyzea of slightly heaolyzed blood 
samples. It is coacluded that serua iDH 
level is correlated with level ©f internal 
iEradlatloE but is not a eoasistent indicator 
of pathologic states ia irradiated dogs. 
CAuth) 

<100> 
Bussell, E.S., B. Oelaney, aad E. Rotta, 
Oniversity of Chicago, Chicago, IL. 1945, April 
12 

Effects of Product Opoa Dogs. CI-2786; Part of 
Earroa, E-S.G,, et al. Health Probleas lelatiag 
to Product for ionth of iarch, 1945, (p. 18-20), 
34 p. (Declassified January 18, 1956) 

One dog (lo. 38) received 2.963 ag of product 
as plus six citEate iatraauscularly. The 
dose corresponded to 0-404 ag Pi per kilo 
body weight. The second dog (Mo, 39) was 
iajected intraveaorasly with 1.630 »g of 
product as plus six citrate in 0.615 ml. 
This dose correspoadea to 0.286 mg Pa per 
kilo body weight. These dogs were ooBpared 
with dog lo. 33 which EeceiveS a dose of 0.36 
ag/k of PsC*6) nitrate intraveaously. Dog 
lo. 38 excreted 236 ug or 7.95 perceat of the 
iajected dose. The total Pu excretes pec day 
decteasea rapidly, falling to approxiaately 
0.015 percent of the injected doses at the 
end of sixteen days. At the end of 24 days 
the daily uEinary excretiom was still betweea 
0.01 and 0.015 perceat. The total urinary 
excretioa at 16 days ia dog 38 was 9.54, la 
dog 39 was 14,01 and in dog 33 was 6.76« of 
the Injected dose. Daring comparable 10 day 
periods total excretion (urinaEy and fecal) 
was 1S.3« foE dog 38, 24.4« for dog 39 and 
10.OS for dog 33. In view of the greater 
excretion, aogs 38 and 39 received a saaller 
dose of irradiatiom than did dsg 33. The 
concentration of product in the blood and its 
distribmtlon betweea plasaa and cells is 
givea. It was found that the Eate of ceasval 
froa blood was greatest with 6* nitrate 
adBiaistered intraveaously, less with #6 
citrate aamiaisteEed iatraveaoasly and least 
with 6* citrate adalnisteEed intEamusculaEly-
la view of the high iaitial coacentEatlon in 
the blood aad high early excretion in the 
iatraamscularly iajected dog, absoEption froa 
the muscle must have beea Eapid. (PIH) 

<101> 
Sanders, C-L., Battelle Bemorlal lastitute. 
Pacific lorthsest laboratories, Hichlasd, WA. 
1976 

Effects of Traasuraaios oa Pulaoaary Lymph Hodes 
of Bodeats. BSil-SA-5056| COHF-740930| Part of 
Badiation and the lymphatic System, Proseediags 
of the 14th inaual Hanford Biology Syaposium 
held la Bichland, iashlngton, Septeaber 
30-OctobeE 2, 1974, (p. 225-229), 258 p. 

PulBonaEy lymph nodes have beea suggested as 
the ••critical^ tissue fcE insoluble, inhaled 
transuranic coapouads owing to the high 
coacentEatlon of transuEaalcs la th^e lymph 
nodes. About 800 female Spraque-Dawley OE 
Wistar SPF rats of appEOXimately seventy days 
of age sere givea from 0.2 to 3690 nCl of Pu 
238 Pa02 or Pa 239 Pu02 by inhalatioa. 
Intratracheal instillatioa, intraplenral 
injection, or latEaperitoaeal injection. 
From about 1 to 10% of deposited plutoniua 
was translocated to pulmonary lymph nodes. 

the aaouat aepemding oa the time after 
deposition aad the route of adBlalstEationi 
Pu 239 Pffl02 was cleared from pulionary lymph 
nodes faster than Pa 239 Pu02 owing to the 
greater la vivo solubility of Pu 239 Pu02. 
Is pEimary tumors of pnlmosary lyaph aodes 
were observed, inaicating that this tissue 
was not the critical tissue for carcinogenic 
ImauctioB. (Auth) 

Table 1 shows the reteatioa of Pu is pBlBonary 
lyaph nodes after adBlnistratioa of Pa02. Table 
2 shows the iaductiaa of tumors in rodents by Pu 
coipouads. 

<102> 
Sasders^ C.L., and S-H. Heier, Battelle Heaorlal 
iBStitute, Pacific gorthwest LaboratoEies, 
Biology Bepartmeat, Bichland, Wi. 1973 

Effects of DTPA on Excretloa and Tissue 
Distributioa of Injected Plutoaiuii 238 in Fed 
and Fasting Bats. Health Physics, 25, 405-411. 

The Influence of fasting oa the efficacy o£ 
DTPA in eahaaciag the excEetion of 
iatraperitoaeally injected Pu 238 ia female, 
albiao rats was exaaiaed. In uatreated rats, 
the Pu 238 was rapiilf cleared from the 
abdominal cavity iato the blood. The liver 
burden increased to 15X of Iajected dose by 
the 10th day, falling to about 3% by the 35th 
day after injeetloa. About 45% of Injectea 
dose was fouad in the skeletoa after the 
first day; about %2% of the imjected dose was 
excreted in the urine and 27* in the feces 
daring the first 29 days after iajectlon, 
Coaplete fasting for 10 days had ao 
significant effect oa the canulative 
excretion of iajected Pu 238. In aaimals 
givea DTPI wlthia the first hour after Pu 238 
there was a 2.2-fold Iacreased excretloa, and 
a 1.4-foia increased excretion whea DTPA 
adBlnistratioa was started at 14 days after 
Pu 238 Injection, icEespective of fasting. 
It was concluded that the distEibutlon of Pu 
238 bound to ligaads ia extracellular fluids 
aad bone, was not sigaificaatly altered by 
fasting so as to influence the chelation of 
Pu 239 by DTPi. (luth) 

Table 2 shows the distribution of iajected Pu 
238 in tissues of rats 30 days after iajection. 

<103> 
Sanders, C-l., JE., Battelle lemorial Institute, 
Pacific iorthwest laboratories. Biology 
Department, Sichlaad, »A. 1974, Becember 

lat Maaaary Heoplasia Following Deposition of 
Plutonium, Health Physics, 27, 592-593. |0.S. 
Atomic Energy CoBaissiom) 

Groups of 24-38 Sprague-Dawley CD rats were 
exposed to an aerosol of Pu 238 or given an 
ImtEaperitoneal Injection of either Pu 238 
PU02 or Pu 239 Pu02 particles at 65-80 days 
of age. Grsaps of 19-28 Bistar SPF Eats were 
givea either an intratracheal isstillatlOB of 
30 nCi Pu 239 PH02 ia 0.5 physiological 
saliae aloae, or given aa intrapleural 
injection of 80© nCi Pa 239 Pu02 or 0.5 ag 
1.3 am aiaaeter latex beads suspeaded la 0.5 
•1 physiological saline. The cosat aedlaa 
aianeter of Pa02 ranged froa O.I to 0.2 ua. 
The pelt and skeleton from most rats, aad 
selected aaaaary tumors, were aaalyged for 
plutoBlum contents. Heaatoxylla amd eosla 
stalaed sections of all aammary tuaors were 
examined and classified as either Bammary 
fibroadenoma or adeaocarclaoBa. The 
Plutonium content of pelt Increased with 
increasing aiouats of deposited plutoaium. 
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irrespective of chemical form OE route of 
administration, FEOB 25 to 70% of the 
teroiaal body butaeas of Pn foE r a t s given 
iatraperitoaeal Bu 238 Iii02 or iahaled Pu 238 
was found ia the skeleton, as ccmpaiea to 
only a few per cent in the skeletoa following 
Pu 239 PU02 adBinistration. Baanary tamors 
had soBetimes taken up a large fraction of 
inhaled OE injected Pu 238, amounting to as 
Buch as 25* of the terminal body bardea in 
iaaividual aaimals with tumors wighlng 
several hundred graas. Io differences were 
seen ia plutoaiui contents of fibroadenomas 
aad adeoocarcinoBas.. Huch greater amounts of 
Pu 238 were found in Baiaary tumors following 
Pu 239 Pu02 injection than sf Pu 239 
followiag Pu 239 Pii02 Injection due probable 
to the greater in vivo solubility of Pu 238 
Pu02- Incidence of mammary fibroadeaoaa i s 
a l l groups was not significantly greater than 
that seen i s untreated controls. The 
incidence of maB^ary adenocarcinoma was 
significantly greater than coatrols oaly for 
r a t s given an intraperitoneal iajection of 
3600 ECi of P« 238 Pu02. I t was coacluaed 
that depositioa of <1 mcl Pu/kg body weight 
in feaale r a t s did not result in an increased 
incidence of mamiary tmaors i r r ^ p e c t i v e of 
the method of plutooiUB aflBlaistEatlon or the 
solubil i ty of the plutoaiua compound. (FHH) 

<10tt> 
Sanson, B-F., Agricultural lesearch Council, 
Ins t i tu te for lesearch on jDiaal Diseases, 
Department of Punctlonal Pathology, Coapton, 
iewbury, Berkshire, Eaglaad. 1964 

The Transfer of PlutoaiuB 239 from the Diet of a 
Cow to I t s Hilk. British Teteriaaty Journal, 
120, 158-161. 

The possibil i ty that Pu 239 might be 
dispersed aver limited areas of the 
countryside by a nuclear explcsioa or reactor 
accideat suggested that some estimate ought 
to be made of th® exteat to which th i s 
nuclide i s transferred from th® diet of a cow 
to i t s l i l k . The most probable form la which 
Pu would occur is as the finely dividea 
oxide, of extreaely lo® solubi l i ty . The 
amount of Pu la this fora transferred to milk 
was expected to be extretely s i a l l and 
possibly diff icul t to detect So the transfer 
of soluble Pa (as Pu 239 C14) from diet to 
Bilk was also iavestlgated. A ^ l u t l o n 
contaiaimg 48 mg Pu 239 ot 74.8 ng Pu as Pu02 
of particle mize less than 3 a was 
adBinisteEed to two mature lactating Ayrshire 
X Sedpoll sows. The radioactivity found in 
milk, feces, and urine samples from both 
experiaeats was compared with a staadard 
prepared directly from a known saaple of the 
PUC14. The concentrations of Py found in the 
• i lk samples froa the two cows, expressed as 
a percentage of t i e dose peE l i t e r , are 
shown. HaxiauB silk concentrations of Fu 
were reached oa the 2na and 4th day, 163 and 
2.44X dose/1 x 10(E*6) respectively, after 
feeding PuCl4 and Pu02. The concentration ©f 
Pu in uElae was about lOOO t laes that ia 
• i l k , aid the to ta l excretion in seven days 
was approximately 0.2S of the dose in both 
cows, i l t h i r the l imits of accuracy of the 
simple counting aethoa usea for feces 
samples, essentially a l l of the Pu 
adBinisterea in both experiments was 
recovered in the feces. The ob^rved Pu 
levels ia milk may have been due to fecal 
coBtaBlaation, fFHi) 

Table 1 shows Pu appearing in milk afte 
dosing with PuCl4 and PB02. 

oral 

<105> 
Schlenker, B.i., aad J-H. iarshall, irgonne 
national laboratory, Cemter for Human 
Badiobiology, Argoaae, IL. 1974 

Thickness of the Deposit of Plutoniua and Baaium 
at Bone Surfaces in the Beagle. AMi-75-3 (Part 
2) J Part of Badlologlcal and Environmental 
Besearch Division Annual leport, July 1973 
through June 1974, |p, 73-81), 231 p. 

The thickness of the deposit of Pu 239 at 
eaaosteal boae surface in a beagle dog, 90 
days after iajection of BOBOmeric Pu 239, was 
aeasured by solid state alpha spectroaetry-
A pceliainary aeasureaent was also made of 
the thickness of the Ba 226 deposit at 
eaaosteal surface of beagle bone 5 hr after 
injection. For Pu 239 the aaxlBUB thickness 
was found to be < 0-2 urn and for Ra 226 the 
saxiniB thickness was 6.5 ua- If pu 239 is 
deposited in uniform concentration to a depth 
of 0.2 ui or less, then the rate of escape ©f 
alpha-particle energy froa the borne surface 
is overestimated by 2% or less when the 
deposit is assuned to be iaflnitesiaally 
thick. For la 224, uniformly deposited to a 
depth of 5 ui, the overesti»ate is 23 to 32X, 
depending oo the assumption made about 
daughter product reteatioa, when the deposit 
is assuned to be infinitesiaally thick, 
(iuth) 

<106> 
Schubert, J., B.P. Finkel, H.l. White, and G.B. 
Hlrsch, Agronne Iational Laboratory, irgonae, 
11. 1949, Bay 19 

Plutonioi and Ittriun Content of the Blood, 
liver, and Skeleton of the Bat at Blfferent 
Tines After Intravenous AdainistratloB. 
iECD-2651| 12 p. (Deelassified July 19, 1949) 

Elghteea Spragie-Dawley fe»ale rats, weighing 
between 236 and 254 g each received an 
Intravenous iajection via the tall vein of a 
IX sodiua citrate solution containing both Pu 
239 and f 91. Each animal received 0.4 al of 
the solution- This contained 24.3 mg of Pu 
239 (*4| - 1.7 X 10(E*6) cpB aad 0-3 uc of I 
91 (+3) -4 X 10(E-<-3) epm- The animals were 
sacrificed at 5, 15, 30 and 60 Bin. and at 2, 
6, 12, 24 and 48 hours later. Blood, bone 
ana liver wet® reaovea for aaalysis. It was 
shown that 5 min after If Injection, about 
50« of the PU aad about 80X of the I had 
disappeared from the blood, and an 
appreciable fractioa was already deposited in 
the liver and skeleton. Twelve hours after 
adainistEatloB about 20» of the injected dose 
of Pm was still in clrcnlatioa, while the I 
level had fallen to 0.7%. The Pu content of 
the skeleton increased regularly until a 
aaxiauB value of about 45% of the injected 
dose was reached at 24 hr.} while in 6 hr the 
f concentration was near its peak at 45*. 
After the initial rapid Increase of the Pu 
and 1 levels in the liver, the level of Pa 
continued to rise at a alminished rate until 
it reached 24X of the injected dose at 48 hr. 
However, the 1 level decreased very slowly 
after the second hr when the aaxlBUB level of 
close to 10% was attained. It has been shown 
that the rate of reaoval of colloids from the 
circulating blood is related to particle 
size. In the experiment, fractions of Pu and 
I disappeared very slowly, t 1/2=8 and 7 hr 
respectively. The rate constant deterained 
from the graph for the skeletal uptake of the 
radionuclide was 1.3 for Pu and 3.6 for f, 
thus it was estiMted that the diffusion 
velocity of I into boae was 7 tiaes greater 
than that for Pu. (PHH) 
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Figure 2 shows Pu 239 content of blood, liver, 
and skeleton of rats as a function of time after 
intravenous Injection. See also article in the 
Journal of Biological Chemistry, 182, 635-642, 
(1950). 

<107> 
Sevc, J., Mot gives. 1969, March 

Hechanisms of the Simultaneous Effects of 
Ionizing Sadiatioa and Fibroplastic Dust. 
Pracovnl lekarstvi, 21(2), 49-55. 
(Csechoslovakian, English Abstract) 

The combined effects of fibroplastic dust and 
alpha eiitters in white mice were 
investigated In two expOElmental series? 
repeatedly aad In single experlKnt. 
AdBinistration of dust was carEied out by 
CElstoballit by If injection la doses of 3.0 
ag. As alpha emitter, Pu 239 was osed in 
colloid form of plutonism nitEate by I? 
injection im aoses of 0.005 uCl to 3.0 uCl as 
well. Three aoaths later the inhibitory 
effect of the alpha emitter on proaw^tioa of 
collagenous proteins was proven. The effect 
of the alpha emitter does not depend oa the 
presence of silicotic fibrosis, however Its 
Inhibitory effect on collagen foEaatlon in 
the aniials' liver was proven even without 
the adiinistEation of fibroplastic dust. By 
investigation of Incorporation c 14 proline 
In the collagenous and aoncollagenous 
proteins the increasea degEadatioa of the 
soluble form of hydroxyproline as well as th® 
decreasea synthesis of soluble hydroxypEoline 
and proline was proven. The decreased 
lacoEpoEation of C 14 in aoncollagenous 
proteins Indicated that synthesis of 
noncollagenous proteins was inhibited as well 
and that the changes observed were caused by 
uaspeciflc effect of the alpha emitter on 
protein synthesis. The simultaneous effect 
of fibroplastic dust aad the alpha emitter Is 
enabled by cumulation of the alpha emitter la 
fibrotic modules. It may be presumed (for 
which arguments are presentea), that the 
changes observed are caused by the effect of 
the alpha enitter, i.e.. In the case of 
collagenous proteins to fibroblast. Evidence 
Is presented of speeded maturation of 
collagens in vivo In silicosis. (Auth) 

<108> 
Shublk, f.H., A.f. Fedorova, and ¥.?. Borlsova, 
leningrad Scientific Research Insitute of 
Badiation Hygiene, tenlngraa, OSSB. 1973 

Early Changes la Certain Iimuaologlcal Indices 
in the Case of Plutonium 239 Lesion of 
Bxperlaental Animals. iEC-tr-7430| Part of 
Badiobiology, (p. 161-166)} Saaiobiologiya, 
13(1), 119-123. 

A stuay was made on the changes of 
Immunological inaices on sale white rats when 
Pu 239 was givea orally (20 uCl) or injected 
intraveaously (2 aCi). The indices studied 
were bactericidal properties, titer of 
compleasnt and blood lysoxyme, formation of 
coaplefient-fixing auto-antibodies in liver 
and bone marrow. During the first week after 
incorporation of Pu source stimulation of 
auto-antlbodies was observed, in the case of 
oral adolBlstEatlon, the changes were weak 
and statistically insigniflcaffit. After 
Intravenous injection of Pu, by the end of 
the experiment a significant elevation of the 
lysozyae titer and a decrease Is the 
production of auto-aatitodies were observed. 
In general, less pronounced changes were 
observed in th® case of oral adiinistration 

sf Pu- The peculiarities of the distrlbutioii 
of formation of the dose in the case of the 
two modes of Pu admimistration are thought to 
determine the differences ia the chamges in 
the imaisnological respoases. (BAP) 

<109> 
Smith, D.D., Hational Emviroaaeatal Besearch 
Center, Hooltoriag Systems Besearch aad 
Development Laboratory, Las fegas, Bf- 1975, 

Grazing Studies on Selected 
Plutoaiam-contamlnated Areas In Ievada. 
ifO-1S3| Part of ffhite^ H.G. aad Dunaway, P-B-
(Eds.), Th® Sadioecology of Plutomlum aad other 
Traasuranics In Desert Eavlconments, Bevada 
Applied Ecology Group Progress Beport for 1974, 
(p. 125-135) , 504 p. 

A Status report on the initial stages of a 
grazing study initiated in Hay, 1973, in Area 
13 of the Ievada Test Site (ITS) was 
presented. The accoiplishmeats iBCluded the 
quarterly collection of Ingesta samples froa 
flstulated steers, the quarterly sacrifice 
and sampling of a goat, th© semiannual 
sacrifice and sampling sf selected adult and 
youag cattle, and the guartSEly determinatlom 
of aigestibility of range plants. Dietary 
habits were tabulated with favored plant 
species being: two grasses, Indian ricegrass 
and galletai two shrubs, winter fat and 
fsuE-wingea saltbushj and one forb, Bsssian 
thistle. Other analytical data aEe aot yet 
available. The pEimaEy objective of this 
study Is to deteEBlne the uptake and 
distribution of plutonlun by ruminants 
•aintalnea in an actual contaainated area. 
(Auth)(JTE) 

This is a preliminary repoEt. There was no data 
given on plutoniua. 

<110> 
Siith, J.a., B.O. Lloyd, D.B. Atherton, and C.i. 
Kays, Oniversity of Otah, College of Hedlcine, 
Badiobiology Division, Salt Lake City, OT. 1976 

The Early Eetention aad Distribution of 
Bonomeric Plutoniua 237(rt) and Plutonium 
239(*4) la C57B1/DO Bice- COMP-751043s Part of 
Jee, W.S-S. (Ed,), The Health Effects of 
Plutonium and Badius, Proceedings of a Syoposium 
held la Sun falley, Idaho, OctobeE 6-9, 1975. 
J.». PEess, Salt Lake city, Otah, (p. 7-20), 802 
p. 

The early metabolism of monomeElc Pa may 
depend upon its la vivo conceatratiom, since 
la higher concentrations it may polymerize 
forming radlscolloias and be subject to 
phagocytosis. The early biological behavior 
of Pu 237 (•••4) and Pu 239 (-i-*), admlnisteEed by 
intraperitoneal iajection ia citrate solution 
into C57BL/DO aice, was compaEed with the in 
vivo coaceatEations of these two nuclides 
differing by a factor of 10(E#5). Plmtoaium 
237 was also used as a gapna-ray tracer of 
the alpha-emitting Pu 239 in ordec to 
aeteEmine the latter's biological retention 
and tissue distribution- The results showed 
ao significant difference in the metabolism 
of the two nuclides throughout a 91 day 
serial sacEiflc® schedule- However, there 
was a significant sex dependence la the total 
body Eetentioa of Pa primarily due to a 
factor of 2.7 greater quantity of Pu excreted 
by th® female during the first 24 hours 
post-Injection, Parthermore, the half-time 
for reaoval of Pu from the livers of aales 
was 42.7 plus or minus 5.5 days aad from 
livers of females 29.0 plus or minus 2.7 
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days. (Auth) 

Plutonium distEibutlon tables for various 
t issues, and retention tables are given. 

<111> 
Smith, f.H., J.E. Ballou, ».J. Clarke, and B.C. 
Ihoapsoa^ Haaford laboratories. Biology 
laboratory, Bichland, WA. 1961 

Effectiveness of DTPA la Bemovimg Platoaium froB 
the Pig- Proceedings of the Society for 
Experimental Biology and Hedlciae, 107, 120-123. 

Experiments were done to measure the 
effectiveness of DTPA when administration 
promptly followiag platoaium iajection, and 
when adslaisterea afteE a loag inteEval 
following plBtonlum Injection. In the prompt 
treatment experlmeat 6 miaiature swine 
weighiag from 40 to 60 kg were Injected 
Intravenously with 25 uc of Pa 239, 
administered as the tetravalent citrate 
complex ia pH 5 solution. Oae hour later, 3 
of the aaimals tere injected intravenously 
with 40 ml of a pH 7 solutioa containing 9 g 
of the calcium trissdium salt of DTPi. In 
the delayed treatmeat eiperimeat two 15 month 
males weighing 62 and 75 kg, iai^cted 2 
months previously with approximately 175 uc 
of plutoaiua (#4) citrate, were given 5 
consecutive aaily iatraveaous iajeetions of 
CaNa3 DTPA, one gram the first day and 2 g on 
each of the succeeding 4 days. Excreta were 
collected daily in both experiments} daily 
blood samples were obtained only ia the 
delayed tceatmest expeElnent. U.1 amiaals 
were sacrificed 6 or 7 days followiag 
treatment. Complete tissue analyses were 
performed on animals from the prompt 
tEeatment experlneat. The resalts diow that 
a siagle iatraveaous dose of DIPA one houE 
after plutonium admiaistered Eesalted ia 
excretion of approximately 90% sf the 
platoaium. Is csBpared with satEeated 
controls, retention of plutonium in the 
skeleton was reduced fcy a factor of 10 and 
retention in the liver was reduced by a 
factOE of 30. Two pigs tEeated with 5 
consecffltiv® daily iajeetions of DTPA excreted 
11 aad 19« of the plutonium iajected 60 days 
prior to treatmeat, (AuthJ (PM) 

Table 2 shows th® effect of a single prompt dose 
of DTPA on th® retention of Pu by tissues of 
swine. 

<112> 
Smith, T.H., J.I. Falotay, H.i. Bagaa, and B.J. 
acclanahaa, Battelle Memorial Institute, Pacific 
Horthwest LaboratoEies, Bichland, « . 1966, 
January 

Ingestion of Plutonium Oxide Particles by Swine. 
BHWL-280| Part of Thompson, E.C. amd Swesea, 
E.G. (Eds.), Annual Keport for 1965, (p. 40-43), 
139 p. 

The absorption in swine of Ingested 
particulate, Eefractory Pu 238 Pa02 Is less 
than 10(B-6) of the dose. Mo gross 
pathologic changes were noted from 1 Ci of Pu 
238 Pu02 except in one pig where particles 
became entrapped la the iatestiaal wall. 
Passage ti«e for this material was as long as 
14 days, (lath) 

Figures 1 and 2 show relative amonnts of Pu 
pcesent in feces, blood and urine veEsus time 
post Ingestion. Table 1 shows the Pu 238 
csnteat of tissues of a pig 14 days post 
ingestion. 

<113> 
Snyder, E.H., B. Lawrence, and 8.D. Finkle, 
Oaiversity ©f Chicago, Chicago, II, 1948, July 
24 

in Apparatus for Haintainlng a Slow and Constant 
Bate of Injection. CH-3542| HDSC-270s 10 p. 
(Declassified August 29, 1946) 

A machine is aescrlbed which delivers 0.1 ml 
of solution per hour at a constant rate. The 
device proved satisfactory for the Injection 
of a Pu solution Into the veins of rats. The 
resalts of a preliminary trial with three 
rats suggest that the rate of injection Bay 
be a significant factor in the metabolism of 
Pu. Three rats were givea Pa froa the same 
stock bottle but by th® rapid method. The 
rate was egaal to or greater thaa 5.5 x 
10(E-6) curies/ht. The liver fEOi th® animals 
sacrificed on the fourth aay contained 10.2% 
of the dose. The Pu used in this tests was 
Banufactired by Haaford rather than the 
Clinton Engineer Works as in earlier tests. 
The pH on earlier test was 2. These 
consideratioas, ss well as the very few 
animals involved, severely limit the 
conclusion that a slow rate of adminlstratloa 
will yield a minimuB uptake or retention of 
Pa by the liver. (HP) 

<114> 
Stanley, B.E., E.f. Bretthauer, and W.I, Sutton, 
Hational Eavironiental lesearch Center, las 
fegas, Hf. 1975, June 

Absorption, Distributioa, and Excretion of 
PlatoniUB by Dairy Cattle. MfO-153s Part of 
white, H-G. and Dunaway, P.B. (Bds.), The 
Badioecology sf Plutonium and Other Traasuranics 
In Desert Environments, Ievada Applied Ecology 
Group Progress Report for 1974, (p. 97-124), 504 
p. 

The results of tissue uptake in Rolstein 
dairy cows following oral plutoaiam 
aamiaisttatloa were presented. Two groups of 
lactating cows were given oral doses of 
plutoElum. Treatment allguots were placed is 
gelatin capsules and administered by use of a 
balling gun. Group 1 COBS received an acute 
treatment of 3 mCl of platonium citrate per 
animal while Group 2 cows Eeceived 1 mCl 
plutoniuB dioxide per animal per day for 19 
consecutive days. Samples of blood, milk, 
urine, aad feces were taken duriag and after 
aosiag, while tissue saiples were collected 
at necropsys 93 days post-treatment for Group 
1, and 42 and 73 days post-treatment for 
Group 2. The major portion of plutonium 
activity (approximately 9651 in Group 1 and 
slightly less thaa 100% in Group 2) was 
excreted In the feces. However, recovered 
activity in urine and silk of both groups 
confiEmed the bovine gastrointestinal uptake 
and transport of this radlonacliae. Ia both 
groups the total deiosltion sf plutoniua was 
greatest in bone, liver, aad skeletal muscle. 
The liver and bone tissues of cows from 
Group 1, sacrificed at 93 days post-treatment 
retainea approximately 3. 5 x 10 (E-3) and 2.4 
X 10|E-2)* of the oral dose, respectively. 
In Group 2 the liver and bone of cows 
sacrificed at 42 days post-treataent retainea 
approxiaately 5.4 x 10(E-4) and 3,1 x 
10 (E-3)% of the dose respectively. Cows from 
Group 2 sacrificed at 73 days post-treatment 
showed approximate dose retention percentages 
of 6-0 X 10(E-«) in the liveE and 3.2 x 
10(E-3) la bone tissue. Skeletal muscle 
activity closely approximated the liver 
activity in some cases, but was based on a 
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•uch greater mass of tissue. The duodenuB 
and other porticns of the small intestine had 
fairly high concentrations, but unabsorbei 
plutoniUB may have contributed to these 
values. Skin activity values for the 
platoffilua citrate treated aniaals ranged from 
0.2 to 0,4 pCl/gs while values ranging from 
5.3 X 10|E-2)S to 3.8 pCl/g were aoted for 
animals that received the dioxide doses, 
lymph node activity values ramging from 7.6 x 
lO(E-l) to 3-3 X 10(E-2) pCl/g confitmed the 
lymphatic uptake of plutonium following the 
oral dioxiae doses. Plutonium activity in 
bile at the time of sacrifice ranged from 
Bondetectable to 5.6 x lOfE-l) pCl/g when 
samples from both groups were ccmpared. 
BarEow samples from the femurs of the two 
plutoniua dioxide dosed animals that were 
sacrificed at 73 days post-treatment had 
concentrations of 0.091 and 0.021 pCi/g. 
This coEEesponded to the activity levels of 
0.90 and 0.98 pCi/f, respectively observed la 
the Bineralised portion of the bones, lean 
blood serum plutoniua concentrations reached 
a peak of 0.94 pCi/g oa treatment day 13, 
while the mean peak forced element activity, 
0.36 pCi/g, was reached on day 18, plutoaiua 
activity was also observed in the kidneys, 
spleen, cardiac muscle, rumen and abo»asum, 
and was transported across the tovlae 
placenta. The fetal tissue concentration, 
excluding placenta aad fetal fluid, was In 
excess of 1.7 x 10(E-6)« of the oral adult 
dose for the fetus in the plutonium cltEate 
group, and appEoximately 1.8 i 10 (E-5) % of 
dose for the fetus collected from the 
platonium dioxide treated animal. (iuth) (JTE) 

Table 4 lists the approximate percentage sf oral 
plutoniua dose retained in selected bovine 
tissues at the time of sacrifice. Appendix 1 
contains a tabular suBmary of the analysis of 
necropsy tissues from aature Hslsteln daiEy cows 
sacrificed at 42 aad 73 days followiag Ingestion 
of 19 mCi plutonium 238 dioxide per aaiaal. 

<115> 
Stassard, J. M., Oniversity of Bochester, School 
of Bedicine and Oeatlstry, Bochesta:, SI. 1975, 
April 1 

Toxicity of the Transuranium Elements with 
Special Emphasis on Platonium. HISL-291| Part 
sf Hardy, E.P., JE., Eavironmeatal Quarterly, 
Decenber 1, 1974 through Harch 1, 1975, (p. 1-19 
- 1-37), 227 p. 

Biological effects of the transoEanfc 
elements reside prlmaEily in their emission 
of alpha particles during radioactive decay, 
A compsnent of chemical toxicity eaaaot be 
excluded categorically hat is difficult to 
deaoDstrate Indepeaaent of radiation effects. 
The infOEiatlon on plutsnlUB exceeds by far 
that for the other transuEanlcs aad much must 
be Inferrea by analogy from plutonium to the 
otheES. But these are significant 
diffeEences in aetabollc behavior auong the 
nuclides and thus in the relative importance 
of effects la different organ systeas, 
particularly in the relative involvement of 
soft tissues- Ihe transplutonl<^ seen la 
general to be mere mobile and thus lore 
likely to irradiate soft tissues Instead of 
bone. At the low doses of Interest in 
radiation protection, the chief concern Is 
the development of cancer. For many years 
Interest focused primarily oa bone cancer in 
the case of plutonium but It BOW appears that 
the risk of cancer may be almost equally 
divided between lung, liver, and bone under 
certain conditions- this aay be even acre 
likely with the transplutsnlcs. In the case 

of the "hot particle^ c^troversy current 
biological data do aot suppoEt the idea that 
there is an overwhelmiag largeE chance of 
lung cancer around a "hot particle." The 
chance of long-term genetic effects fEom 
deposition of transuEamics im higher aaimals 
has usually been coasiaered negligible 
However it cannot be ignored completely until 
the accumulated information on gonadal 
content has beea fully analyzed aad 
preferably some actual experi^ots completed. 
(Auth) 

Table 1 shows relative risk of selected 
radionttclides Incluaing 0 233, Pu 239, hn 241, 
and Pa 241. Table 2 shows toxicity of selected 
nuclides (including Am 241, Pu 239 asa Cm 24«| 
in rats. 

<116> 
Stevens, f-, and D.l. Berliner, Oniversity of 
otah. College of Hedicine, ladlobiology 
Division, Department of Amatomy, Salt Lake City, 
OT, 1963, iarch 31 

SeruB Transaminase Levels in Plutoniua 239 
Burdeaed Beagle Dogs. C00-227s Part ©f 
Dougherty, t.F., Besearch im Badiobiology, 
Annual Beport of tork la Progress on the Chronic 
Toxicity Program, |p. 221) , 231 p. 

Serum transaminases (glutamic-oxaloacetic and 
glutamic-pyruvic traasaalaase) have been 
shows to be sensitive indicators sf tissue 
damage ia huaans, dogs, and other animals. 
Serum transaalnase levels, particularly serum 
glutamic-pyruvic transaminase (SGPT|, can he 
used to detect early active liveE damage 
before any abaoraality Is shown by other 
liver function tests. In general, the extent 
of the Else reflects the severity and extent 
of hepatscellmlaE damage. Serum tramsaalaase 
levels were measured la a group of normal 
Bon-lnjected beagles as well as in dogs 
buEaened with Pu 239. The Injected doses of 
Pu 239 Eange from 0-016 uCl/kg to 2.8 uCl/kg 
and bUEdea times span a period of 12 to 120 
months. The nsctal mean for serum glutamic 
oxaloacetic transaaiaase (SGOT) is 18 
Slgma-Frankel units/ml amd the mormal mean 
for SGPT is 22 units/ml. i significant 
number sf the Pu 239 burdened animals had 
elevated saPT values and a few of the dogs 
had elevated SGOT values. Two animals, each 
injected with 2.8 uCl Pu 239/kg and bsrden 
times sf 24 Maths had greatly elevated SGPT 
values. These findings will be related to 
eadiatloa Induced liver necrosis and to the 
distribution of Pu 239 la these dogs. 
(Complete Text) 

<117> 
Stevens, W., and D.l. Berliner, Oniversity of 
Otah, College of iediciae, Badiobiology 
Division, Department of Anatony, Salt Lake city, 
OT. 1964, iarch 31 

S9EUB Transaalnase levels ia Beagle Dogs 
Burdemed with Plutonium 239. COO-119-229s Part 
of Dougherty, I.E., Besearch in Badiobiology, 
Anmual lepoEt of loEk in Srogress on the ChEsaic 
Toxicity Program, (p. 93-110), 209 p. 

Serum glutamic oxaloacetic transaminase 
(SGOT) and serum glutaBle pyruvic 
transaminase (SGPT) were measured la beagles 
injected with Pu 239 in dosa levels ranging 
from 0.0157 uc/kg (P 1.0) to 2.91 uc/kg (P 
5.0). A significant difference in SGPT 
betweea Bales and females of the unlnjected 
control group was demonstrated (28-7 plus or 
• iaus 11.1 and 22.1 plus OE alnus 8.95 units 
respectively). There was no difference 
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<117> COM. 
between the SSOT values of males and females . 
There was a c o r r e l a t i o n between t h e i n j e c t e d 
dose s f Pu 239 and the per cen t of MOT and 
SGPT measurements t h a t were e l eva ted . Four 
pec cen t of the SGOT •easureaeDts were 
e leva ted l a the c o a t r o l group, 13% in the 
group in jec ted with 0.0157 uc/kg aad 22X in 
the group i a j e c t e d with 0.04774 uc/kg. Two 
pec cen t sf the SGPI l e a s u r e i e n t s ware 
e leva ted in the c o n t r c l gEoup aad 31% and 46S 
were e l eva ted i n the two grsaps i a j e c t e d a s 
above. Two dogs which had been i n j ec t ed with 
2.91 mc/kg and 2.72 uc/kg were •easured . 
Both dogs showed e leva ted values foE both 
SSOT aad SGPT with t h e former stowlag a very 
high SCPT value of 600 u n i t s a t 28 w n t h s 
^ s t i n j e c t i o n . The i ac rease in SGOT and 
SGPT in t n buEdeaed dogs was a t t r i b u t e d t o 
t he depos i t ion of the Pa 239 in the l i v e r s of 
th@se a n l i a l s . (Auth) (JTE) 

See a l s o Badiation Besearch, 23 , 420-429 (1964)-

<118> 
Stevenss W,, F.B. BruengeE, and B.J. S tover , 
Oaivers i ty of Dtah^ College of Medicine, 
Badiobiology Divis ion , Separtmeat of laatomy. 
Sa l t l ake Ci ty , OT. 1968 

In f ivo S tud ies on the l a t e r a c t i o u s of 
SlutOBlum 1*4) with Blood C o a s t l t u s o t s . 
l a d i a t i o a Beseaceh, 33 , 490-500. 

The d i s t r i b u t i o a of P0(-»4) l a blood plasaa of 
beagles was detetmiaed as a funct ion of t i a e 
afteE i a j e c t i o n of Pu (•i-4) in a c i t r a t e buffer 
s o l u t i o n . Th® plasma was subjected t o gel 
f i l t r a t i o n oa G10O-G2OO c o l a s a s . S ign i f i can t 
amoumts of Pii(*4) were found in t he reg ions 
of low-iolecHlar-weight p r o t e i n s a s wel l as 
in the • o l e c a l a r weight Eaage of small 
Bslecules or i o n s . The amount of Pulf bound 
t o pEoteia iacreased during t h e f i E s t few 
hours afteE i n j e c t i o n , reached a maximaB a t 
about 7 hours , and then d e c r e a s e s t e a d i l y . 
CoBcoi i tant ly t he Pa|-i-4) fouad in the region 
of low-molecular-weight compsuads decreased 
coBtiauously fren 5 minutes t o 30 aays . The 
decrease in the aiomnt of Pulf In the region 
of low-BOlecalar-weight compouads ooesEred 
more r ap id ly thaa did t he decrease in Pulf 
a s soc ia t ed with low-molecular-aelght 
p r o t e i n s . The pEoteins t h a t bound Pu(-i-4) 
were i d e a t i f i e a a s t r a a s f e r r i a aad albumin. 
These pro te in-Pa(*4 | complexes i^Ee separa ted 
by ion-exchange chromatography. ThelE 
i d e n t i t y was csnf i raed by e l e c t r o p h o r e s i s and 
by Fe 59 l abe l ing - The amount of Pa(-|.4) 
bound by tcansfeEEin g rea t ly eiceeded the 
amount bosad by albumla- (Auth) 

<119> 
Stevens, 1 . , P.W. Brienger , and B.J. Stover , 
Oaivers i ty of Otah, College of Hedicine, 
Badiobiology Div i s ion , Department of Anatomy, 
Sa l t lake Ci ty , OT, 1965 

l a f i t r o Studies of the I n t e r a c t i o n s of 
Blutoninm(*4) with Blood P r o t e i n s . Badiat ion 
Besearch, 26^ 114-123. 

The b iad iag of PoC*4) t o bovine albumin, 
canine a lpha , be ta , aed gaBaa-globulia, and 
blood c e l l s and plasma p ro te ins of beagle 
hounds was s tudied in v i t r o . Bas ica l ly , a l l 
t hose r o t e l a s t e s t e d aEe capable of 
i n t e r a c t i n g with Pn(-t-4) i a v i t r o . Blood 
c e l l s e x i b i t e d a low a f f i n i t y foE PaC***)-
There was ao peae t r a t i oa of Pffl(#4) through 
c e l l lembranes, al though i s o l a t e d hemoglobin 
was a lbe to bind Pii(*4), In p lasaa , Pu(*4) 
was assoc ia ted pE l sa r i ly with the 

low-molecular-weight p ro te ins cons i s t i ng of 
albumin and a globuin, and to a l e s s e r extent 
with c o n s t i t u e n t s having a • o l e e a l a r weight 
g r e a t e r than 200,000- (Auth) 

<120> 
Stevens, « - , B.J . Stover, D.E- Atherton, and 
F.W, Brsenger, OatveEsity of Otah, College of 
i ed l c ines ladioblology Divis ion, DepaEtoent of 
iaatomy. Sa l t lake Ci ty , IT} Oaivers i ty of Rorth 
Caro l ina , Department s f Pharaacology, Chapel 
H i l l , iC- 1975, ApEil 

D i s t r i bu t i oa and BxcEetion of Three Cheaical 
Species of PlutoniUB 239 (•i-4) i® the Beagle. 
Health Phys i c s , 28, 387-394-

The eaEly r e t e n t i o n and d i s t r i b u t l s n of Pu 
239 l a the beagle were compared following 
In t ravenous adBin i s t r a t ion of Pu 2391*4) (0,9 
sCi/kg) as the t r a a s f e r r i a coaplex (Pu-Tf), 
a s a p l a t o n l M complex in c i t r a t e buffer (Po 
c i t r a t e ) of p i 3-5 and as a p a r t i c u l a t e 
Pa(*4) la c o l l o i d a l form (Pu-P| . The ea r ly 
a i s t E i b u t i s n and r e t e n t i o n of Pa(*4) a t 14 
days a f t e r imject ioa of P a - c i t r a t e ana 
pa - tEaas f c r r i a were i a a i s t i n g u i s h a b l e . There 
was a d i f ference l a u r ina ry excre t ion 
p a t t e r n s . Deposit ion, • I c r o d i s t r l b u t i o i and 
cetemtion a f t e r a d ^ i a i s t r a t i s a of a 
suspension of p a r t i c u l a t e Pa(*«) dif fered 
g r e a t l y f roa those seen l a dogs in jec ted with 
t r u e s o l u t i o n s of p lu toa iua . After Injectlom 
of Pa-Tf or Pa c i t r a t e t he nucl ide was 
c lea red from c i r c u l a t i o n a t a slow r a t e . 
Approximately 30% was deposi ted i n the l i v e r , 
approximately 50J in t he skele ton and 
approximately 2% ia other sof t t i s s u e s - Pu-P 
l e f t t h e c i r cmla t ioa a t a very f a s t r a t e , 
approximately 70% was deposited in t he l i v e r , 
with only 2% im the boae and approxiaately 
24« i n other sof t t i s s u e , ©mly aa 
i n s i g n i f i c a n t f r ac t ion of the in jec ted Pu-p 
was excre ted . In the l i v e r , the 
• i c E o d i s t r i b u t i o a a f t e r in j ec t ioB of Pu-Tf 
aad Pn c i t r a t e was uaifor« and Pu(•••«) was 
assoc ia ted f i r s t with soluble prstelm and 
l a teE t r ans f e r r ed t o s u b c e l l u l a r l i v e r 
p a r t i c l e s , i f t e r i n j ec t i on of Pa-P the 
m l c r o a i s t r i b u t i o a was heterogeaeousi aost of 
t he Pu(*4) was located in r e t i s a l o e n d o t h e l l a l 
c e l l s and l i t t l e was assoc ia ted with soluble 
p r o t e i n s . After i n j ec t i on of Pu c i t r a t e and 
pu-Tf, Pu(*4) was found on bone su r faces , 
whereas a f t e r i a j e c t i o a of Pu-P, t he s a a l l 
amount of Bu|*4) present was located 
exc los lve ly In macrophages of the bone 
laEEOW. (Auth) 

<121> 
Stower» B . J . , D.B. i t h e r t o a , P . I . Brueager, D-S. 
Buster , ana E. Holt , OalveESlty of Otah, College 
of i e d i c i a e , Badiobiology Divis ion, Departaemt 
of Anatomy, Sa l t lake Ci ty , OT. 1960, iarch 31 

Prel iminary Seport on the Effect of lumber of 
Atoms oa Thsrium DistEibutlon Followiag 
Int ravenous l a j e c t l s a . COO-220| Par t of 
Dougherty, T . F . , Besearch in Badiobiology, in 
Annual lepoEt sf Work in Prsgress on the Chronic 
Toxici ty Prograa, | p . 215-220), 225 p-

In compariag the b i o l o g i c a l behavior of Pu 
239 and e s s e n t i a l l y c a r r i e r - f r e e Th 228 in 
adu l t beagles so ie i n t e r e s t i n g d i f f fe races 
were observed. The quest ion aEose as t o 
whether t he observed d i f fe rences r e su l t ed 
from chemical d i f ferences in the two 
rad ionuc l ides or whether they resal tef l from 
t h e d i f fe rences in amounts In jec ted . To 
i n v e s t i g a t e t h i s question th ree dogs were 
In jec ted with Th 228 to which varying amounts 
of long- l ived thoriuB (Th 232) had been 
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added, the doses belag 40, 4 and 0.4 mg Th. 
A s i g a i f i c a n t d i f fe rence in th® r e l a t i v e 
depos i t ion i a t he s o f t t i s s u e s aad the 
ske le ton was observed. The r e s u l t s suggest 
t h a t t h e d i f fe rences l a beagle retabolism sf 
Pa 239 aad Th 228 do not r e s u l t from the 
d i f fe rence l a t he nambeE ©f a t s i a . ( iuth) 

<122> 
Stover , B . J . , amd I . S . S. J e e , Onlvacsity of 
Otah, co l lege s f i e a i c i n e , Baaiobislogy 
Divis ion, Department of Aaatomy, Sal t Lake C i t y , 
DT. 1963 

Some Effec ts of Isng-Term Alpha I r r a d i a t i o n oa 
the CoBposttion aad S t r u c t u r e of Bone. Health 
Phys ics , 9, 267-27S. 

CompaElsoa of s e l e c t e d s k e l e t a l samples f r o i 
hea l thy a d u l t beagles aad b e a g l e given about 
3 «c Pa 239/kg seveEal years p r io r to 
s a c r i f i c e showed s i g n i f i c a n t d i f fe reaces i a 
E e l a t i v e wateE, oEganlc and iaorgaaic 
con ten t s but ao t i a the Ee la t lve amounts of 
calcium and phosphate l a boae mineral . These 
d i f fe rences coEESlate with h i s t o l o g i c a l aad 
uc roEad log raph ic obse rva t ions sf changes i n 
c e l l u l a r i t y , hypo- and h f p e r a l n e r a l i z a t l o n , 
and l o s s sf osseous t i s s u e . A few changes l a 
r e l a t i v e bone csmposl t ioa with age were 
observed. (Auth) 

<123> 
S t r e l ' t s o v a , f .M. , l o t g iven . 1961 

Comparative iorphology of Chroaic Badiolsstope 
In ju ry . AEC-tE-7512s PaEt of l e b e d l n s k l i , A.f. 
ana Hoskalev, f u . I . p a s . ) , Dls tElba t lon , 
Biological E f f ec t s , and i i g E a t l s n of Badioaetive 
i s o t o p e s , (p. 317-331), 408 p . 

The data sumaaElses 518 cases of chronic 
Eadlat lon s i ckness im r a t s (462), Eabbits 
(46) and flogs (10), g ivea s i n g l e p a r e n t e r a l 
( latEaveaous, l e s s of ten I a to the abdominal 
cav i ty ) i n j e c t i o n s of d i f f e r e n t a o s ^ (from 
0.01 t o 15 uCi/g) or 1 90, I 9 1 , Sr 90, Sr 
89, SE 89, 90, Ba 140, Pu 239, Ce 144, Pr 
147, l a 140, Cs 137, Hu 106 asa Hb 95. The 
a a l n a l s died a f t e r t h e 200th day. I t was 
observed t h a t chroa ic r a d i a t i o a In j a ry by 
r a a i o l s s t o p e s proceeas in the form ofi a) 
tumor pathology with var ious l o c a l l i a t l s n of 
t he processs b) systemic hyperplas t lc- tumor 
l e s i o a to h e a o p s l e t l c organs—leukealas c) 
vascu la r pathology of the p s l y a E t e r i t i s 
noaosa type I and dea th , ao t d ie t o tuaors , i s 
induced, a l so p rogress ive e s a c i a t i o n with 
concomitant n sa spec i f i c I n f ec t l oa . Ihe 
expression of t h e above forms cf chEonlc 
Eadlat lon l a JuEj i s r e l a t e d t o the type of 
a i s t E i b u t i s n and dosage s£ adainis teEed 
e a l t t e E . In take of s k e l e t a l and hepa t ic 
e m i t t e r s In doses of 0.1-2 uCi/gram I s 
assoc ia ted with developaent of ssteosareoma. 
Hepatic e m i t t e r s , l a doses of 0.5-2 uci/gram 
ffoc long- l ived beta e a i t t e r s ) , 6-15 u c i / g r a a 
( for s h o r t - l i v e d beta e i i t t e r s ) , and 1.125 x 
10{E-3) uCi/gra» for alpha emi t t e r s 
(plutoniua 239) induce c i r r h o s i s and tUBors 
of the UveE, aad tuaoES of eadser ine g lands . 
Oalformly d l s tE lbu ted r ad io i so topes (cesium 
137, nlsbluB 95) Induce malignant neoplasms 
of the g a s t E o i n t e s t i a a l t r a c t i a s o ^ 
a n i a a l s . Leukeala l a induced by a l l 
e m i t t e r s . The incidence and t i i e of 
developient of tuoots aEe r e l a t e d t© 
adBinlsteEed dosage of i s o t o p e s . The l a t ency 
period foE osteosarcooa (6-10 sonths) I s 
s h o r t e r than for tumors of the i n t e s t i n e , 
maBBary gland, endocEine g l ands , and leukemia 
(12-13 months). ( iu th) (Fia) 

<124> 
Swlnth, K.l., B-I. GEiffia, and J.F. Park, 
Battelle Bemorlal Institute, Pacific Horthwest 
laboratories, Blchlaad, IA. 1965 

Ihole Boay Counting of Plutoniua 
Bi«l-Sl-11; 12 p. 

ia Dogs. 

Thin Nal(Tl) scimtillatioa couatecs were used 
for the assessment of body burdens ia dogs 
exposed ts Pu 239 aeEosol. ExperiBeats were 
made with both a dog phantom and live dogs. 
The count Eate was affected by changes In dog 
size, isotopic composition of the plutonium, 
aad by plutomium distribution ia the body, i 
SOX change im dog weight made a chaage of a 
factor of two ia coaating efficiency im some 
experiments. The sensitivity for a typical 
dog when counting the x-rays emitted is 2.1 
cpm/nCl and 14.0 cpm/nCl whea couatlag both 
x-rays and 60 kef gamma rays. This 
sensitivity is based oa burdens aeteralned by 
psst-moEtem alpha-coantlag analysis of the 
tissues of several dogs. To date, 30 exposed 
dogs have beea counted which had bod; buraens 
ranging from 0.12 to 2.9 ttCi. (Auth) 

<125> 
Thomas, B.G., lovelaee Fosn4ation for Hedical 
EdacatloE and Besearch, Inhalation Toxicology 
Besearch Institute, HbuqueEgue, iH. 1972, 
SovembeE 

In flvo Solabllity of latramuscalarlf Injected 
Chromium 51-Plffltoalnm 239 Oxide Particles. 
lP-45; Part of HcClellaa, 8,0. and Bupprecht, 

' ' Fission 
Product Iahalation Program, October 1, 1971 
F.C. (Eds.), Annual Beport of the 

' :t lahal -• - - - -
through September 30, 1972, (p, 55-60), 355 p. 

51 A Pu 239 Pa02 aerosol was labeled with Cr 
to enable In vivo measaremeats of initial 
depositioa aad early retention fsllswing 
Iahalatioa exposure- A collection foil from 
a Lovelace Aerosol Particle Separator run was 
used as the souEce saterlal for three 
saspeasioas of aonodisperse Cr Si-labeled 
particles admiaistered by latramasculaE 
injection Into the hind leg of Syrian 
hamsters aad rats. Two aalaals fEon each 
species and three dummies were Injected at 
each particle size (median diameters of 
approxiaately 1.0, 0-4, and 0.1 um). A 
suspension was also maae fro* the back-up 
filteE fEsm an iahalatioa rum with a median 
dlaaeter of approxiaately 0.5 ua, and a 
portion of this was injected as with the 
other suspensions. Animals aad duamies were 
periodically whole-body counted foE Cr 51s 
all animals were sacrificed on day 41. 
Tissue analyses were done for Cr 51 and for 
Ptt 239. The ratio of Eadioattclldes in the 
ImjectloB site was compared to that In the 
dummies and although It varied between 
particle size groups it was consistent within 
groups. The results Indicate that Cr 51 is a 
good label for Pu 239 Pa02, as long as 
certain precautions are taken la delivery of 
aerosol to the aninal. (Auth) 

<126> 
Tregubenko, I.E., Sot given. 1966 

Inhalation sf Platsniua by Bats, ABC-tE-7169} 
Part of Hetabollsm of Badioisotopes in the 
Animal Organism, (p. 124-136). 

I solution of Pu (Ho3)4 ia HI03, containing 
4.48 g of Pu/1 (280 mCl/1) was aiffused la a 
chambeE for inhalation by albino rats, 
weighiag 160 plus or miaas 2.92 g. 
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<126> COIT. 
I n h a l a t i o a was a d i i n l s t e r e d for 30 minutes. 
Ihe animals were s a c r i f i c e d imaediately a f t e r 
i n h a l a t i o n and over a period of 32 dayss 1, 
2^ 4 , 8 , 16, and 32 days a f t e r imhalatiom. 
The t i s s u e s were assayea for r a a i o a c t i v i t y 
and the r e s u l t s ace givea im a t ab l e . Ia 
r a t s s a c r i f i c e d imaediately a f t e r i a h a l a t i o n 
about 35» of t he inhaled Pu was found In t he 
GI t r a c t . This I a i t i a l guamtlty was excreted 
with feees im t h e f i r s t few days. Daring the 
32 days , aboat 70^ of t he inhaled dose of Pu 
passed through th© 61 t r a c t of the animals. 
The ske le ton and l i v e r were th® main t a r g e t s 
©f i aco rpo ra t l on of Pm. Plutcniuo aerosol i s 
25% r e t a i n e d l a the resp i ra toEy t r a c t . 
P lutoniua reabsorp t ion from the lungs makes 
up 20X sf t he g u a a t l t j i n i t i a l l y Eetalnea In 
the resp lEa tory tEact- From the 
t o x l c o l o g i c a l po in t of view inha la t ion Is t he 
most daageEous aeans of access i a to the 
organism, because of the r e l a t i v e l y high 
degree of EeabsoEption from th® lungs and 
predominant depos i t i oa sf t he r e a b ^ r b e d 
share im the ske l e ton . (PiH) 

Table 1 shows Pu conten t of Eat oEgaas a t 
differeffit I n t e r v a l s fo l lswing I aha l a t i oa . Table 
2 shows the r e l a t i v e d i s t r i b u t i o n of Pu i n the 
Bain t a r g e t organs a s r e l a t e d to d i f fe ren t means 
of adB in i s t r a t i on in t he o r g a a i s a . 

<127> 
Tregabenko, I . P . , and 0 . 1 . 
1966 

©V, Mot given. 

Combined Effect of Complexlag Subs t ance 
Diure t ics oa t he Behavior of Emit ters la the 
OEganlsm. iEC-tE-7169s Par t of HetaboUsi of 
Badioisotopes l a t h e A a i i a l OrgaaisB, (p. 
205-209). 

A s tudy was made of t h e e f f ec t of one s r two 
COBplexing agents (IDTi, sodius 
hexanetaphosphate paP) eoBblaed with 
d i u r e t i c s (fliSEetia, a e t h y l e a f f e l s e , 
•ercuzal ) a s well a s with ep inephr i ie sa the 
behavior of y t t r l u n , cerluB and plutonium in 
Ea t s . S t a t i s t i c a l l y r e l i a b l e diffeEences 
s e r e e s t a b l i s h e d between the act ion of EOTA 
aad HHP. Idmin i s t r a t i on of both toge ther has 
a lesseE e f fec t than EDTi a l s a e . Diure t ics 
do not a f fec t t h e behavior i a the oxganisn of 
yt tEiua„ ce r i uB , and plutonium or e ^ r e t i o n 
the reof . When combined with E0T& 
ae thy lca f fe i ae i n h i b i t s inc rease l a 
depos i t ion of c e r i u a i a the b s a ^ , which I s 
t y p i c a l for EDTA a loae . aercagal coabined 
with HHP somewhat I n c r e a s e s platonium 
depos i t ion i n t he l i v e r - EpiaeiAEine alone 
oE In combinations with ESTA and BMP a l M l y 
i nc rea se s aepos l t i on of y t t r i u i in the l i v e r . 
The lack of Eesponse t o d i u r e t i c s with 
r e spec t t o excre t ion of y t t r i u i , cerium and 
platoMlaB i n d i c a t e s t h a t these elements a re 
not subjec t t o reabsorp t ion i n the r e n a l 
t s b a l e s . ( iu th) 

<128> 
Tseveleva, I - A . , G.S. Mushkacheva, T.H. Eysina, 
1.0, SuEiaa, and f , f . Kreslov, Sot given. 1971 

eeehanisBs of Developaent sf Plstesium 
Pffleaassclerosis. iEC-tE-7387| Par t of Boskalev, 
l u . I . c s a . ) , Be»©t€ Af te re f fec t s sf Badiat ion 
Damage, (p. 371-380), 574 p . 

Babbits weighing 2-3 kg weEe adBinis terea 
with aBBsaiuB plutonlum-pentacarbonate in a 
12« s o l u t i o n of aBBSBlui carbonate by s i a g l e 
i n h a l a t i o n . One group received 1.5 mCl Pu 
239 (average) and the second recslveS an 
average of 5 aCi- In a n i a a l s s i t h a dsse of 

1.5 UCl, the content of l i p i d s in the lungs 
was iacEeased a f t e r a day up to 133% and by 
t h e end of 30 days had a t t a i n e d a maxlBiw 
value of 180». In r a b b i t s with a dose of 5 
aCl , two seeks sf i nha la t ion r a i s ed the l e v e l 
t o 185« of the con t ro l levels by t h r e e Bonths 
i t had decreased somewhat, but remaimea high 
s i x months a f t e r I nha l a t i on . In r a b b i t s 
rece iv ing a high Pa dose t he re was aa 
Inc rease in the hydroxyproline l e v e l which 
was up to 143-148* of the c o n t r o l a f t e r two 
t o four months. The coa tea t of 
mucopolysacehatides increased i n both groups. 
I n v e s t i g a t i o n of t h e l e v e l of t o t a l aitEogen 
of hexosamine and s i a l i c a c id s revealed a 
change ia the content of these substances 
which occurred p a r a l l e l with the change l a 
t h e dyaa i i c s of weight of the l ungs . The 

t loash lp betwee " ' 
damage i s discussed 
r e l a t i o n s h i p between r a d i a t i o n dsse and c e l l 

(FBB) 

<129> 
Iwente, J.A,, Oaiversity of Otah, College of 
Medicine, Badiobiology Division, Department of 
AnatoBf, Salt lake City, OT. 1960, iaECh 31? 
1960 

Ihe localised Coneentratioa aad Dose Bate 
DeliveEed by Plutonium 239 Deposited in Bone. 
COO-220S Part of Dougherty, T.F., Besearch in 
Badiobiology, Aa Aaaual Beport of fork in 
Progress oa the ChEonic Toxicity Program, (p. 
224-225), 225 p. s Badiatiom Besearch, 12, 
480-481. 

The localized concentration of Pu 239 
associated with different histological 
structures has been measured by 
aicEoaemsitometEic aaalysis of guaatltative 
autoEaaiograms. The data have been obtained 
for lumbar vertebrae taken from eighteen dogs 
sacrificed from 1 to 2059 days after 
lajectioa of 3.0 uCl Pu 239/kf. There Is 
comslderable vaEiatlon la the actual 
conceatratlOE of Pu 239 associated with aay 
histological structuEe. The average amount 
of Pu 239 associated with the endosteal 
surface of trabecular boae Is from 4 to 6 
times greateE than the average haversian 
system deposit, fEom 2 ts 4 times greater 
than the average peEiosteal deposit, about 
2.5 times greater than the aveEage periosteal 
deposit, about 2-5 times greater than that 
deposited diffusely In bsne formed after 
Injection, aad from 1 to 2 tiaes less than 
punctate spots la the marrow, presumably 
nacrsphages. The average endosteal Pu 239 
concentration (measured im 6 dogs sacrificed 
froa 3 to 28 days after Injection) ranges 
from 1.25 to 1,40 x lO(E-S) uaci/ffi2. This 
concentration decreases to 0.9 ts 1.1 x 
10(E-5) uuCi/u2 during th® first year after 
injection aad remains relatively constant 
thereafter. The average dose rate to ssft 
tissue within alpha raage of this deposit is 
47 to 53 rads per day duriag the first south 
afteE injection and between 32 ts 40 rads per 
day at times greater than one year after 
Injection. Ihe localized dsse rate aellvered 
by this deposit does not differ significantly 
betweea dogs dying with clinically recognized 
tuBOEs aad dogs dying the same number of days 
of other causes. (Auth)(Complete Text) 

<130> 
Twente, J - 1 . , E.G. But le r , and » .S-S. J e e , 
Oaivers i ty of Otah, College of i e d l c i n e , 
Badiobiology Divis ion, Department of Anatoay, 
Sa l t Lake C i ty , OT. 1960, Bareh 31 

The Localized Dis t r ibu t ion of Plutonium 239 in 
the lUBbar f e r t e b r a l Centra of S- level Dogs. 
COO-22SS Par t of Dougherty, T .F- , Besearch i n 



<130> 

BIOlOGICii ASPECTS 
iHIHilS 

<130> COMT. 
Badiobiology, in Anaual Beport of Bork in 
EEogress on the Chronic Toxicity Program, (p. 
168-196), 225 p. 

The PU239 coneentratioa asssciated with 
vaEious histological struetares la the lumbar 
vertebral centra was eeasuEed by 
•Icrodensitoietiic analysis of quantitative 
antoEadisgrams- The report iiclides the data 
obtained on dogs injected with about 3 uCl of 
Pu 239 per kilogram. Ihe changes in the 
localized distEibutiom of Pa 239 with 
increasing time after injection are 
presented. The conceatEation associated with 
the trabecalac surface, periost^l sarface, 
and post Injection bone is calculated ts be 
about 1-2 X 10(E-5) uCi/u|E4-2), 0.3 x 10(E-5) 
uci/ii(l«), aad 0.09 x 10(1-6) iCi/a(E*3) 
ducing the first year after Iajection. The 
average dose rate' delivered to ssft tissue 
within alpha range of these defcsitlons Is 
respectively 46, 12 and 1.9 rads per day. 
CAuth) 

Table 3 shows Pu 239 coacentEatlon on perlssteal 
surfaces and average dose rate ts c»lls within 
alpha Eange. Table 4 shows Pu 239 concentration 
in bone formed after iajectioa and the average 
dose rate to marrow within alpha range. 

<131> 
folf, f,, KerafsEschuags^eatram KarlsEshe, 
lastltut fur Strahlenbiolsgie, Karlsruhe, Geraaa 
Federal fiepublic. 1975, July 

The Effect of Coabinatioas of Chelatiag Agents 
en the Translocation of latramascularly 
Deposited Plutoaiua 239 Hitrate ia the lat. 
Health Physics, 29, 61-68. 

The effect of direct iajection of chelating 
agents into simulated puncture muads 
contamlaated with Pu 239 nitEate was 
investigated. Male albino rats (180-205 g) 
were iajected lotraBuseularly lith 0.5 uCl Pu 
239 in 10 nl 3 a BI03 and treated 1 hr 
(prompt treatment) O E 21 days (delayed 
treatment) later with single or combined 
chelates. The ability to stimulate absorption 
of Pu 239 from the injection site decreases 
in the OEder: Desferrioxaains (DFOA) greater 
than calcium diethylenetriaBlnepeBtaacetate 
(DTPA) much greater than dlsoainm 
aipicollnate greater than tclssdlttm citEate. 
Substantially better Eesults were obtained by 
slBultaneous adainstEatlon of mixtures sf 
DTPi ••• aipicollnate, DTEl ^ DFOI, DFOA * 
citrate, aad OTPi # citrate, all showing 
virtually the sa«e effectiveness. The 
retention pattern of Pu 239 tEaaslocated from 
the wouad into body organs after chelation 
therapy was coasiderea as a measuEe of the 
cooplex stability ia vivo. Greatest 
Eeduction in the skeleton and liver was 
achieved by DlPi amd by its csiblaation with 
BFO* or citrate. On the other hand, the Pa 
239 tEansferred from the injection sit® 
showed increased proportional deposition Im 
the kidneys by DFOA, in the skeleton by 
aipicollnate amd in the liver and skeleton by 
citrate. Combiaatioas of DTPA with tartrate, 
lactate, pyruvate oc chinsliaate as well as 
those of citrate with aipicollnate or 
chioollnate were equally or less effective 
thaa OTP& or DFOi alsae. Hyalarosiaase did 
not Influence the effectiveness of tceataent. 
Op to absat 90% ©f Pu 239 could be Eemoved 
froa the injeetloa site by treatment 1 hr 
after aaalnlstratiOE and op ts about 308 3 
weeks later. Practical iaplicatlons of these 
flndiogs were discussea. (iuth) (FHi) 

Table 1 shows effects of early treatment with 

chelates on aistEibutlom of Pu 239 la rats. 

<132> 
iilsoa, B.H., and J-L. Terry, Oaiversity of 
lochester, Bochester, II. 1965, Juae 28 

PlutsnlUB Optake by iaiaals Exposed to a 
Hoa-iaclear Detonatloa of a Plutoalui-Bearlng 
Weapon Siialaat. Part 1. Field Operatloas-
DB-665S 47 p. 

OperatioB Boiler Coaster was a joint Onited 
States-Offiited Kingaoo field exercise 
UBdeEtaken to aid in the evaluation of 
criteria for the storage and traaspsEt of 
platOEium-beariag weapons. The biological 
stuaies performed as a part of the operation 
csaslstea of exposing 84 dogs, 84 burros, and 
132 sheep to the cloud resulting from the 
nonauclear detonatisa of a plutosluB-beaEimg 
weapon. I^aediatelf after cloud passage, the 
exposed aniaals were recovered and 
decontaminated, and seEial sacrifices 
aecordiag to a 3 year schedule were 
initiated. Autopsies were peEfoEmed on all 
sacrificed amiaals, and tissues were taken 
for radischemical aaalysis, autoEadlsgraphy, 
and pathology. In addition, some exposed 
aaimals were followed for Pu excretion- The 
depositioa and retention of Pu ia the aniaals 
as a Eesnlt of breathing from the passing 
cloud were deterained and the Pu collected by 
the breathing animals was compared with that 
collected by air samplers located with the 
animals. The first evidence of animal 
exposure was obtained by alpha survey of the 
wagoas as they returaed to the lai-Safe area. 
Piadiags sere highly variable, as was to be 
expected in making field measuceaeBts of 
alpha contaminatloE- Heasucemeats were made 
with a PiC-3G, and the highest values foaad 
on each of the wagons Eanged from 450 cpn to 
8,000 cpa. The fladings of the air saopllag 
pEogram are summarized qualitatively only. 
Subsequent Eeports will present results and 
interpEetatloas. (FBH) 

<133> 
lelklna, l.l., aad Z.B. Tokarskaya, Sot glven-
1963, July 2 

The Problem of liver Pathochemistry ifter Injury 
with Plutoaiua 239. JPBS-19995| 8 p.s foprosy 
Heditsinskoi Khimii, 9 (2|, 154-160. 

In this laboratory study a solution of Pu 
nitrate was Intraveaously Injected Into 46 
rabbits and 28 Eongcel dogs, it certain 
periods post-injection the animals sere 
sacrificed and blood was analyzed for secum 
protein fractions, total protein, alkaline 
phosphatase activity and activity of the 
traasaminases. area production was studied in 
liver sections. Pre-cirrhotic changes were 
noted la the rabbits after three to six 
months. Between six and eight-aonths after 
the injestioa the Eabbits died aad clErhosis 
of the liver was found im 77.5X of the cases. 
In oaly one dog was cirrhosis of the liver 
found 420 days after the iajection. Total 
proteia contents were reduced by 11% after 
180 days ia rabbits and 15S after 420 days in 
the dogs. This was caused aaialy by a 
reduction in the albnaiB of 1«« after 180 
days in the rabbits and 29S after 420 Says ia 
the dogs. A disordeE sf serua albumin 
synthesis was said to be the first sign of 
hepatic deficiency. The second chaage was a 
gradual Increase in the activity of serua 
transaminases. The maxiauB glutaaic-alaaiae 
traasamlaase and glutaalc-aspartic 
traasaalnase activities were noted after 420 
days and had increased by 5 and 1.6 times. 



BIOlOGICii ASPECTS 
MIHiLS 

33 
<133> 

<133> COiT. 
respectively- This was accompaBled by aajOE 
fluctuatioas ia urea production which finally 
resulted ia a reduction of 30« In the rabbits 
and 75« la the day which develcped cirrhosis , 
alkaline phosphatase activity ia the secua 
of the dogs remained noEBal except for an 
increase noted after 360 days in the animal 
Hhick developed cirrhosis . (JTE) 

<134> 
Earth, J . , Matisnal Eavironaeatal Besearch 
Center, Las fegas, if. 1975, June 

The Solubility of ElutsniuB froa Bumen Csnteats 
of Cattle Grazing oa Plutonlui-Contaminatea 
Desert fegetatisa in In f l t ro Bovlie 
Gastrointestinal Fluids. ifO-153} Part of 
ih i t e , H.G- aad Dunaway, P.B. (Eas.), The 
Badioecology of Plutonium and Other Traasuranics 
in Desert Environments, Ievada Applied Ecology 
Group Progress Beport for 1974, (p, 137-149), 
504 p. 

Bumen contents of ca t t l e grazing ©m 
iitoaium-coataiinated desert vegetation were 
cubated In simalated bovine 

gastrolntestlaal fluids to study the 
alimentary solubili ty of plutsnium. Trials 
were run dmrlng lovember, 1973, amd during 
FebEuaEy, Bay, July, and iugsst , 1974. 
During the Hay aad July t r i a l s , a large 
Increase In plutsniua solubil i ty accompanied 
by a maEked reductiom in plutsniui 
coaeeatration of the ruien coatents was 
observed coacuEremtly with a reduction la 
Intake of EOBOTll l lSiTl and an Increase ia 
the Intake of OBIZOPSIS HIHBBOIDES or 
SUiSIOH JOBATDi. However, doEing the 
lovember, February, aad iugust t r i a l s , 
comparatively high conceatEation of 
plutoniua, but low plutoaiua solublUty, was 
associated with high levels sf EDtOTI* LiHATi 
in the rumen coatents. Plutoalui 238 was 
generally more soluble than plutsnium 239 in 
these fluids. Eatiss of the percentage of 
soluble plutonium 238 to the percentage of 
soluble Plutonium 239 varied from 1s1 to 18:1 
on a radioactivity basis. (iuth) 

<135> 
Blaylock, B. 6, , and J-P, l i therspcsa. Oak Bldge 
iational laboratory, EavlEsamestal Sciences 
Divisloa, Oak Bldge, Ti. 1975 

Dose Estimation aad Prediction of Badiatlon 
Effects o® Aquatic Biota Besulting from 
Badioaetive Releases frsa the Buclear Fuel 
Cycle. CO»F-750662| IABA-Sl-1985 STI/POB/406S 
Part of Proceedings of a Symposium ©a the 
fiadisloglcal Impacts ©f Bcleases from Suclear 
Faci l i t ies iato Aquatic Eavironaents held la 
Otaniemi, Fialaad, June 30-July 4, 1975, |18 p.) 
524 p. 

The radiation dose received by aquatic biota 
from different muclear processes and the 
•aj©E aose-contclbating radlomisiiaes, and 
the impact of the estimated doses oa aquatic 
biota have been deteraiaed. Dose estimates 
are lad® by using radisnmcllde csaceatration 
•easurea in the liquid effluents of 
representative f ac i l i t i e s . Where 
Beasurements sf concentrations are not 
available, predicted radioactive releases to 
the agaatie envlEOBaent are used for dose 
calculations, llthoagh radioactive releases 
from reactors used to generate e lect r ical 
eoergy have Eeceived the Bost attention, and 
are the best aocuBeated, th is evaluatisa 
indicates the potential for a greater 
Eadlatlon dose to aquatic biota from the 
nuclear fuel supply f ac i l i t i e s ( i . e . , mining 

and milling), Ihe effects of chroaic 
low-level radiation on aquatic organisms are 
discussed froe somatic and genetic 
viewpoints. Based on the bo4y sf 
radiobiological evidence accumulated up to 
th® present t ine , no significant deleterious 
effects are pEedicted for popalatloos of 
aquatic organisms exposed to the estimated 
dose rates resulting from routine releases 
from conversion, eatichBeat, fabricatloa, 
reactors and reprocessing f ac i l i t i e s . At the 
doses estimated for milling and mialng 
operations i t would be flifficBlt to detect 
Eadlatlon effects oa aquatic populationsi 
however the significance of such radiation 
exposures t s aquatic populations eaaaot be 
fully evaluated without further research sm 
effects of chEomic low-level radiation. 
CAuth)(ID) 

Tables oa estimated Esaioaucliae doses to 
aquatic srganlsBS from nuclear fac i l i t i e s are 
laelaaed. See also inclear Safety, 17(3), 
351-361 (1976). 

<136> 
Jacobson, 1.0., K.S. Cole, J.J. Ilckson, amd E. 
lorea2, Oniversity sf Chicago, Chicago, It. 
1945, September 8 

BepoEt ©f Health Activities for Bsnth of August, 
1945- Ci-31305 8 p. (Declassified December 22, 
1952) 

Abstracts are presented for work performed 
durime the month at the laboratory involving 
clinical Beaiclne and sedical research, 
biological research section, Bedical 
iodustEial hazards and health physics, the 
National Cancer Institute studies, and 
eetabolic studies of plutonium. The clinical 
medielae performs physical examinations aad 
laboratory tests oa eaployees along with 
other research projects. Ia the biological 
research section, work is continuing along 
several lines in increasing the efficiency of 
aerosol prodactisn Im small chambers. 
Analyses are being completed on an Imtsbatlon 
experliemt on the effect of citrate ©n 
absorption of Pu from the lungs. Citrate is 
not a satisfactory therapeutic agent, merely 
succeeding in transferring Pu frsB lungs to 
the skeleton. Bice have beea injected with 
doses of 0.05, 0.125, 0.5 and 1.0 ug of Pu/g 
of body weight amd results of blood studies 
are reported. Host work in medical industrial 
ha2aEds and health physics section Is devoted 
to developing a leihod for determining th® 
aasunt of Pu im large amounts of urine from 
project personnel. Human tissue containing 2 
dpi can now be analyzed for Pm content with 
90< recovery, ionltoring ©f resalts for 
perssnael and facilities are reported, 
latlsaal Health Institute studies sa x and 
Gaiaa radiation effects are contlnulag, la 
metabolic studies of plutoniua, additional 
radlsautographic evidence substantiates the 
view that plutoBlum is accuBulated 
principally In the osteoid matrix. Human 
excretory studies, coaplete through the 87th 
aay show the elimination rate of Pu averages 
0.005% per day. Fecal aad urinary excretion 
is greater in cats. Decrsase in surface 
alpha activity in rats ^ n be effected by 
aecalcificatioi and recalclficatisn of bone. 
Hetabollsm of plutonium In plants is 
described in another report. (BBi) 

<137> 
Bot given, irgonne Iational laboratory, Argonme, 
II. 1967, December 

Biological and Medical Besearch Division, Annual 
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<137> COHX. 
fiepoEt, 1967. Ml-74095 300 p. 

Besearch activities are reported in the 
followiag areas of investigatleas biophysical 
studies of »©lecular interactions, radiation 
effects oa cultured cells, and factors 
affecting radiosensltivltys aaalysis of 
radiatiss effects on cells at tte biocheaical 
level, and the biosynthesis sf 
•acEomoleculess biosynthesis aufl activity of 
etajmem ia varioas pathways and the effects 
of Ionizing Eaaiatlon on these pheaoaena; 
prepaEatioa, detection, analysis, aad effects 
of radioisotopes in tracer studiesj 
Investigations of biochemical activities at 
the ultrastractuEal level in eellss effects 
of hormones oa phototEophic mechanisBs in 
plaatsj gravity copensatloa studies la 
Irradiated and nonlrradiated plaatss studies 
in maBBalian genetics and the effects of 
radiation on genetic patternss •icrsbial 
genetics and mutagenesis in microbial 
populatlsBss raaioblological and bliwhealcal 
studies of developmeatal phenomena among 
amphibia and inaectss biochemical, 
biophysical and radiobiological studies of 
the oechanisBs of carsiasgenesis ia 
ocgaaiSBSS analysis of pheooaeoa affordiag 
pcotection to tissues against radiation, 
incluaiag endogenous nechanlsmss ceUular ana 
sonatle effects of Isulzimg radiation on 
oEgaaisBs, Including factors affecting 
radiosensltlvity and repair mechanlsmss 
studies relating to the medical status of 
laboratsEy aaiaalss theoretical studies in 
cellular and animal biologys radiation 
dosiaetry studies; toxicity and metabollsa sf 
radioisstopes ia beagle dogss physiological 
ana medical status of the beagle dog colony; 
ana EsaitoElng of radioisotope soateat of 
selected eavironmeats. A list sf 116 
publications is included as well as an author 
index to the research reports. (BEB) 

<138> 
Stather, J.«., Iational Badiologlcal Protection 
Board, Harwell, England. 1974, October 

The Effect sf Chemical Form oa the Distribution 
and Excretion of Plutcaiam 239 Following Its 
Deposition la the Besplratory System of th® lat. 
MPB-1311 Part of Stather, J.f., et al. The 
Sadiological Protection of People Exposed to 
Plutoniums CurEent Besearch at the Sational 
aadiological Protection Board, (p. 4-35), 127 p. 

The aetabslisa of the transportable fraction 
of both 'solubles ana "insoluble' forms of 
plutoniua following their depssition in the 
respiratory system of the rat by either 
Inhalatlsn or pulmonary intubation has been 
Investigated. Ibe results have shown that 
following the depssition In lung of various 
chemical forms of plutoaiaB (nitEate, 
citrate, oxalate, dioxide, DTPA complex) the 
activity deposited In extrapulBonary tissues 
at one week varied cousiderablj with the 
chemical fori of th® plutonium. After on® 
week the aioint in extrapulBonary tissue was 
69X of the initial pulmonary deposit of 
plutoniua sitcat®, while for plutomiam 
aioxide the coEEespsnaiag valae was 0.074X. 
Absotption of both plutoniui nitrate and 
citrate frsa the pulmonary region was 
approxiaately four times greater thaa froa 
either the tracheobronchial O E nasopharyngeal 
regions. Ibout 13% of the activity entering 
the blood during th® flEst week after 
palmonaiy adminlstcation of plutonium 
nitrate, citEate OE oxide, was letalaefl In 
the liver at 7 days iBplying that plutonlUB 
was circulating la the blood In a "BsnoaeEic" 
for a. The cunulative excretion of plutoniua 

ia the urla® In the same period was 
equivalent to about 4.5« sf the total 
activity transferred to tissues froa the 
blood. The experimental results suggested 
that this value could be usea for calculating 
the total tissue content from arlaary 
excretion measfflEeaents. This staay also 
aemonstrated that mixed aerosols of plutoniam 
dioxide and sodlua oxide more easily 
translocated from the lung to blood than 
aerosols of plutoaiua dioxide, i maxlmuB 
transportability was reached at a Puslla 
atomic ratio of about 1s20, when the 
transportable fraction s£ plutonium was 45 
times that from a plutoniui dioxide aerosol 
aloae. (iuth) 

Table 6 shows the tissue distribution amd 
cumulative excretion of Pa one week after 
pulBonary intubation ia various shemioal form. 

<139> 
Woodhead, D.S., Ministry of Igrlculture, 
Fisheries and Fsod, Fisheries Sadlobiological 
laboratory, tosestoft, Suffolk, Onited Kingdom. 
1974 

The Bstiaatloa of Badiation Dos® Bates to Fish 
in ContaBlnated environments, and the Assessaemt 
of th® Possible Consequences. CO»F-740529s 
STI/P0B/375S IABi-SII-184/11s Part sf Proceeaings 
of a SyBposiUB oa Populati<m Dose Evaluation ana 
Standards for Han and His Eavlroaient held in 
PsrtoEoa, fugoslavia. Bay 20-24, 1974, (p. 
555-575) , 646 p. 

The disposal of Eadioactive waste iato 
coastal waters, £iv@ES and lakes may produce 
localized coaditloas In which fish experience 
radiation dose rates in excess of that froa 
the natural background. Beasoaably realistic 
estimates of these dose rates aay be obtained 
by eoablning data on the levels of 
radioactivity in the water, sediments and 
fish with simple aoslmetry moaels. fhere the 
aose rates are sufficiently high it has been 
possible to proviae confirmation of the 
estimates, using la situ therBSluminescent 
dosl^eteES. A knowledge of the radiation 
cegime, together with Informatioa om the 
effects sf irradiation on fish, provides a 
basis for assessing the consequences for fish 
populatioas ia contaminated environments, 
liuth) 

Tables on natural and discharged radioactivity 
in freshwater aad seawater are presentea. 

<140> 
Arnold, J.S., irgonae Hational Laboratory, 
Chicago, II. 1951 

Progress Beporti Sadioautography, AMt-4625; 
PaEt of Braes, A.H. (Ed.), Division of 
Biological and Medical lesearch suarterly 
Seport, February, iarch, April, 1951, (p. 
72-84), 229 p. 

The status of raaioautsgraphic studies of the 
aepositisE of calcium 45, radium, and 
plutonium 239 in bones sf rats, mice, and 
dsfs is given. Calcium 45 appears ts be 
deposited la bones of rats la 5 wajsj (1) 
diffuse, anifsrm, aad light deposition is all 
bone both cortical and trabecular, (2) 
coaeentrated deposition in areas where bone 
growth is ©ccuEring, (3) conceatEated In 
areas of epiphyseal cartilage, (4) 
conceatEated around blood nutrient vessels ia 
cortical boae, and (5) Boderat® concentration 
above diffuse light depssitisn in bone 
recently formed prior t© injection. Calcium 
of th® plasma (extracellular fluid) appears 
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<140> 

<140> COiT. 
t o be exchanging c o a t i n a a U y with t h a t sf 
bone. Ia Eadlsamtographs of a biopsy 
specimen from the ae taphyseal a reas of the 
femur of a dog 24 hsurs a f t e r I f I n j e c t i s n , 
radium was depss i ted i n 2 wayss (1) aiffus®, 
uniform, l i g h t depos i t ion in both c o r t i c a l 
ana t r abecu l a r booe, and C2) highly l oca l i zed 
c o a c e a t r a t i s n s . Pe r ivascu la r deps s i t i sn of 
r ad iu s ia dog bene resembled t h a t sf Ca 45 i n 
the r a t . The d i s t E i b u t l o n of raaium in th® 
amputated lower leg of a p a t i e n t who, 25 
years previously received aa uaknowa amount 
sf radium, i s underway. The d i s t r i b u t i o n In 
the p a t i e n t i s very d i f f sEea t from the 
I n i t i a l d i s t r l b u t l o B in t he dog. Platonium 
239 i s at ao t l a e d i f fuse ly aeposl ted l a t he 
bone. I t s i n i t i a l a i s t r i b u t i s n in the r a t , 
mouse, aad dog i s r e s t r i c t e d to endos tea l , 
peEios tea l , peEivascular , aad epiphyseal 
concen t r a t ions . I t I s csncemtratea in 
aacrophages sf the bone maErsw ana I t s e f f e c t 
on hematopoiet ic c e l l s i s ev iden t . (JTE) 

<141> 
BalE, B . J . , B a t t e l l e Memorial I n s t i t u t e , Pac i f i c 
Horthwest l abo ra toE ies , Biology Department, 
l i c h l a n a , f i . 1970, December 

I sx i c s l sgy s f Inhaled P l u t o a i m . COHF-700816 
(fol . 2)} Part of F i r s t , M-I. and Morgan, J . S . , 
J r . ( E d s . ) , Proceedings of the 11th IBC i l r 
Cleaniag Conference held In Bichland, Washington 
August 31-Sept®Bber 3 , 1970 (p . 697-720) 869 p . 

A 14 yr s tudy of the imhalat ioa of Pu 
compounds by beagles was repor ted . I t was 
demonstratea t h a t Pu p a r t i c l e s couia be 
concentra ted I n t o "hot spo ts" by macrophages 
and e p i t h e l i a l c e l l s . Ihe maximae whole body 
r e t e n t i o n (half t imes of 3440 days) oecuEEea 
i n beagles which inha lea an oxiae prepared by 
hea t ing Pu metal t o 450 degree C, the l e a s t 
(half t imes sf 200 days) occurred i n those 
which inhaled PaF4. The g r e a t e s t pulmonary 
r e t e n t i o n s were obtained from a 1000 degrees 
C oxa la te and 2 oxides prepared from Pu metal 
(half t imes 600-1000 days) . In a nine year 
study of Pu oxides th® t racheobronchia l lymph 
nodes accumulated 40S of the I n l t a l 
deposl t lsm, abdomlBal ly iph nodes had 
accumalations of 8S, the l i v e r buraen reached 
15-20% and t r a n s l o c a t i o n t o t he b o n ^ reached 
3-4X afteE 4-5 y r s . Pulmonary r e t e n t i o n of 
Pu P(4) was l e s s thaa the oxides , but g rea t e r 
thaa Pa(103)4- Of a l l the compoanas s t ud i ed , 
u r ina ry exc re t ion of Sa was gEeates t a f t e r 
i n h a l a t i o n of PuP4. Plutonium n i t r a t e showed 
a t r a n s l o c a t i o n t o o the r t i s s u e s a s high as 
52* of the a lveo la r depos i t i oa - Pathology 
ocearEing l a the P0(H03)4 and Pu oxide 
experiments due t o high doses included 
lymphopenia, c e l l u l a r changes in luag and 
t racheobrsmchial lymph nodes. E x p i r a t o r y 
Insufflclemey and pulioaaEf mecplasia. Dogs 
depos i t ing aore than 0.1 uCi/g ©f lung a f t e r 
Pu 239 oxide I n h a l a t i s n died within one yea r . 
Those Bhlch aeposl ted 6-74 uCl of Ps a f t e r 
Pa (103) 4 Inha la t ion died w l t h l i 75-303 days. 
(JTE) 

<142> 
Bair, I . J . , B a t t e l l e He»0Eial I n s t i t u t e , Pac i f i c 
Horthwest labOEator ies , Biology DepaEtnent, 
Bichland, Wi. 1974 

Considerat ions l a Assessing th® Po ten t i a l HaEB 
to Popala t loas Expcsed t o low Levels of 
Platonium ia Air- COIF-7405295 STI/POB/375; 
IAEl-Si-184/14s Pa r t of Proceedings of a 
SyapssiaB om Populat ioa Dome Evaluat ion aad 
Standards for Haa and His Envlrsnmeat held in 
fo r to roz , l u g o s l a v i a . Hay 20-24, 1974, (p . 

435-449), 646 p-

Besults from experimemtal aalnal studies have 
provided extensive knowledge of th® 
disposition aad biological effects of 
plutoniam. fhil® these laboratoEy studies 
involved levels of plutoaiua auch higher than 
the preaieted dose coimltBents froa nuclear 
psweE plant operation, th® results of these 
experiments aloag with the Halted data from 
accidental human exposures can provide a 
basis for prelialnary assessaent of the hara 
to populations from plutonium that might be 
released to the enviroaBeat. Experiaeatal 
aalial studies have Identified lung and bone 
cancer as th® aost sensitive effects of 
Plutonium exposure. Drawing upon the results 
from experiments with several animal species 
and several platsaiam compounds the 
possibility of deriving risk estimates fsE 
platoniam-iadaced lung cancer sa a 
tsxicslogical basis was explored, thus 
avoiding the need to consider the spatial 
distribation of absorbed radiation dose In 
lung, latent period for cancer induction, 
etc. falues for the Elsk of lung cancer 
resulting from inhaled plutonium average 
about 2 X 10(E-3) per nCl/g luag times days 
for Pu 239. 1 value of 2 x 10(E-4) was 
calculated for Pu 238 from the results of one 
experiaeat with rats- (luth) 

<143> 
Barroa, E.S.G., et al, Oniversity of Chicago, 
Chicago, 11. 1945, June 15 

Monthly Health Beport oa Problems Relating to 
Product for Sonth of Hay 1945. CI-29925 47 p. 
(Declassified January 4, 1956) 

This loathly progress report esatains 
Investigations by several authors on the 
biological, biocbeBlcal and medical aspects 
sf Pa. Phospholipid turnover stuaies in rats 
given Intravenous iajeetions of 2 ag Pu/bg 
showed evidence that the lateBtiaal 
absorption of P 32 was mot impalrea by this 
amount of Pu and that the transpsrt sf p in 
th® phospholipid molecules la the liver was 
aot affected by Pu poisoning. However, th® 
rat® of Eeaoval of phosphslipids froa the 
liver was significantly inhibited. Data are 
presented on lung absorption and liver 
deposition ia rats given various Pa salts in 
the 4 and 6 valent states by tracheal 
iatubatioai oa heaoglsbla, leucocyte and 
erythEocyt® deteraiaations in rats given Pu 
(*4) Intraveaously; and on radiation effects 
of mice given Ba intraperltoaeally from 6 hrs 
to 40 days after injection. Other studies 
include tissue Betabolism tests on spleea, 
thymus, adrenals, liver and kidneys of Eats 
previously injected with Pu. The size and 
EesplEation of spleen and thymus were greatly 
diminished in all animals examlnea. 
BespiratioB of the adrenals was also 
diaiffilshea. Aaoag the alterations of liver 
metabolism were some iahibltioa of pyruvate 
and butyEat® oxidation, au'' of anaeEoblc 
glycolysis, changes In kldaey aetabollsm 
resulted la a rise sf blood SPi and an 
Inhibition sf glutamate oxidation. A 
procedure was developed to deteraine th® 
propoEtioa of inhaled Pa02 aerosols Eetained 
by rats. Seventy-five perceat was found to 
be deposited in the aaimals and 25X exhaled. 
Sixty-four days after iahalatioa showed a 10X 
deposition ia the lungs aad 12X In the 
skeleton. Th® route of excretion from th® 
luags was by way ©f th® bronchial tree after 
the 16th day followiag exposure- Some over 
exposure to radiation of perssanel Is 
reported at this ti»e accoEaing to urln® 
assays. Difficulties are experienced in 
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routine analysis of huBan feces. (EiF) 

<144> 
Fradkla, G.Ie., f.F. Dshakova, and J.T. 
(Trass lator) Greaves, Mot given. 1963 

Analysis ©f the Effectiveness of Ccaplexiag 
Agents whish Accelerate the Elimliation of 
sadioactive Isotopes from the Body. Part sf 
Balabukha, f-S. and Baraes, J.l_ (Eds,), 
Chemical Protection of th® Body igalnst Ionizing 
Badiatlon, Th® iacHillan Company, Sew fork. Mew 
fork, I p. 147-162), 168 p. 

Besults of the analysis on the effectiveness 
of a number of coiplexing agents for 
accelerating the elimiaatioa sf I 91 aad Pu 
239 from the animal body were presented. The 
coBplexes were adlmlnstecea to white rats 
intraperltoneally or ©rally, and at certain 
times afterward the isotope contents of the 
femur, liver and kidneys of the rats were 
assayed ana evaluated uader the assuaption 
that the greater the stability of the complex 
the smaller the amouat of isotope retained in 
the organs. The stability of the complexes 
was also expressea quantitatively by means of 
an Instability constant which was the ratio 
sf th® product of the coacentrations of the 
components of the complex ion to the 
conceatEatisn of the whsle complex ion, 
Cyclohexanediamiaetetraacetic acia pDTA) 
with aa Instability constant of approximately 
10 CE-23) foEied the most stable complexes 
with r 91. Others tested were 
ethylenediaBinetetraacetic acid (EDTA) with a 
constant of appEoxisately 10(E-18), 
mitrilstEiacetic acid (ITA), 
aalnomethflphosphlnlc acid (MS), 
cyclohexemediamisotetraacetic acid (CHDTA) 
aad cyclopentaneaiametetraaeetic acid 
(CPDTi). CDTl and CPDTi formed more stable 
complexes with Pu (constant approxiiatelf 
10(E-29)) than did EDTl (contant 
approxlaatley 10(E-24)). It was concluded 
that Eetention of I 91 and Pu 239 la the body 
would b® decEeased sigaificaatly only when 
the instability caastants of the complexes 
were decreased to 10(E-28) and (E-35) , 
respectively. Of the agents tested, th® aost 
effective were CDTA and CPDTi aad in 
treataeat of I 91 contamiaatioa. (JIE) 

This is a translation of the original Bttsslan 
book, •'Khiiicheskaya Zashchita Organizma ot 
lonlzlruyushchikh Izluchanll". 

<145> 
Hamilton, J . G . , Oniversi ty of Ca l i fo rn ia , 
Badiatlon laboratoEy, Berkeley, C i . 1951, 
February 27 

Hedical and Health Physics Quarter ly Beport, 
October, November, and December, 1950, 
DCEt-1143; »ECD-3200s 61 p . (Declassif ied Ju ly 
16, 1951) 

Data obtained frcn t raceE s t u d i e s using i t 
211 , caEEier-free Bl 206, ca r r i e r - fEee Hn 52, 
c a r r i e r - f r e e Ho 93,99, Hp 237, la 182, 
c a r r i e r - f r e e Sc 46, and Tn 170 are presen ted . 
Th® Bp 237 study covered 64 days with r a t s 
being given 1.3 Bl l l igrams of Ip 237 In 
s o l u t i o n as Ip02(E*2) with 85 ig of ammonium 
c i t r a t e and 20 mg ©f amBoalua chloria®. I t 
was adninstered by In t raauscu laE i n j e c t i o n . 
Five percent of the I p was r e t a i n e d a t the 
In j ec t i on s i t e a f t e r 64 days. The date 
i nd i ca t ea t h a t th® ske le ton i s the lajOE s i t e 
of deposi t ion rece iv ing 27. 5 of t h e dose. I t 
i s noted t h a t t h i s i s appreciably l e s s than 
values previously obtained «it l i P« ... nor® 

near ly cesembles 0- The ur inary excre t ion 
(37.1%) I s much g rea t e r than fecal 
e l lm iaa t l on (20. W ) . This c h a r a c t e r i s t i c i s 
a l s o aore l i k e 0 thaa Pa. The percent 
deposi ted i a the va r i su s organs i s pEesemted 
In t a b u l a r tosm. A r e p a r t oa a study sf "The 
loveeea t of Sodium and Pa tass iua In t he 
Tissues of the Bat Following Acute Eadlat lon 
In jury Oslag l a 22 and K 42,43 as Trace r s" , 
i s Inc ludea . (JTE) 

<146> 
Hamilton, J.G., J.H. lawrene®, P- fcymoth, C 1 . 
Tobias, K.S. Stoae, E.l. Hiller, B.f.A. 
low-Beer, f-B- Garden, and B. ioyer, OnivcEsitj 
of California, tadiatlon LaboratoEy, Berkeley, 
Ci. 1947 

Meaical and Health Physics Sectioa, Progress 
Report for Bay 1947- BP-97| 18 p-
(Deelasslfiea December 13, 1955) 

Th® status of the following studies was 
given. (1) ladloautographlc Studies, the 
deposition in bene of thoriuB, plutoniui, 
aaeElclum, barium, and eleaeat 61 was being 
studied. Experiments with carlum, 0 233 ana 
ip 235 were planned, (2) Tracer Studies, 
sanmaries of la 140 experiments ia tissues of 
Eats and one day experiments with element 61 
was similar aad it was noted that deposition 
of these raEe earths is similar to ceriuB, 
preaseodymiuB, aiericiUB, and curiua. 
Studies of the absorptltm of berylliUB were 
also perfoEBed. Th® efficiency of the Jones 
reductoE procedure for isolation of o 233 
frsa aaiaal tissue was iacreased up to 50%. 
(3) DecontaBiaation Studies, th® absorption 
sf PU fcom injection of 15 micrograas of Pu-i-6 
in rats was teducea by pre-tEeatmeat with 
Bit(2,3-aithioglyceESl). Zirconium did aot 
ECduce absoEptioa of Pu after IntEamuscular 
injection, bat urinary excretion Increased 5 
X and skeletal Eetention aecreased 3 x. 
Rachitic rats retained slgaificantly less 
radiUB than controls, but a massive dose of 
phosphate increased retention. (4) Braaiua 
Distribution Studies, th® liver aad spleea 
removed 80-95S of the injected 0 in mice. 
Other studies were (5) Badio-chemlcal 
Isolations, (6) OpeEatlOE Crossroads, (7) 
Total Body lEradlatlsn X-ray aad P 32, (8) 
Badioiodlne Studies, (9) Health 
Physlcs-Chemistrf Sectioa studies oa 
monitoring, decomtaalnatlos, aispssal, and 
research and development, and |10) Health 
Physics Eadiatiom Field Studies oa personnel 
BoaitoEing, shieldimg, and neutron 
absorption, (JIB) 

<147> 
Jacobson, 1-0., and K-S, Cole, OniveESlty of 
Chicago, Chicago, It. 1945, lovember 13 

Beport of Health Activities foe Month of 
Octsber, 1945. CH-3313} 7 p. (Declassified 
February 16, 1956) 

Abstracts are provided for work don® during 
the month at the Health Division. Th® 
clinical Medicine aad aedical research 
division perfsceed physical examinations on 
persoaael and noted changes la animals used 
for research studies. Th® biological 
research section is continuing studies oa 
hematological effects of radlsstrsstluB, 
chronic effects of injected Sc 89, and 
histological effects of radiuB. All 
experimental animals in the study on 
hemotological effects sf plutoaiua have died 
and a fiaal report Is aeaEing completion. 
Eighteen mice is a study on the chroaic 
effect sf injected plutonium have aiea with 
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<147> COHT. 
gross evidence of chroaic l iver disease and 
osteogenic tumsrs. A dog. In the study of 
subacute c l in ica l effects of plutoaism, died 
and data collectca on the dog are reported. 
Death was pcobafcly due to l iver dysfanctlon. 
Excretory studies oa a ha«an subject who 
received 5 ug» of Pu 238 have teen completed 
through the 127th day. Is changes are noted 
during the past oonth. The Hational Cancer 
Ins t i tu te i s continalng studies on x and 
gamma radiation studies on mice, guinea pigs, 
and rabbi ts . Besults in the eedical 
Industrial hazards section do not indicate a 
high exposure t s plutomiam for lersonnel at 
Chicago and Clinton. The t®E»inal cancer 
patient Injected with Pa died and autopsy 
resul ts showed a 33* retention sf Pu in tb® 
l iver . Bom® larrow fro« a Eib gave the 
highest specific ac t iv i ty . asaitoExsg of 
personnel and f ac i l i t i e s are coatiauiag, (BBI) 

<148> 
Jacobson, 1.0., K-S. Cole, J.J. Hicksoa, E. 
lorenz, B.f, LoB-Beer, aaa J.G. lailltsn, 
Oniversity of Chicago, Chicago, II. 1945, July 9 

Beport ©f Health Activities for loath sf June, 
1945. Ci-3076| 22 p. (Declassified Daseaber 
22, 1952) 

Ibstracts are given for reports ©a clinical 
Bedicine aad medical aad industrial hazards, 
and blood studies oa total body irradiated 
patients. These reports have been published 
separately- The msathly report Is presented 
for iational Cancer Institute studies and 
•etabollc studies of fission prrtucts 
performed at the labOEatory. Ihe latisnal 
Cancer Institute prsgrat is stidfiag 
biological action sf x and gamma rays sa 
•ice, guinea pigs and rabbits. A final 
report is being prepared on plant aad soil 
studies for Betabollsm sf fission proaucts. 
Aerosol studies are coatinmlng- Betentlon sf 
plmtoniuB by lungs of rats exposed ts Pu02 
saoke was fsmnd to be about 5* sf the 
orginally iatoled activity 256 days after 
exposure. The rate of elimination far 8 
Boaths was approxiaatelj 0.5% per day. 
Similar behavior was noted after 64 days for 
plutonium and fission proaucts. » terminal 
cancer patient received intravenous 
injectloas ©f 5 ngm of Pu02fi03)2 enriched 
with Pu 238. Four days later, as a result of 
surgesy, specimens sf bone, splwn, tumor, 
OBeatuB, and skin were obtained. Th® 
distribution pattern of Pu »as wry simllaE 
to that ©bsetved in rats. The greatest 
deposition in boae was in the trabecular 
portion of the Barrow- Oriae eliainatlon was 
below 0.OW per day after 16 days. A aew 
method for relatively rapid aoalysls of large 
specimens of urine and feees has been 
developed to persit detection cf 2 x 10(E-6) 
uga of Pa in daily output of urime or feces. 
(BBM) 

aveEage weight of 3 kg were allowed to Inhale 
dust csBta«laated with particles ©f Pu oxide 
with an average diaieter of 0.5 a. 
Subsequent to iembutal anesthesia the 
ventilation of each lung was separated by a 
sound. A rinsing solution (a steEile, 
isotonic 37t solution sf laCl) was introduced 
Into the sound with a syringe, amd at th® 
same time the other luag was supplied with 
oxygen. This lavage was tejeatea 5 times. 
One group of baboons was treated by rinsing 
©a the 5th day, another group was treated on 
th® 5th, 11th, and 18th days. An average sf 
90* of th® Injected fluid was recovered. The 
data indicated that one treatment of 5 rinses 
lowered the palaonary change by 10-15? while 
three treatments lowered the palaonary charge 
by 50 to 55«, (JTE) 

<150> 
icClellan, B.O. (Ed.), aad F.C. (Ed.) lupprecht, 
Lovelace Fouadatisn for iedical Edmcatlon and 
lesearch. Inhalation Toxicology Research 
Institute, ilbugmerque, IH. 1972, lovember 

FissloB Product Inhalation Program Annual 
lepsrt, 1971-1972, 1F-45| 355 p. 

The prime objective of the inhalation 
toxicology Eesearch prograa is to develop 
knowledge that will isprsve the understanainf 
of the biological consequences of inhaling 
Eaaionuclides particularly as it is related 
to Ban. Papers in this annual report are 
grouped into six sections which csrrespona to 
prsgra«»atic areas that have been delineated 
for budget pmrposes. Section 1 reports 
reseaECh directed toward fleveloplng an 
Improved understanding of raaiqactive 
aerosols, and their pEsductlom and 
characterisation for use in aniaal exposures. 
Section 2 papers describe research directea 
toward obtainiag an iaproved understanding of 
the raaiatlOE dos® pattern resalting from 
Inhalation of radioactive aerosols. Section 
3 reports a series sf studies aimed at 
establishing the relationship betweea 
exposure to various levels and types sf 
aerosols and th® resulting biological 
effects. Section 4 relates research underway 
to develop an iBproved understanding of th® 
pathogenesis of radiatisn-ladiicea disease, 
especially frsi internal exposure- Section 5 
reports continuing research directed toward 
developing effective therapeutie proceaures 
for treating iaaividaals accidentally 
exposed, Ihe sixth section reports a new 
effort la the laboratory. Eespiratsry Tract 
Depssitisn Hsdels- Bight articles were 
separately abstracted for the data base. 
(JTE) (CIS) 

<151> 
Bichmoaa, CB. (Cosp.), and H.l. (Coap.) foelz, 
Los Alamos Scientific laboratory, Los Alaios, 
m. 1973 

<149> 
Koazle-latz, H-, H. Hetivier, D. Isl ibe, I . 
SlBon-ferBot, J . t - Giabert, P. Jockey, and A. A. 
(Translator) Horvath, lovelaee Founlatioa for 
aedical Education and Eesearch, Inhalatisn 
Toxicology Research last l tut®, Alluquergu®, IH, 
1970, September 

Effects of Pulmonary lavage on the teteotlsE of 
Particles of Plutoniam Oxide. lF-tE-53i 5 p . ; 
Archives des Haladies Professionaelles de 
ieaicine du Travail et de Securit® Ssciale, 31, 
513-516. 

In th is laboEatsEf study baboons of an 

inaual Beport of the Biological and iedical 
Research GEoap (H-4) of the Los Alamos 
Scientific laboratory Health Division, January 
through December, 1972, 1A-5227-PE; 144 p-

Thls report suaaaEl^es research act iv i t ies of 
the los ilanos Scientific laboratory's 
Bioaedlcal Besearch Group for calendar year 
1972- lafsraation on organisation of th® 
group, research interests of the staff, aad 
supporting fac i l i t i e s available at the los 
Alamos Scientific Laboratory are included. 
Although for adeinlstrative purposes the 
group Is coiprlsed of seven sections, the 
technical portion ©f this report i s based 
upon aajsc areas of research and reflects th® 
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<151> COST. 
BUltidiscipllaaEy approach to problem 
solving, which is a basic ingreaient of the 
Eesearch philosophy. Th® areas of research 
are the hot paEticl® project, tolecular 
radiobiology, cellulaE radisbielogy, 
biophysics. Isotope applications and animal 
colony activities. The format is akin to 
that of Science with th® goal of transmitting 
a aaxlBUB of Informatlsii In a concise manner 
with a minxBua of technical detail. Work 
which has been published or sabultteS fsE 
publlcatioa has not beea duplicated in this 
report, idditlonal specific technical 
lafoEBatioa is incluaed la the appendix. 
Three articles were separately input Into the 
aata base- (luth) (JTE) (CIS) 

<152> 
Spalding, J.F., los Alamos Scientific 
laboratory, los Alamos, in. 1974, Hay 

HaBBalian Hadlobiology GEOup (H-4). li-5633-PBs 
Part of Bichmond, C B . and Sullivan, E.H. 
(Comps.), Annual teport sf the Bio^dieal and 
InviEoaaental lesearch Program of the liSl 
Health Division, January-Deeember 1973, |p. 
1-19), 165 p. 

Current activities of the Groups consist of 
research on effects of both external and 
internal sources on mamials and appropriate 
extrapolatisms to man. lavestlgaticas on 
external sources are largely csnceEned with 
Injury and repair of boae marrow with 
emphasis on low dose Eates. Sodents, dogs, 
and Bsmkeys are used In studies oriented 
towara civil defease. Binned space flight, 
military, and energency exposures. Besearch 
on interaally deposited Eaaioactlv® aaterials 
with the saae animals ineludes intecspecles 
correlatloas sf uptake, deposition, and 
excretion of radioisotopes, CurEent emphasis 
Is on response of body tissues, especially 
the lungs, to high specific activity 
radloauclldes such as Pa 238 and Pu 239 
oxide. An additional otjectlve Is to 
establish Eadlatlon protection guides for 
Internally deposited Eadlolsotspes la man. 
Other EeseaEch Is related t© aniaal 
radiobiology studies of negative pions for 
pEeclinical therapy woEk. Individual studies 
are anaerway csnceEning exposure sf haastecs 
by inhalatisn of Pn loaded Zi oxide spheres, 
retention and survival of hamsters injected 
with Pu 238, the approximate aistribstioa of 
lung cells with respect to raaiatioa aose 
after inhalatioa of Pu laden aicrospheEes, 
csmputeE support, blsloglcal results sf Pa 
inhalation and injection, •iCESEadiography in 
the lungs, Eecovery rate and persistent 
Injury in monkeys given large doses of gamma 
rays by fractionation, comparative 
heaatopoletic effects of dsse prstcactlon by 
fractionation ia beagles and aonkeys, and 
recovery and residual Injury observation of 
dogs ana monkeys after serial 100 rad 
gamma-ray exposures. Studies are also 
unaerway concerning Bammallan •etabolisa of 
Cs 137 and As 74, ana aniaal colony 
observations. (JTE) 

<153> 
Stather, J.B., F.E.H. Crawley, D.S. Popplewell, 
G.H. Stradling, J. Brightwell, B.I. Lovel®ss, 1. 
iatts, and B.J. PuECOtt, National Badiologlcal 
Protection Boara, Barwell, Englana. 1974, 
October 

The Eaaioiogieal PEOtectios of Pecfle Exposed to 
Plutoaiua: CaEreat Besearch at the 8atlsaal 
Badiologlcal Prstection Bsard. iBPB-131: 127 p. 

The status and some results of 8 
iBvestigations concerning radiological 
pEotection problems associated with the 
production and use of Pu amd the higher 
actimides la the nucleaE power imdustry are 
pEeseated. Some papers describe completea 
experimental work, th® Eesults of which will 
appear in the open literature, while others 
describe work ia progress- Two papers are 
aot Included as most sf th® mateElal 
presented has alreaay beea published la 
EepoEt HSPB-B-29 (1974). Included are 
studies concermlng the efflct of cheaical 
form on the tissue distribution aad excretion 
of Pa 239 following its deposition la th® 
respiratory system of th® rat, coBparative 
studies on the clearance of Pu 238, Pu 239, 
Am 241, aad Cm 242 froii the respiratory 
system of the rat, th® chemistry of Pu 
Ineorporatea ia humans, a rapid method for 
determination of Pu In urine by 
ultraflltratloa, th® ®fficl®ncy of 
brsnchspulmsnary lavage as a therapeutic 
prsceduEe fsE Eeioviag Insoluble Eadioactive 
particles froa the lung, the removal of 
Intracellttlar Pu, aaalysis of data on the 
clearance of Insoluble coBpsuads of Pu la the 
Imng, and chroaosome aberratioBS In 
lymphocytes after Pu Intake bf hosans. The 
eight papers have been selected fOE separate 
Input. (JTE) 

<154> 
Stewart, K., D.K.C. Thomas, J.I. Terry, and a.H. 
lilsoa, Onited Kiagdom Atomic Energy Authority, 
itoaie Weapons Hssearch Establishmeat, 
AUeraaston, England; O.S. Department ©f 
Defense, Defense Atomic Support Agency, 
Washington, DC; OalveEsity of Bochester, 
Sochester, Sf. 1965, July 8 

A PrellBiffiary Evaluation sf the Biological 
Heasureients on Operatlsn Boiler Coaster (Joint 
OS/OK Experiments)- AfBE-O-29/65; 33 p. 

i biological measurement program was carEiea 
sut ducing the Boiler Coaster experiments to 
obtain Information which would assist ia the 
assessment of the radiolsglcal hazard to aaa 
from th® iahalatioa of paEtieulate mateElal 
resalting from th® aetonatlon of a nuclear 
weapon containing Pu metal. Three hundEed 
and twenty sheep, dogs, and burros were 
exposed la the Double Track and Clean Slate 2 
experiments. The animals were then 
decontaminatea and a program of serial 
sacrifices extending from a few hours after 
exposure to 3 years was Initiated. The 
particle mxze aistEibutisn and air 
concentrations were based om data sbtained 
with cascade impactsrs. Only particles In 
the size range up to 10 a were considered 
significant, however, the effect of extenaing 
this to 20 a was examined. The early 
clearances la the dogs, burros and sheep 
showea half-times of about 60, 20 and 2 days, 
respectively,, ifter 7 ana 14 days, 
respectively the dogs ana bUEESS showed 
increased values, hswevec, th® sheep 
experienced a large Increase to a half-time 
of about 20 days lasting for 60 to 80 days. 
The residaal fraction amouated to about 3/4 
of the initial lung buEdem ia the dogs, 1/3 
la the burros and 1/13 la th® sheep. Removal 
was slow and was EepEesemted by a half-time 
of about sne year. It was concludea that the 
data were comparable aad compatible with the 
existing data foE man, and coud aia in 
foraimg a coBmon assessment of th® hazard ts 

(JTE) 

Doable Track aniaal stuaies are shown ia 
numecous tables and figures. 
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<155> 
laysam, D.H., F.G. Evans, S-S. Ham^r, H.S.S. 
Jee, C E . Behfeia, and l.i. Blake, Oniversity of 
Otah, College of Meaicine, Sadlobislogy 
Division, Departient of inatoay. Salt lake City, 
OT. 1962 

Baaionucliaes and Bone Strength, Part of 
Dougherty, T.F,, et al (Eds.), Prsceedings of a 
Synposiui on Some Aspects ©f InteEoal 
lEEadiation held at The Homestead, Heber, Otah, 
Bay 8-11, 1961. Pergaaon Press, lew York, lew 
lork, (p. 145-162), 529 p. 

The tibiae sf beagles which had been used In 
the chronic toxicity prograa sf a 
radiobiology laboratory were removed at 
autopsy and subjected to tensile stresses to 
aeteraiae the effects of ag® and internal 
radiation doses opom the strength of boae 
tissue. Test specimens were produced on a 
jeweler's lathe fEoa defleshed, deep frosea 
|-20 degrees C) tibiae aad were ref rszea 
until two hours before testing. The testing 
oachine was a standard Baldwin 120,000 lb 
capacity machine with a Tate Emery loaa cell, 
accuracy plus or minus 0-5 lb in the rang® 
usea. Tests were caErled out at room 
teoperatuEe. The rat® of loadiig was 
appESXimately 15 lb/«in with stress and 
strain readings take® at 2 lb increments. i 
plot was then Bad® for each specimen and the 
proportional limit deteraiaed. There was no 
sigaificant correlation In chaage of stress 
©E energy with increasing ag® or dose. 
However, it was pointed out that the tests 
deBoastrated treads and all isdlcated 
weakening with increasing dose. It was 
eoacludea that radiation fractures were the 
result of local weakeaiag rathsr thaa a 
uniform loss in ton® strength. A short 
aiscusslsm of th® topic by several 
researchers was lacluded. (JTl) 

Tables 1-3 give the calculated values obtained 
from th® •easuEemeats of the three expeElieats, 

<1S6> 
faaghan, J., Iedical Besearch Council, Churchill 
Hospital, Bone Seeking Isotopes Besearch Unit, 
Oxfsrd, England. 1962 

Bone Disease laducea by Badiatlon. part sf 
SichteE, G.I. and Ipsteia, «.A. (Eds.), 
International Hevlew of ExpeExmental Pathology, 
lol. 1. Academic Press, Sew lork, fcw fork, (p. 
243-369), 453 p. 

A cooprehensive review of Eadiclnducea bone 
disease Is presented. Certain points of 
general bislogical interest were stated. The 
first Is that althsugh there was often an 
association between radiation dysplasia and 
raaiatioa neoplasia the evidence showed that 
the relationship was not necessarily a causal 
one. Seconaiy, it was stated that radiation 
aos® was only an effective factor in 
prsBotlog radiation neoplasia ia bsne If 
other tissue conditions were favorable. 
Finally, In the case sf bone, the tissue at 
risk, as far as neoplasia was concenea, was 
probably the osteogenic connective tissue, 
particularly on endosteal surfaces. The 
review was organized into several s«:tioos, 
the titles of which included sources of 
skeletal lEraaiatioa, radiaticn dosinetry, 
th® boae-seekiag radioactive isotopes (giving 
the physical characteristics of sr 90, I 90, 
Ca 45, Pu 239, Ba 226, Ba 228 and Th 228) , 
pathological chaages prodnced in bone by 
irraaiatioa, external atd internal 
irradiatisn describing the clinical and 
experimental studies of bone damage and the 
character of tutors prodaced by skeletal 

39 
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Irradiation, (rii) 

Table 2 shows iBCldence of osteosarcomas in Otah 
beagles as of Harch, 1961. 

<157> 
Iatts, l.i., Matlonal fiadiolsgieal Protection 
Board, Harwell, England. 1974, October 

Analysis of Data on the Clesraac® of Insoluble 
Coapouads sf Plutonium la the lung- lHPB-fi31j 
Part of Stather, J.I., et al. The Eadiological 
Protection of People Exposed t© Plutoalumi 
Current Eesearch at the Sational Badiolsgical 
PEotection Board, (p. 103-115), 127 p-

Th® Eat® at which an inhaled radioactive 
substance is cleaEed iiom the lungs by 
physiological mechanisms is aa essential 
paraaeter in deteEBlning th® Eadioactive dose 
aelivered to th® lung. It Is usaally assumed 
that insoluble compounds ©f plutoniua are 
cleared from the lung in two exponential 
phases. A Esview of th® relevant literature 
has been carried out, from which It appears 
that a third exponential phase aaj be present 
la th® clearance process with a half-time 
intereeaiate bet«e®a those ©f the other two 
phases. Best estimates of the half-tiaes of 
th® three clearance phases are givea as 1 
day, 30 days aad 500 days, amd th® 
i«pllcatlons of the presence of an 
Interaedlat® lung clearance phase are 
discussed. (iuth) 

Table 1 shows a suoaary of experiaents and 
accidents Involving plutonium 239 inhalation 
with clearance halftimes as calculated froa the 
present study. 

<158> 
Jacobson, 1.0-, aad K.S- Cole, Oniversity of 
Chicago, Chicago, II, 1945, Deceaber 

Report of Health Activities for Honth of 
Hsvember, 1945. Ci-3358| 7 p. (Declassified 
January 18, 1956) 

ibstEacts for monthly Health Activities 
reports from the Oniversity of Chicago 
Betallurgieal laboratory update work 
currently in pEogress. The clinical aedieine 
and aedical research sectioa performea 
physical examinations and laboratory tests on 
personnel. Biological research section 
studies involved th® effect of dose on 
retention sf laJested I 91 in th® rat and 
plutonium studies. Bats given Pu by stomach 
tube were sacrificed at Intervals and femurs 
were ashed and analyzed. The femurs 
contained 2.9 to 8.4 x 10(E-5)X of th® dose. 
Calculations for th® entire skeleton 
determlnea the total perceat of dose In the 
skeleton,, lith data from other studies, 9.7 
to 28 X 10(E-4)X of the Injected plutonium 
would be absorbed and retained- ill alee in 
the stady on hematological effects of 
plutoniua have died. Besults are reported. 
Th® Hedical Industrial hasards section 
cuEtailed routine analysis of urime for Pu 
during the past month to initiate the new 
assay prograa. other EOBtln® aoaltoring 
prograns continued. Iational Cancer 
Institute studies have eontinuea on radiation 
of Bice. (BBB) 

<159> 
Bot given, Oaiversity of Chicago, Chicago, 11-
1944, April 3 

Beport for Bsnth Ending February 29, 1944. 
Ci-1459| 64 p. (Declassified July 26, 1974) 
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<159> COIT. 
The malB sections of this monthly progress 
report deal with raaiatioa hazards, clinical 
biochemical stedies, biological research, 
health physics ana radiation leasurements, 
ana meteorology. Among the tofics aiscassed 
are hand ana glove coatamlnation studies with 
Increased attention to methoas of prevention; 
the expansion of pocket aeter service; and 
th® proposed use sf acia resistant cloth for 
protective clothing. Progress is reported in 
the aEsas of personnel health sUEVeys; fll« 
aetersj laundEy Bonitorings LauEltsea 
electroscope callbratloa; and prodact 
Bonitoring. Clinical biochemical studies 
Incluae liver fanctloa tests of personnel 
ezpcsea to Eadiations pigment metabolism 
studies; kidney fanctioa tests; phosphorus 
studies; and iaitial bleod protein research 
by electrophoEesis. Th® biological research 
section Includes reports on the toxicity of 
mixed fission prcducts in rats; the effect of 
Ba 140-ia 140 in mice; fast neutron survival 

in mice; x-ray suEVlval in mice; effects of 
external beta radiatioa ia Eabbitsg stable 
isotope tsxlcity (Ce, Ba) in goldfish and 
mice; hlstopathologlcal finaings in ale® 
Injected with Ba 140-la 140| hematological 
and hlstopathologlcal findings in Eabbits 
exposed to 100 E and 400 t x-rays; 
radioautographic studies o£ lungs of 0 and la 
dusted mice; mice studies on the protective 
action of nlcotiaamlde; food intake and 
weight changes im rabbits when given single 
doses of 400 r and 800 E x-rays; accamulatlon 
aad distribution of Sr 89 and Ba 140-la 140 
la goldfish; and tissue metabslism studies In 
rats. A large sectioa Is devoted to mous© 
and guinea pig breeding experiments showing 
psssible lEEaaiatloa effects In reduced 
litter sizes. letesrologlcal work deals with 
dilution studies from stack emissions by 
means of S02. (BAF) 
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<160> 
Adriamo^ O.C-s A.l . Boni^ J.C. Corej. J.H. 
Hsrton, K.W. Bcleode J.E. BindeCs and H.H. 
S«ith, Sa^aEnah l i f e r Ecology Laboratory, Aiken^ 
SCj Oai^ersitf of Georgia, I t t ens , Gis Savannah 
Ri¥er labotatocfa Jikens SC. 197S 

A Field Study to DeteraiEe Plutoiiua Contents in 
Wiieat and Soil in a Kara Hmid ktea. 
C0»F-7 5©8«I| DP-iS-75-«0| Part of Proceedings of 
the 67tli Imiinal SfBposifflB of the »»cicaa 
Societf of Igronony held in Kaoswille, 
lennessee^ iugast 2«»-29, 1975, CP- 122J. 

* f ield study was in i t ia ted in the fa l l of 
1974 at t t e 0,S- Energy Research and 
De¥elopaent Moinis t ra t ion ' s Savannah Bi¥er 
Plaat, near i ikea. South Carolimas t© 
deterBine the spat ial aad teaporal •rariatiom 
of platoaliiB in soi l-plaat sfsteas^ uith 
Bheat (TBITICOH lESTIfni) as the crop of 
in teres t . The sttidf was conducted on a field 
30 • ^ 250 B, Mith soaertat eleiated levels 
of plutoaiua. ike plutonisa had been 
deposited as a consequence of ataospheric 
releases through a stack of chenical 
reprocessing plant and fallout thereby 
pE©¥iding a t rae industrial ssuice for study 
purposes. la addition to ewaliiating the 
re la t ive iaportance of aptake aad 
tessspensioa on tbe plutoniUB content of 
wheat, the effect of seed-bed preparation on 
the redistr ibation of p lutoai i i in the soi l 
profile was aeasuted om the 0.75-hectare 
11.85 acresj f ield. Inalf t ical technigues; 
relationships asong s o i l , a i r , and legetation 
plutoniua concentrations, and en?ironaental 
inplisatiOES are aisciissed. |Auth| 

<161> 
lu, F.H.F., and f .F. Beckert, iat ioaal 
Enrironnental Besearch Center, Las Tegas, Nf. 
1975, June 

Influence of Selected farlables en Transport of 
flutoaiHB to Spores of ISfElSIllOS IIGH. 
if0-153; Part of ihlte^ S.e, and DBBa«af, P.B. 
CEds.), The BadiMcology of Plutoniu* and Other 
Iranssramics in Desert Eawironmeats, leFada 
Applied Ecology Greup Progress Report for 1971, 
if. 187-195) s SOU p-

Stadies ®@re carried out on t i e influences of 
different cheaical f©r«s and concentrations 
of Plutonium at two hydrogen ien 
concentrations ©f the malt agar culture 
•©dina on uptake and transport of plutoniM 
to the spores of &SPEfiGIU.OS BIGEB. 
PlutomiSB 238 ni t ra te and c i t ra te eoBplexes 
sere added to aliguots of buffered agar Bedia 
(pa 2.5 and 5.5) to obtain plutoaiun 
concentrations of 112, 22«», and ««8 pCi/g. 
Flutoniua 238 dionde spheres of 0. 3 ua sere 
added to aliquots of the buffered agar nedia 
to obtain plutoniua concentrations of 22i», 
2«2«»0, and 22,«K)e pCi/g. High concentrations 
of the dioiide for« were used because of 
expected »ery lew transport to spores and the 
necessit j t© obtain sufficient activity for 
analysis. Besults imdlcated that plutoniui, 
rten added to the culture nediui as dioxide 
aiorospheres, n i t r a t e , or c i t ra te complex, 
t ss transported to the spores, and that an 
alBost linear relationship existed between 
transport and concentration. Haising the pH 
of the culture •edium froa 2.5 to 5.5 
generally increased transport of plutonluB to 
spores for a l l three cheaical fsras. »t 
plutoniua concentrations of 22* pCi/g in the 
culture aedia, and for both pH 2.5 and 5.5, 
transport of plutoaiua to spores was 
appro^iaately three t i»es as high from the 
n i t ra te or c i t ra te fori as f rc i the di©ri.de 
microspheres. (lath) |JTE) 

Table 1 shows the transport ratios for n i t ra te 
to oxide and c i t ra te to oxide at pH 2.5 and 5.5 
at a plutoniua concentration of 221 pCi/g of 
agar. 

<162> 
Cataldo, 0.i., and B.E. »aughan, Battelle 
Meaorial Institute, Pacific lorthrest 
Laboratories, fiichland, iA. 197«, December 

Biological Availability of Foliarlj-applied 
FlutoBiuB 238 Aetosolss Factors Affecting Plant 
Uptake and Transport. BKWl-ISSO (Part 2)i Part 
of Annual Beport for 1974, (p. 52-56), 238 p. 

In this initial laboratory study, prioary 
leawes of a 10 day old bean plant |¥ith the 
rest of the plant protected by polyethylene 
fil«s) or the entire foliage of 5 week old 
bean plants (lith the bean pods bagged) ®ere 
exposed to Sm 238 aerosols. The relative 
mobility of Pa 238 following dry aerosol 
deposition onto leaf surfaces is shown in 
tabular fora. The biological availability of 
the foliar Eu deposits appears to be sinioal 
with concentration factors in unesposed 
tissues of lO(E-S) to 10(1-6) and transport 
factors of 10 (E-«) to 10(E-8). The transport 
factor is said to e¥alaate availability on 
the basis of the total aooust of 
raaioacti¥ity or material presented to foliar 
tissue and the proportion of this latexial 
that is reaoved fron the cootaoinated 
tissues. It seeas that little Pu is 
transported to growing points such as buds 
and seeds. i¥ailability of the various Pu 
foras studied is as follows: aged ©side 
greater than citrate, greater than nitrate, 
greater than fresh onde. The concentration 
factor for the accuiulation ©f Pu 238 in 
reproductive structures for foliarly applied 
Ptt coapounds is of the same aagnitude as 
found in root uptake. HOMever, the relative 
insolubility of the compounds lay affect 
biological availability. More complete data 
w i n be published later. (JTE) 

<163> 
Cataldo, D.A., B. E. faughan, and B.B. iildung, 
Battelle Heaorial Institute, Pacific lorthwest 
laboratories, Bichland, fi. 1975 

Deposition, leaohability, and Transport of 
Foliary-Applied Plutoniua coapounds. 
';o»F-7508«7; Part of Proceedings of the 67th 
inaual Symposiun of the inerican Society of 
Agronoay held in Knoiville, Tennessee, August 
24-29, 1975, (p. 123). 

Foliage of 20-aay-oM plants (PHAISEOLOS 
fOlGifilS) were exposed to a®ros©ls containing 
Pu 238-Bitrate, citrate, oxide, a.md aged 
oxide using a low-uindspeed, aerosol, plant 
exposure chaaber. Particulates having a aean 
aerodyaamic equivalent siie of 1 ua sere 
generated and deposited onto foliage to study 
deposition paraaetets, the ejtteat of cheaical 
aad physical entraineent of particulates at 
the leaf surface, the potential of these 
particulates for leashing froa the leaf, and 
the availability of Pu for foliar uptake and 
translocation to edible plant parts. 
Deposition rate and velocity sere calculated 
fSQU Beasuced paraaeters, and were in 
agreeient Kith calculated theoretical valaes-
The leachability ©f foliac-deposited Pu 
using a synthetic raia water ma.s dependent on 
the fora and cheaical reactivity of the Pu 
species deposited and tine folloning 
deposition. The availability of 
dry-deposited particulates for translocation 
(to roots and seed) sas miniaal (CF less than 
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<163> CONT. 
1 X 10(E-5)). The presence of a solution 
vector (i.e. sinulated precipitation) 
resulted in increased Pu translocation froa 
foliage |Cr 1 x 10(E-5) to 1 x 10(E-3)). The 
aagnitude of the increase was dependent on 
the chenlcal reactivity of the Pu species 
supplied and the tining of precipitation Mith 
respect t© seed developaent. (Mth) 

<164> 
FolsoB, I.E., f.F. Hodge, and B.B- Ourney, 
Scripps Institution of Oceanography, Ht. Soledad 
laboratory. La Jolla, C*. 1975 

Elutoaiuo Observed on 41gal Surfaces in the 
Ocean. Marine Science CCBBUBicatisns^ 111), 
39-49, 

Some rates at «hich plutonium deposits upon 
surfaces ©f giant algae have bees measured in 
the field and in small seaaater baths. 
Evidence is given that plutoniua concentrates 
aainly in extceiely thin outer surface 
layers. The observed rates inply that kelp 
beds Bay remove each day as auch as 10S of 
the plutoniua present ia the Mater that 
bathes then. It is suggested that other 
algae including the aain phytoflanktonic 
bioBass nay play an iaportant part in turning 
plutoniua into the chemical and physical 
foras predoainant in the ocean. (Ruth) 

<165> 
GroBov, f.f., f.I. Spitsyn, and B. (Translator) 
Gerrard. 1974i 1975 

»ssiailablity ©f Elutoniui, Rutheaiua, and 
lechnetiua by Phytoplankton. OElI,-tr-2907! 5 
p. I Doklady Akademli iauk SSSE, 215(1), 214-217. 

The results are given of studies on the 
absorption of Pu 239, Su 106 and Tc 99 by 
cultures of unicellular green 
algae Platyaonas viridis and natural 
colonies of phytoplankton taken froa the 
surface along with seasater in the 
southeastern region of the Pacific ocean 
(July 31, 1972, 9 degrees 18« 1" S, 78 
degrees S4'« 2" «. It sas seen that Pu 239 
and Su 106 aore rapidly ossinilated by the 
plankton cultures and after 20 he a steady 
state Mas reached. So aore than 5X of the 
original anosnt of Te was absorted, After 7 
days there was still no release of the 
absorbed isotopes into the nutrient •ediua. 
The natural phytoplankton colony accuaulated 
Pu, Eu, and Tc tetter than the single 
culture. Also the uptake was greater for Hu 
106. after 15-17 days release of the 
absorbed isotopes into the seaiater began by 
bacterial deconpcstion cf the debris, Pu was 
reaoved froa the dead planktoa Bore rapidly 
than fiu since Eu 106 was probatly reabsorped 
aore by the debris- The involvenent of Pu 
and the isotopes of Eu in the biological 
cycle is an effective aethed for converting 
theo to physio-cheaical foras ia eguilibriun 
with seawater, for exaaple Pu is partially 
bydrolyzed to the ioas Fu02|0H) *, Pu02 (OH) 2 
and Pu02(OH)3(E-1). *s a result ©f 
bioshenical tranfornations different organic 
complexes with Pu are fcraed and th^e pan 
froB the dead cells t© the Kater. This aay 
be a deciding factor is the migration of Pu, 
Ku, and Tc in the ocean. (FMB) 

<166> 
Bobinson, A,f., T.B. Garland, H. Erucker, and 
H.E. Wiiauag, Battelle leaorial Institute, 
Pacific loEthKest laboratories, Sichland, wa. 
1974, Beceaber 

PlutsniuB-Besistant Fungi and lctiiio»yeetes in 
Soil« 2. Mteratiom of Plutoniua Forn. 
B»Wt-1950 (Part 2)i Part of Annual Beport for 
1974, (p. 28-30) , 238 p. 

The possibility that the fora of Pu ia soil 
Bay be altered by Bicrobial activity has been 
suggested. Selected exocellular media froa 
Pu-resistant cultures were analyzed by thia 
layer chroaatography (TtC) and thin layer 
electrophoresis (TLE) to ascertain the 
presence or absence of Pu compouads different 
froa the Pu-DTPA added to the incubation 
aedia. Autoradiography ®as eiployed to 
visualise the position of Pa after TIC and 
TLE. One unknown compound was found Khich 
appeared to be labile and unstable at room 
temperature. Cheaical techniques will later 
be employed to characterize and positively 
identify Pu setabolites. (FHi) 

See als© COiF-750847, Part of Proceedings of the 
67th Annual SjaposiuB of the Aaerican Society of 
Argonomy held ia Kaoxvllle, Tennessee, August 
24-29, 1975. 

<167> 
lobiasoB, I.f., E.E. Hildung, T.I. Garland, and 
H. Drucker, Battelle leiorial Institute, Pacific 
Horthwest laboratories, Sichland, WA, 1975 

PlutoniuB-Hesistant Fungi and Actinonycetes in 
Soil. 2. Alteration of Plutoniua Fora. 
COMF-7S08«7| Part of Pcoeeediags of the 67th 
Annual Syaposiua of the Aaericaa Society of 
igroaoBy held in Knoxville, Tennessee, August 
24-29, 1975, (p. 124). 

To deterniae if the fora of soluble (less 
than O.Olu) Pu 239 (*4|, iffiitially present as 
a OTPA complex, aas altered during 
enrichnents t© isolate Pu-resistaat 
•icroorgaaiSBS froB soil, the microbial cells 
and exocellular aedia were cheaically 
characterized using Sephadex and thin-layer 
chroaatographic (TLC) techniques and 
thin-layer electrophoresis (TLE). TLC and 
TIE were applied using various conditions of 
pH (pH 3.3, 6.6, 8.6), solvent composition 
(range in polarities) and support type 
(silica gel, cellulose, aluuna). 
Autoradiography ®as employed to visualise the 
position of Pu on the chcomatograns. The 
presence of Pu-contalaiag compouads with TIC 
aad TLB characteristics different than 
Pu-BTPA was ascertained in a tertiary 
enrichaent culture containing 100 ug Pu/ml. 
The Pa coipounds differed in B sub F, charge 
and stability at room tesperatures. Thus, it 
appears likely that alteration of Pu forn 
occurred during growth of Pu-resistant soil 
aloroorgaaisas. (Auth) 

See also report Bi»l-1950 (Part 2 ) , Annual 
leport for 1974, (p. 28-30), 1974. 

<168> 
Ronney, E.i., and 1. Wallace, University of 
California, Laboratory of Huclear Hediciae and 
Radiation Biology, los Angeles, Ci. 1975 

Plant Uptake of PlutoniuB 239, 240 and Anerioiua 
241 froB Soil Coataiaiag Aged Source Baterials. 
COKF-750847S Part of Proceedings of the 67th 
Annual Symposiun of the American Society of 
Agronomy held in Knoxvllle, Tenaessee, August 
24-29, 1975, (p. 124-125). 

Several safety tests sere conducted betneea 
1954 and 1963 at the Nevada Test Site and the 
Tonopah Test Bange wherein saall amounts of 
plutoaiuB were dispersed into the surrounding 
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<168> 

<168> COM, 
eavironaent by eheBical explosives. Pindiags 
from field studies in these fallout areas by 
the ievada Applied Ecology Group indicated 
relatively low uptake of Pu 239, 240 by 
vegetation through plaat roots, lesults fro« 
plant uptake experinents under glasdiouse 
conditions supported these findings. 
Discriaination factors ranging froa 10|E-4) 
to 10(E-3) for EU 239, 240 sere obtained with 
barley grown on soil that had been 
contaminated with the scarce materials Im 
1957. The Ba/lm ratios for soil and barley 
saaples also indicated greater root uptake of 
the ingroath prcdw:t, im 241, relative to Pu 
239, 240 txom the aged source Materials. 
(Aoth) 

<169> 
Schneideraam, G.S.^ T.fi. Garland, H. Drucker, 
and B.E. lildang, Battelle Heiorial Institute, 
Pacific lorthwest laboratories, sichland, WA. 
1974, December 

PlatoniUB-Besistaat Fangi and Ictimomycetes in 
Soil. 1. SechaaisBs of Plutoniui Toxicity. 
BHWI.-1950 (Part 2) i Part of Annual aeport for 
1974, (p. 25-28) , 238 p. 

BesistaiK:e to Pu'as a cheaical aay occur by 
three general mechanises including 1) 
iaability of tu to prod ice a toxic effect on 
cell aetabolis^ at the levels cf cytoplassic 
processes or extracytoplasmic ptoce^es, 2) 
inability of organisms to transport Pu, or 3) 
ability of the orgaaiSB to convert Ps t© a 
fora that is either incapable of eateriag the 
cell or is not toxic to the cell. The third 
mechanism vas investigated, A noncalcareous 
Eit2Ville silt loaB of pH 6.8 »as separately 
anended with Pu 239 DTPi, Pa 239 as the 
soluble nitrate, Pu 238-DTPA, Pa 238 as the 
soluble nitrate^ and u t h starch, M, and 
sater to provide optical microbial activity. 
Subsaaples of soil were periodically cenoved 
to deteraiue changes ia aaabers of fungi and 
actinoeycetes. Osing C02 evolution as an 
index for Microbiological activity, 
enrichmemt caltaring of Pa resistant fungi 
and actinoBycetes was performefl. The 
enrichment proceduEes resulted in the 
isolation froa soil of 14 fungal cultures and 
13 cultures of actiaoaycetes, all distinst in 
colony Borphology. The Pa ooifoiinds tested 
produced little or no effect on release of 
C02 fron the soil. However, fungal naabers 
were observed tc drop markedly as cMpared to 
the controls after 11 days iacutation on 
soils csntaiaiag Pu 238-BTPA (0.62 ug/g) aad 
Pu 239 DTP* (145 uf/g) at the 10 aCi/q level. 
Since the saae effect was not observed at 
the 10 ug/g or 1 ug/g levels of Pu 239 DTPA, 
the observed reduction ia faagal auabecs is 
likely a result of radiation tcxicity. 
FuEthernore, since the Pu 239 (103)4 and Pa 
239(103)4 at the 10 uCi/g level did not show 
a correspomding reductioa ia fungal nunbers, 
and since the solubility and posible 
availability of the nitrate fori of Pn is 
lower by a factor of 100 to 300, ir Kould 
appear that toxicity is related t© Pu 
solubility in soil. (Fii) 

Table 4 shows effect of Pu and Pu complexes on 
population ©f Bicroorganis^s in sell. See also 
COBF-750847, Part of Proceedings of the 57th 
Annual Symposiui of the Aaericaa Society of 
Agroaosy held in Knoxville, Tenaessee, August 
24-29, 1975-

<170> 
SchneideraamB G. S., B.E. Wildung, I. S. Garland, 
%ad H. Drucker, Battelle Heaorial Institute, 

Pacific lorthsest laboratories, Sichland, Wi. 
1975 

Plutoniua-lesistant Fungi aad Actinomycetes ia 
Soil. 1. leehaaisas of PlutoaiuB Toxicity. 
COIF-750847S Part of Proceedings of the 67th 
Annual SyaposiUB of the liericaa Society of 
Agronomy held ia KDOxville, Tennessee, August 
24-29, 1975, CP- 125). 

HicEObial resistance to the cheiisal effects 
of Pu aay be indicative of an ability to 
alter Pu chemical for» ia soil. The effects 
of P® fora and solubility on soil netabolic 
activity and on the types, muBbers, and 
resistance of soil fmmgi aad actinoaycetes 
sere neasured in a silt loam soil |pH 6.8) 
separately aieaded with Pa 239 (1-145 ug/g) 
and Pn 239 (0.6 ug/g) in soluble M03 and DTPi 
conplex foras, aad with C, H, and water to 
provide optiaal Bicrobial activity. 
Subsaaples of soil sere removed over a 95-day 
aerobic incubation period to deteraiae 
changes la nmibeis ©f fungi and actiaoaycetes 
aad relative water solubilities (less than 
0.01 n| of the Pu foras. To isolate 
resistant organisms, earichaent culturing was 
pecfocied at logarithaic and stationary 
growth phases- Solubility of Pu in soil 
influenced Pu toxicity to aicroorgaaisBS with 
the Bore soluble Pu-DTPA forms resulting ia 
greatest reductions in nuabers. Coaparisons 
of soil aicrobial nuabers in the presence of 
Pu 238 and Pa 239 at coaoon radioactivity 
levels, but at different aass concentrations, 
indicated that Pu toxicity ¥as due to 
radiation rather than cheaical effects. 
Bnrichient culturing resulted in the 
isolation froa soil of fungi and 
actiaoaycetes distinct in colonial Borphology 
aad exhibiting resistance to Pu at levels as 
high as 100 ag/al. (Auth) 

See also report BlfL-1950 (Part 2 ) , Annual 
Beport for 1974, (p. 25-28), 1974. 

<171> 
Schulz, B.K., G.A. Toapkias, L. Levanthal, and 
K,l. Babcock, Omiversitf of California, 
Berkeley, CA| IFB, EnvironBcatal Analysis 
Laboratories, Eichaond, CA, 1975 

Dptake of PlutoniuB and iaericiuB by plants fron 
Soils. COHP-7508471 Part of Proceedings of the 
67th Annual SyaposiUB of the iBerican Society of 
Agroaoay held ia Knoxville, Tenaessee, August 
24-29, 1975, (p. 125). 

Plant uptake of Plutoniua 239, 240 and 
ABericiUB 241 from tBO soil saaples collected 
froB widely separated areas of the Hevada 
Test Site was studied. Each area had been 
previously contaainated with plutoniun and 
a«eciciuB by a separate high explosive 
(non-nuclear) detonatisa of a device 
containing plutoniua. Barley plants were 
grown on 3 kg soil sub-saspies in a 
controlled environaent chanber. The 
platoniuB distribution ratio (D.B. eguals 
plutoniua in plant tissue divided by 
plutoniua in soil) was in the order of 
1©(B-5) for the plant vegetative naterial. 
The plutoniua D.B. for the grain was 20-100 
tiaes loKsr than that in the vegetative 
aaterial. sinilar distribution ratios for 
a»erlciua wete in the order of 10(B-4) for 
vegetative growth and were 25-75 tines lower 
for the grain. These results ioply that 
aaericiuB is luch aore available to plants 
than is plutoniua. Plutoniua bearing 
particles were separated fro® a soil saaple 
and contained about 30S plutoniua by weight. 
The particles were gnite irregular, ¥ith a 
very large surface area which would be 
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expected to enhance solubil i ty aad plant 
uptake. (iuth) 

<172> 
Ihonas, i.A., and D.G. Jacobs, Oak Sidge 
Sational Laboratory, Oak Bidge, Ti. 19S9 

CuriUB Behavior ia Plants and Soil. Soil 
Science, 108(4), 305-307. 

loung bean plants (PHiSEOLOS TOISIIIS) were 
grown in polyethylene bottles containing 200 
Bl of Knop's antrieat selutioa tagged with C B 
242 (5000 ap»/«l). Sose plants were grown in 
loan soil with tagged nutrient solutions. A 
coiBoa forage grass, tall fescue (FISTOCA 
ASWIDIIACEA) was grown with the root aat in 
200 •! of the tagged Kmop's solution. 
Samples of plant tissue were later dried, 
ashed and counted. It was found that the 
grass did not contain activity ia e^ess of 
that in the control samples. All bean plants 
grown in solutisn and acst of tiea (81S) ia 
soil exhibited significant activity in 
foliage and stea tissues. Absence of C B 242 
in grass leaves probably resulted froa 
physiological or physical barrios to curia*. 
Significant differences in the C B 242 
content of entire bean plants existed aaong 
treataeats with intact roots ia solution, 135 
plus or sinus 4 pCi (0.03© % ) | with roots ia 
soil, 306 plus OE Bin as 22 pCi (0.068S) i and 
with severed roots in solution, 387 plus or 
Binns 14 pCi C0«086X of total inoculUB) . The 
greater uptake of C B 242 by plants »ith 
severed roots ccnfirns that the transpiration 
streaa can transport C« and sags^sts that the 
site of any "discriaination" against this 
heavy netal is in the roots. Translocation 
of curiuB to foliage is so limited that 
introduction of hazardous quantities of Ca 
242 into food chains by plants is unlikely 
unless foliage becomes coataalnated after a 
release of this eleaent to the atmosphere. 
Should this occur, the affinity for curium of 
bone, liver aad the gastrointestinal tract of 
any aniaals in the food chain between plant 
and Ban would reduce the qnaatity that night 
be ingested by Baa. (FMi) 

<173> 
Wallace, A., and E.H. 8o»ney, Oaiverslty of 
California, laboratory of Buclear Medicine and 
Eadiation Biology, Los Angeles, CA. 1975 

AaericiUB Optake by Plants fron Soil. 
COSF-7508471 Part of PEOceedlags of the 6Ith 
Annual Syaposian of the Anerican S<Kiety of 
Agronoay held ia Knoxville, Tennessee, August 
24-29, 1975, (p. 126). 

The ability cf soee synthetic chelates, 
especially DTPA (diethylene triaaiae 
pentaacetie acid) t© increase plant uptake of 
&B 241 has been further studied in a 
calcareous soil of pH 7,5 (Hacienda loan) and 
a noncalcareous soil of pH 6 (lolo loaa). 
There were plant species differences in both 
uptake ana distribution of Aa 241. with bash 
beans and corn, the is 241 was coacaitrated 
in the upper pasts of the plants- About 2.5 
tiaes as much IB 241 was in the leaves of 
bush beans grown in Hacienda loa» as in lolo 
loaai with corn the ratio for AB 241 in 
shoots for the s a ^ tw© soils was fcon 9 to 
20. Barley was different in that Bore An 241 
was in plants at the low soil pH than in the 
high, and there was aore uniform distribution 
throughout the plants. The discriainatioa 
ratio for Aa 241 when plants were grown in 
soil was as high as 7 when DTPA was present. 
An experinent was conducted in which four new 

Fe chelates were coipared with Fe DTP* ia 
ability to Increase Aa 241 uptake. Three of 
these Fe chelates had very little effect, but 
an Pe chelate of the phosphise type was about 
2.5« as effective as was Fe DTPI. {Auth) 

<174> 
Rlldung, R.E., I.B. Garland, and O.A. Cataldo, 
Battelle Memorial Institute, Pacific lorthwest 
Laboratories, Bichland, M . 1975 

iceumulatioE of TechnetiUB from Soil by 
Plants—A Potential Meshaaisn for Dptake and 
Toxicity. COIF-7S0847I BIIL-Si-5393s Part of 
Proceedings of the 67th Annual Sfiposiam of the 
American Society of Agronony held in Knoxville, 
Tenaessee, August 24-29, 1975, (p. 126|. 

To provide an assessaent of the potemtial for 
plant uptake af Tc, a product of the nuclear 
fuel cycle, soybeans {StrciSE lAX cv. Clark) 
were gross using a split-root (soil/autrieat 
solutioml uptake technique in a litsville 
silt loaa (PH «-§) aBended with Tc 99 (0,7 
aad 5.1 ug/g) as pectechnetate. Plants were 
harvested 10, 13, and 25 days after 
e«erg®nce- iithin 5 days of plant emergence, 
pheaotypic responses to Tc were observed. 
After 25 days, plants exposed to Tc exhibited 
reduced interaode elongation and irregular 
leaf blade expansion. To^clty syaptoms 
resulted fro^ marked accuaulatiom of Tc ia 
the plants. The calculated accuiulatiom 
ratios (ug Tc/g dry plant tissue per ug Tc/g 
oven-dry soil) varied depending on soil Tc 
concentration, plant component, and harvest 
time, but ranged from S5 to 1,000. Plants 
accumulated 95f of Tc origiaallj applied to 
soils at the low concentration level. 
Highest levels of Tc occuEred in the stems 
and cotyledons. The results of preliainac; 
ion coapetitioa studies indicated that Tc as 
pertechnetate nay function as a nutrient 
analog accounting, in part, for the aarked 
uptake of Tc observed. (Auth) 

<175> 
Rickard, f,H., E.i. Klepper, B.T. Hinds, J.F. 
cliae, J.D. Hedlund, B.C. Schreckhise, S.6. 
Vatson, F.B. Brauer, J.K. Soldat, aad J.E, 
Fager, Battelle Meaorial Institute, Pacific 
lorthwest laboratories, Bichland, WA. 1974, 
December 

ladioaacliaes in the Environment- BiWl-1950 
(Part 2)1 Part of faughan, B.l., et al. Annual 
Eeport for 1974, (P- 192-202), 238 p. 

The uptake of Pu 238 by cheatgrass. Bustard, 
barley, aad peas was investigated using a 
lysiietric technique in the field. Bangelaad 
species, cheatgrass and tamsf mustard, 
exhibited relatively low concentration of 
plutoniua ia shoot tissues, averaging about 2 
pCi g(E-1) dry weight in stems and leaves and 
about 2pCl g|E-1) ia cheatgrass seeds. The 
uptake into plant tissues was 1 to 3 ppa in 
relation t© the soil activity. Crop species, 
barley and peas, exhibited a. wide difference 
in uptake. Barley had uptake values 
eoaparable to cheatgrass, about 20 pCi g(E-1} 
in the steas and leaves aad about 2 pCi 
gCE-1) in the grain. The peas, however, were 
nearly an order of aagnitude greater in their 
uptake, about 200 pCi g(E-1) in the 
vegetative organs, but only about 3 pCi 
g|E-1) in the seed. The uptake from the soil 
inventory by crop plants was about twice that 
of the wild plants (due to barley's 
productivity only) and about 10 times as high 
i® peas, due to greater uptake, not 
productivity. Imcluded in this section of 
the report are studies ©a concentration 
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<175> COST. populat ion of i«er ican Coots. IPBH) 
f a c t o r s for r ad io iod ine in belowground p lan t 
parts, I 129 in l i t t e r and so i l from grass Table 81 shows the uptake of Pu 238 by 
and forest cosBUnities, I 129 in freshwater Cheatgrass, Bustard barley aad peas froa a s i l t 
aquatic ©rganisis, aeasuresents of I 127 and loaa soi l with 0.084 ci m(E-2). 
I 129 in pig t issues , Cs 137 ia Inaktuvuk 
Pass lat ive residents and Cs 137 in a nesting 
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<176> 
Akatsu, J., and I. IshxBori, Japan Atooic Energy 
Besearcb Institute, Tokai, Japan. 1974, July 15 

Bvapoation Of Alpha Bearing Aqueous Wastes On a 
laboratory Scale. Eadiocheaical and 
Badioanalftical Letters, 18(2), 51-59. 

farious gaena radioaetiv froa 
the Pu haaaiiag laboratory in JAERI (Japan 
Itoaic Energy Hesearch Institute) are 
evaporated under infrared heaters. A siaple 
evaporator was installed in a glove box. The 
veatilatimg air of the glove box always 
passes through the evaporator, in which 
various alkaline aqueous wastes are 
evaporated under electric heaters. The water 
vapor is carried off by the ventilating air, 
and discharged fron the veatstadc after 
having been filtrated. The residue in the 
evaporator is transferred to waste vessels 
and solidified with anhydrous gypsun. The 
soidified wastes are sent to the waste 
disposal section in JABBI and ceaeated ia 
waste vessels. The solidified wastes 
containing Pu will be stored virtually 
forever. Ouriag 2 years, about 400 liters of 
the aqueous wastes were treated in the 
evaporating systea and the present procedure 
has bees carried out safely without such 
troubles as explosion and alpha-radioactive 
contamination of the air released to the 
environ«ent. (Auth)(FHH) 

<177> 
Ballada, J., I. Jean»aire, and P. Bauche, Centre 
d'Etudes lucleaires, Departeaent fle Protection, 
Service de Hechercbes T©xicologiques et 
Ecologiqnes, Section de Sadiotsxicologie, 
Fontenay-aux-Koses, France. 1973, October 

Analytical Determlnaton of Alpha Enitters in 
Feces (PlutoniuB, Anericiua, and Curiun). 
CEA-ll-16671 7 p. 

A technique based on the use of glass fiber 
filters was developed for the deteriiaation 
of alpha-eaitters such as Pu, i«, CB, in 
feces. The activity of the radionuclides 
present is deterBised by alpha spectrometry. 
(Auth) (FHB) 

<178> 
Bruenger, F, f., B.J. Stover, and B.B. Atherton, 
Oniversity of Utah, College of iediciae, 
Eadiobiology Division, Oepartaeat of Anatomy, 
Salt lake City, OT. 1962, Septeatar 30 

Solvent Extraction of Platoaiui with Primary 
Aaines. COO-226} Part of Dougherty, T.F., 
Research in Eadiobiology, Seaiannual leport of 
Work is Progress on the Chronic Toxicity 
Prograa, (p, 58-65), 135 p. 

An accurate and siaple procedure for the 
deteraination of plutoiiuo in biological 
naterials has been developed. Concentrated 
urine, or a solution of bone ash, is Bade at 
least 1i in H2S04, and plutonlas is extracted 
with a alxture of C 18 to C 23 highly 
branched priiary amines in xylene. Plutoniua 
is then extracted fro» the organic phase with 
8H HCl, and aeasured by alpha counting, (iuth) 

<179> 
Doter, L.W., and J.D. icBride, Dow Cheaical 
Ccapany, Eoclty Flats Division, Golden, CO. 1970 

A Control Design for Plutoniua Counting Systeas. 
SFP-1528S COHF-700541S Part of Proceedings o£ 
the 11th Annual Syaposiua ef the Institute of 
Nuclear Haterials Manage neat held in Gatlinburg, 

Tennessee, Hay 25-27, 1970, (20 p,|. 

Ihwas paper describes a design which assures 
control of the plutomium counting systems 
used at locky Flats to aeasure solid 
plutoniua in waste and process aaterials, 
while establishing neasurement bias and 
variability inforaatiom for process control 
and inventory manageneat. Plutoniua was 
assayed by non-destructive, radionetric 
techniques. (HAF) 

<180> 
El-Bzaby, S.S., and B.J. Stover, Oniversity of 
Otah, College of iediciae, Eadiobiology 
Division, Departnent of laatomy. Salt lake City, 
OT. 1966, Harch 31 

Solvent Extracti©n of ieptu»inua(*6) Osing 
Bis- (Oi-H-Bexylphosphi®yl) Alkaaes. 
COO-119-234! Part of Dougherty. T.F,, Research 
in Eadiobiology, Annual Beport of Progress in 
the Internal Irradiation Prograa, (p. 277-296), 
326 p. 

Bis-Cdi-^-ke^llphosphinyl) alkanes with 
n=1,2,3 or 4 dissolved in O-dichlorobeiizene 
were used to extract the hexavalent oxidation 
state of neptuniu® (ip02 (•••2)) froa aqueous 
perchloric acid solutions. It was found that 
bis-(di-n-hexylphosphinyl) •ethane(HDPi| 
extracted neptunium (•••S) aore effectively than 
the compounds with ii=2,3, or 4 over a tenfold 
range of perchloric acid concentrations. 
Findings showed also that as the ratio of 
HDPM concentratioa to that of meptuniUB 
Increased, the distribution ratio increased. 
Froa the partition data it was calculated 
that the extracted species was a one to one 
Hp-HDPM coaples. The extraction with these 
organophosphoras co»p©uads was conpared with 
that of uraniue (*6). (BAF) 

<181> 
Geae, P.J. (Coop.), lustraliaa itoaie Energy 
Comaission, tesearch Establishment, Lucas 
Heights, Australia. 1973, December 

Dranium (III), A Bibliography 1965 to 1973. 
AAEC-LIB/BIB-4071S 20 p-

Sixty-five references on the chemistry ©f 
uraaius are given- iuclear Science Abstracts 
aad Chesical Abstracts were searched during 
the tiae period 1965 to Hovenber 15, 1973 and 
1965 to 1972, respectively. (MF) 

<182> 
labeyrie, I.D., H.D, Livingston, and f,I. Bowen, 
foods Mole Oceaaographio Institutioa, Woods 
Hole, Hi. 1975 

Coaparison ©f the Distributions in Sariae 
Sediaeats of the Fallout Derived Muclides Iron 
55 and Plutoniun 239, 240s A Sew Approach to the 
Chenistry of EnviroaBeatal Kadioauclides. 
COIF-751105S IiEi-SH-199/115i COO-3563-37| 
COO-2379-6; ST1/POB/«10| Part of Proceedings of 
a Syaposiua on Tramsuraniua Muclides in the 
Environment held in Saa Francisco, California, 
Hoveaber 17-21, 1975, (p. 121-137), 724 p. 

Data are presented showing the distributioa 
of Fe 55 radioactivity in narine seaineat 
cores taken fron a large range of water 
depths; these data are coapared with the Pu 
239, 240 analyses ©f the saiao or siailar 
cores. The report is preliainary in that 
only a small part of the world's oceans have 
yet been studied. Evaluation of the results 
available suggests! in a good deal of their 
•arine geochemistry, iron and plutoniua move 
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separatelyi b) ia the open Atlantic Ocean, Fe 
55 has sediiented in association with a mixed 
population of particles, exhibiting a mean 
siakiag rate o£ about 350 • pet year. 
Thirdly, part of the iron in coastal 
sedinents is redissolved, probably by 
reduction associated with decaying organic 
natters this process affects a higher 
proportion of tie Fe 55 than of the total 
iron. The aolubilized iron should 
reprecipitate, after return to the overlylag 
water and oxidation, as aicroparticulates. 
These very fine particles, dispersed by 
currents, may translocate Fe 55 toward the 
©pen sea, only slowly becoiing associated 
with larger, faster-sinking, Bineral 
particles. It is suggested that this process 
•ay be important in the transloration of 
other insoluble trace elements, and even of 
part of the Pu 239, 240. (Auth) 

Table 2 shows Fe 55 in sediDent cores and the 
ratios Pe 55 to Pu 239, 240. 

<183> 
Haxvell, E,, B. Fryxell, aad W.H. Langhaa, Los 
Alamos Scientific Laboratory, Los Hants, MH. 
1948 

Deteriinatioii of Plutomius ia HuBan Feces. 
Journal of Biological Chesistrj, 172, 185-190. 

k detailed description Is given of a nethod 
for deteriiniag plutoniua ia huan feces-
Tfae dried saaple is ashed in a auffle furnace 
and the ash dissolved in 4 • HCl. The 
reduced plutoniui is carried from an aliquot 
of the feces ash solution with ralciam 
oxalate. The calcium oxalate precipitate is 
digested with fusing HI03 and taken up ia 4 B 
HCl. Ferric icon is added and the plutoniua 
is extracted into CiC13 as the cupferride. 
The cupferride complex is destroyed with 
iC104, The plffltonlUB is carried with LaP3, 
transferred to a platina® plate, and counted 
in aa alpha-counter, lesults with solutions 
of both artificial and actual hunam feces ash 
show the recovery of plutoniun by this method 
to be 80 per cent or better. (Iuth) (BAP) 

<184> 
Saabe, 0.6., H.l. Boyd, J.i. Rewhinney, J.J. 
liglio, and C J . tilkinson, Lovelasse Foundation 
for Hedical Educatioa and lesearch. Inhalation 
Toxicology lesearch Institute, Ilbuquergue, SM. 
1972, Soveaber 

Production of Honodisperse Aerosols of Plutoniua 
239 Dioxide Labeled with ChroBiu» 51. LF-45s 
Part of icClellan, 1.0. and Buppreoht, F.C. 
(Eds.), Annual leport of the Fission Product 
Inhalation program, October, 1, 1971 through 
Septenber 30, 1972, (p. 21-28), 355 p-

Honodisperse aerosols of Pu 239 Pu02 labeled 
with Cr 51 were prepared by nebulizing an 
aqueous preparation containing l»th Pu 239 
and a siall lass of Cr 51, heat treating the 
resulting aeroscl to form a poljdisperse 
aerosol of particles of Pu 239 Pa02 labeled 
with Cr 51, separation and colle;tion of the 
particles into Boaodispecse siie groups using 
the Lovelace Aerosol Particle Separator, and 
resuspending the aomodisperse particles on 
snail segments of the collectloa foil fron 
the particle separator to provide aqueous 
suspensions for nebulization tc fori 
Bonodisperse aerosols oc for other studies. 
During aa 11 1/2 hour csntinmoas separation, 
aonodisperse particles of Pu 239 02 labeled 
with Cr 51 were prepared for injection into 
Chinese hamsters for cytogenetic studies. 

test inhalation exposures with Syrian 
haasters and ia vivo solubility studies in 
rats and hamsters for ia vitro solubility 
studies. The in vitro solubility studies 
showed that the aonodisperse aerosols had a 
readily soluble fraction possibly associated 
with small contaminating particles of Cr 51 
in that over 11« of the Cr 51 was readily 
dissolved in the first two days of the 
dissolution study. Wear the end of the 
24-day study, dissolution stabilized somewhat 
and the Pa02 dissolution based on the Cr 51 
label had a rate constant of specific 
solubility of about 6.8 x 10(E-8) gm/ci2-day 
as coapared t© a value of about 1.9 s 
lO(E-IO) gi/CB2-4af based on dissolved 
plutoniuB. Clearly, the Cr 51 was leaving 
the platoaiuB particles auch faster than they 
were dissolving with a half-time of about 2 
years as coapared to about 700 years for the 
plutsniem particles thenselves. (AathJ 

<185> 
Saabe, o,G., H.A, Boyd, 6.H. Kanapilly, and B-K. 
Latvem, Lovelace Fouadation f©r Medical 
Education and lesearch. Inhalation Toxicology 
lesearch Institute, Albuquerque, IH. 1972, 
Movember 

A Study of the in vitro Solubility of Plutoaiua 
239 Dioxide. LP-45s Part of HcClellan, E.O. and 
Eapprecht, F.C. (Eds.), Annual Beport of the 
Fission Product Inhalation Program, October 1, 
1971 through September 30, 1972, (p. 29-36), 355 

The solubility rates of sub«icro«eter 
particles of Pu 239 Pu02 under 
noa-equilibriua conditions are being studied 
using an in vitro systen. A continuously 
flowing stream of serum simulant (at 37 C) 
passes over and around a sample of particles 
which is sealed between aeibrane filters. 
Dissolved plutoniue is carried off in the 
streaa and aeasured to determine the rate 
constant of specific solubility, which for Pu 
239 PU02 prepared at 1100 C was usually fosad 
to be of the order of 10CE-11) gB/ca2-aay. I 
study of saapling of aa accidentally produced 
aerosol of unknown cheiical form or particle 
size distribution showed a narked solubility 
for the Pu aad ku in the saaple with about 
10X of the total alpha activity of the sample 
being removed by dissolution is the 20 days 
of the study- This deaoastrates the 
potential usefulness of the in vitro 
solubility systei for rapid range finding of 
the possible in vivo salabillty of aerosol 
saaples collected in accidental releases. 
(Auth) (Fii) 

<186> 
Schwendiaali, L.C-, and J.R. Healy, Hanford 
Atomic Products Operation, Bichland, WA, 1956 

iuclear Track Technigue for low level Plutomiun 
ia Orine. Part of Proceedings of the 1st Annual 
Health Physics Society SynposiUB held in Ann 
Arbor, lichigan, June 25-27, 1956, (p. 53-60), 

A method for analyzing urine saeples for very 
saall quantities of plutoniua has been 
developed. The lethod requires evaporation 
of the urine sample, muffling, precipitation, 
and an extraction with 
tkenoyltrifluoroaeetone (T T A ) . The plutoniun 
is subsequently electrodeposited on a 7 •» 
dianeter area. The disc so prepared is held 
against a nuclear track eBUlsi©n for 168 
hours. Techniques were perfected for 
preparing, processing, and aicroscopic 
examiaation of the emulsion. The detection 
limit of less tha® 0.05 d/a per saaple 
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<186> COIT. 
currently achieved on a routine basis is low 
enough to perait early recognition of 
incipient plutoniua deposition. (Auth) 

See also Mucleonics, 16(6), 78-81 (June, 1958). 

<187> 
Stover, B.a., F.W. Bruenger, and f. Stevens, 
Oniversity ©f Otah, College of Medicine, 
Badioblology Division, Department of inatoay. 
Salt Lake City, OT. 1968 

Ihe Beactioa of Plutonium |-»-4) with the Iron 
Transport System in Huaan Blood Seruo. 
Badiatlon Research, 33, 381-394. 

When haaan blood serui that had been tagged 
in vitro with lononeric Pii(-»-4) was subjected 
to gel filtration, «ost of the PK(-t-4) was 
found in two Bolecular-weifht ranges, that ©f 
the low-HOlecular-weight seru® proteins and 
that of small aolecules aad ions. The 
distribution sf Platonius(*4) between the two 
peaks was variable. In additiee, a saall 
aaount was elated ia the 
highest-Bolecalar-weight fraction. By a 
coabinatioffi of gel filtration, ion exchange, 
and electrophoresis the Pu(-«-s) protein 
coaplex was isolated, and the protein was 
ideatified as transferrin, the protein that 
transports iron. Pa(*4) appeared t© be bound 
at the iron-binding sites, and the reaction 
between Pa(-i-4) and transferrin was shown t© 
be reversible. Ihe stability constant of the 
complex is high bat less than that of the 
very stable Felll transferrin complex. The 
variation in distributioa of Pulf between 
transferrin aad the low-iolecalar-weight 
region thus is related to the variation in 
the amount of iron bound by the transferrin. 
C&uth) 

<188> 
Ihonas, C f , , Battelle Henorial Institute, 
Pacific northwest laboratories, Richland, WA. 
1974, Deceaber 

Procedure for Measuring Oraaiua, Thoriun, 
BadiuB, PlutoniUB, and Aaerlcius in Soil 
Saaples. BIWL-1950 (Part 2) } Part of ?aaghan, 
B.E., et al. Annual Eeport for 1974, (p. 
153-154), 238 p. 

A procedures was developed to deteraine 
naturally occurring radionuclides of araniue, 
thoriUB, and radiUB as well as pollutant 
radionuclides of plutoniua aad aaericiua in 
soils. This Bethod allows accurate 
•easureaeat of low concentraticns of 
radionuclides through che«ical separation and 
alpha energy analysis. The procedures begins 
by thoroughly drying the soil saaple and then 
a 30 g aliquot is weighed and flaced ia a 
container of suitable counting geoaetry. The 
gasaa eiitting radionuclides including »• 
241, Ea 226, and Ac 228 are leasared using a 
low background aaticoincident shielded Ge(Li) 
diode that has the capability of separating 
the radionuclides with coincidence gaana 

photons fr©« those cadioauclides that emit 
Boa-coincidence gaama photons. The soil 
sample is then renoved froa the counting 
container and Pu 236 and Aa 243, as tracers 
for cheaical yield, are added. Following 
cheaical separation, Pu, Th, and 0 are 
electroplated onto stainless steel discs at 
1.1 amps for 2 hr. Individual isotopes are 
aeasured uslmg alpha energy analysis. (FM) 

<189> 
folchok, 1.1., Health and Safety laboratory, lew 
I©rk, il. 1975, April J 

Analysis of Bnviromental Saaples froa the Hoand 
Laboratory Area, Progress Beport. Part of 
iardy, E.P., Jr., Environiental Quarterly, 
Deceaber 1, 1974 throngh larch 1, 1975, (p. 
1-127 - 1-144), 227 p. 

All of the available analytical results fron 
the 8 sediaent cores aad 16 water saaples 
obtained froa water bodies ia the vicinity of 
Bound Laboratory daring July, 1974, ate 
reported here. These include Pu 238 im both 
sediaent and water, AB 241 in sediaent and H 
3 in water. The quality of these analyses 
was foand to be acceptable with the exception 
of aa approximately 305 
of the PU 238 data. 

bias in the accuracy 
(Auth) 

<190> 
liadenbau. A., and I. lestfall, Argonne 
Hational Laboratory, Irgonne, ll. 1965 

Colloidal Properties of Plutonium in Dilute 
Aqueous Solution. International Journal of 
Applied Radiation and Isotopes, 16, 545-554, 

The colloidalpropertlas of Pa(*4) in 
solutions suitable for injection were 
investigated as a function of pB, time after 
pi adjustaent, aad relative concentrations of 
Pu aad complexlng citrate ions. 
Polynerizatioa is increased with increasing 
pH and depressed by a large molar excess of 
citrate. The rate of depolymerization is 
directly proportional to citrate 
coacentrati©m, ti«e and acidity. Differences 
in the rates of polyaeriiation aad 
depolymecizatiom are ae«onstrated. The 
polydisperse nature of Pu |*4) colloids is 
shown by kinetic dialysis studies which 
deionstrate a •ixtar® of diffusible species. 
Apparent discrepancies between values for the 
fraction of diffasible Pu obtained by 
ultrafiltration and by dialysis are related 
to reversible polyaeEization. Techniques are 
described for the preparation of Ps-eitrate 
solutions of Biniaal colloidality and for 
rapid estination ©f colloidal formation by 
the ultrafiltration procedure. The relation 
between the colloidal properties of Pa and 
its distribution in aninal tissues is 
discussed. (Auth) 

Table 1 shows distribation of Pu in mice 3 days 
after If injection. 
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<191> 
Cohen, 1.K., and T,J. Kaeip, lew lork 
Oniversity, ledical Center, »ew lork, SI. 1971 

EBvironneatal Tritiua Studies at a Pfl power 
Plant. COiP-710809| Part ©f ioghissi, i.1. and 
Carter, H.R. (Eds.), proceedings of a syaposiua 
€0 irltiui held in las fegas, Sevada, August 
30-SepteBber 2, 1971, Hesseager Graphics, 
Publishers, Las fegas, Hevada, (p. 623-639), 807 
F-

In the aquatic environieat, there is 
significant incorporation and retention of 
tritiui in the tound state of botton 
sediaents and biota. Tritium expressed in 
terms of pCi/1 was foaad to be, on the 
average, tea ti«es higher in sedinent, four 
times higher ia fish, and three tiaes higher 
in rooted aquatic plants than tte aibient 
tritiaa concentration In water. In soae 
instances the tritiaa content of the free or 
loose water of these co«poiieats was als© one 
to two tines higher than ambient water. The 
exchange of tritium and the incorporation of 
tritiuB by Betalolic processes in organic and 
•inetal materials will depend on the specific 
activity of the source of tritiua, the form 
of tritium, aad the magnitude and direction 
of the "isotope effect" in particular 
reactioas. It will also depend on the aasjnt 
of exchangeable hydrogen and growth stage of 
the orgaaiSB- The greatest mass of tritlua 
compared to protiuB will affect Gheiieal 
equilibriuB and rate constants where 
aolecules are labeled with tritiun. The 
stability of the tritiaa-carbon bound in 
organic coapounds will resalt ia greater 
retention of tritium in these coaooands. In 
the environaeat, the exposure to tritiua has 
been chromi aad at levels that have been four 
to eight tines higher than preseat 
concentrations. This peraitted 
nonexchangeable sites to be labeled by 
tritium by focBation, producing aa 
"inheritance" of tritiai that has persisted 
ia sediment, detritas, fish and plants. This 
tritiaa, bound in a® organic or Bineral 
matrix, provides an additional source of 
tritium in the ecological cycle. In this 
for», it appears to be an effective source of 
tritiUB to be synthesized in new organic 
Baterial. Thus, rooted aquatic plants can 
acquire tritiua £ro« the sediaent and fish 
can aguire tritiuB through the food web ia 
addition to the tritium obtaiaed froa the 
water. Im this way, it is possible that 
tritium can be accumulated in biota above 
current aabient concentrations. (Auth) 

<192> 
Siith, D.D., J. Earth, and l.G. latzer, 
Environaeatal Honitoring and Support laboratory, 
Honitoriag Systeas Besearch and Developaeat 
DivisisB, las fegas, if. 1975 

Grazing Studies on a PlutoniuB Contaainated 
laage ©f the Sevada Test Site- lIM-SH-199/73s 
COSF-7511051 STI/POB/4101 Part of Srocwdings of 
a Syaposiui on Iransaraniui Muclides in the 
EEVironaent held i» Saa Francisco, California, 
loveaber 17-21, 1975, (p. 325-336), 724 p. 

In this continuing grazing study on a 
plutoniUB-contaiinatea raage on the Ievada 
Test Site, cattle are confined to aa area of 
knows plutoniua contaBination. Their entire 
diet consists of native plants growing in the 
contaainated soil. The primary objective of 
this study is to deteraine the optake and 
tissue distribution of the plutoaiam by 
ruBiaants. steers with surgically prepared 
ra»eE fistulas serve as biological saiplers 
to deteraine gra2ing habits as a function of 

seasonal plant availability and preference, 
to estinate intake of aetinides over 
specified periods of tiee, and t® deteraine 
the actinide ratios within the ingesta. 
Tissue samples have been collected froa three 
cows, two calves, and one fetus in October 
19731 three cows aad two feti in July 1914} 
and one cow and tw© yearling calves in Jane 
1975. Other anlials sampled froa the study 
area iacluaea three goats, three foxes, ©ne 
jackrabbit, and one coyote. All aniaals 
sacrificed were aeccopsied and selected 
tissue and organ samples collected for 
histopathologlcal exa«lMtioa aad actinide 
analyses. Ho significant lesions have been 
found and actiniae accumlatioas in the 
tissues have been relatively •inlMal. Osing 
activity levels found ia the ruaen contents 
of fistulatea steers, it was estimated that a 
study cow ingested 100 uCi prior to 
sacrifice. Of this, 16.4 uCi was la fluids 
froB which a combined retention factor of 
0.0034% was calculated for the bone, Buscle, 
and liver, comparisons of Pa 239/238 ratios 
im ingesta aad tissues indicate that the 
pliitoniUB 238 is aore readily absorbed and 
retained. Analysis of ingesta fron the 
fistulatea steers indicates that the favored 
plait species were two shrubs, EOIOIIA LIIATA 
and MllPlBI CMESCBiS; and one forb, SAISOIA 
PAOISBSII. Grasses are preferred in the late 
spring and early suaaer aoaths, with shrubs 
•aking up the balk of the diet the rest of 
the year. Platonlua activity in rume 
contents was higher wbem EOBOTIA lAHAIA was 
the preferred shrub species. Studies on 
labeled particles indicate that ingested 
particles froi 75 to 500 u» ia size have a 
half-time of 3.5 to S days la the intestinal 
tract, while particles of 15 to 25 U B in size 
have a half-tiie of about 1.4 days. 
(Autk)(JTE) 

<193> 
Batarla, G.i . , Ins t i tute of Oceanography, 
Hoscow, OSSK. 1973, September 

Braniui of the contemporaneous Seai«entary Cycle 
of the Sea, Geokhimiya, 9, 1362-1372-
(Busslan, English Abstract) 

Daring the weathering ©f rocks and in river 
run-off, urasim i s divided into the 
dissolved and the suspeaded fractions at an 
average 1s1 ra t io . Ihe average uraaiua 
content in the sum of dissolved and suspended 
matters of r ivet rua off corresponds to i t s 
average content ia the Earth's crusts that 
deteraines the uraniaa content in sea and 
ocean sedinents. The share ©f hydrogenous 
uraniaa being concentrated in sediaeats. The 
share of hydrogenous uraniun being 
concentrated in sedinents of sea basins and 
ia the peripheric zones of the ocean up to 
(10 to 60) X 10(E-4)% plays a secondary role 
ia the to ta l balance. This concentration is 
favored by the ®Erish»emt of sediaeats of 
organic Batter aad phosphorus, by the 
Increased uranluB content in waters, by the 
reducing conditions near the boundary of 
water—bottom divide, by the lowered 
seai«entatio® ra te , and by the renewal of the 
near-bottoa waters- Oraniui transit ion froa 
the solid phase to i n t e r s i t l a l waters, where 
i t s concnetration reaches a x 1d|E-4) g /1 , i s 
a precondition ©f i t s redistribution dating 
diageaesis. (Aath) 

<194> 
Cherry, a.D., and l .T. Shasaom, Oniversity of 
Cape Town, Physics Departaent, Boadebosch, Cape 
Province, South Africai Division of Sea 
Fisheries, Sea Point, Cape Province, South 
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I h e A l p h a S a d i o a c t l v i t y o f i a r i n e OcganiSBS. 
A t o a i c Energy B e v i e s , 1 2 ( 1 ) , 3 - 4 5 . 

The i n p o r t a n t r o l e p l a y e d by 
a l p h a - r a d i o a c t i v e n u c l i d e s i n t h e a a r i n e 
r a d i a t i o n e n v i r c n a e a t were d i s c u s s e d . 
D e t a i l e d s u r v e y s o f t h e a l p h a - e » i t t i a g 
n u c l i d e s and t h e i r r e l e v a n t n u c l e a r 
p r o p e r t i e s , and of t h e c o n c e n t r a t i o n and 
d i s t r i b u t i o n o f t h e s e n u c l i d e s in s e a w a t e r , 
i n o a r i n e © r g a n l s a s and i n t h e ( x g a n s t h e r e o f 
w e r e p r e s e n t e d . Data were c o i p l l e d i a 
t a b u l a r form t o show t h a t t h e t o t a l a l p h a 
a c t i v i t y i n s e a w a t e r i s t y p i c a l l y a b o u t 3 . 2 
p e l / l i t e r . Of t h i s , t h e u r a a i u i s e r i e s 
n u c l i d e s c o n t r i b u t e a b o u t 9 6 « , w h i l e t h e 
t h r e e a r a n l u a n u c l i d e s c o n t r i b a t e a b o u t 76X. 
I t was a l s o shown t h a t Po 210 i s by f a r t h e 
d o m i n a n t c o n t r i b u t o r t o t h e a l p h a 
r a d i o a c t i v i t y o f a l l t h e c a t e g o r i e s o f n a r i n e 
o r g a n i s i s i n c l u d e d , e x c e p t p h y t o p l a n k t o n 
where i t i s r e p l a c e d by S® 2 2 6 . However , i n 
t h i s c a t e g o r y t h e po 210 c o a t r i t o t i o n i s 
s u b s t a n t i a l a l s o . B r i e f c o n s e n t s ¥<a;e a a d e 
on e x p e r i n e n t a l t e c h n i q u e s , t h e b i o c h e m i c a l 
b a l a n c e p r o b l e m and r a d i a t i o n d o s i m e t r i c 
c o n s i d e r a t i o n s . S u g g e s t i o n s f o r f u t u r e l i n e s 
of r e s e a r c h were i n c l u d e d . (Auth) (JTB) 

One -hund red f i f t y r e f e r e n c e s a r e c o n t a i n e d i a 
t h i s a r t i c l e . 

<195> 
M a r s h a l l , B. P - , O n i v e r s i t y of S a s h i a g t o n , 
S e a t t l e , IA- 1975 

C o n c e n t r a t i o n s and E e d i s t t i b u t i o n of P l a t o n i i i a , 
A B e r l c i u n , and O t h e r E a d i o n a c l i d s s on S e d i m e n t s 
a t B i k i n i A t o l l l a g o o n . P h . D . T h e s i s , 
O n i v e r s i t y o f W a s h i a g t o n i 167 p . 

The c o n c e n t r a t i o n s and d i s t r i b u t i o n s of Pu 
2 3 9 * 2 4 0 , Pu 2 3 8 , Aa 2 4 1 , Bi 2 0 7 , Eu 1 5 5 , Cs 
1 3 7 , a n a Co 60 i n t h e s e d i m e n t s of B i k i n i 
a t o l l l a g o o n were i n v e s t i g a t e d by 
r a d i o c h e a i c a l a a d r a d i o m e t r i c a n a l y s e s of 33 
s u r f a c e s e d i m e n t s a m p l e s and 9 s e d i i e n t c o r e s 
c o l l e c t e d i n 1972 . The t o t a l a l p h a v a l u e s 
o b t a i n e d f o r a Bravo c r a t e r s e a i m e a t were 
g r e a t e r ( c a . n3%} t h a n t h e SUB of Pu 2 3 9 * 2 4 0 , 
Pu 2 3 8 , i n 241 ana t h e n a t u r a l r a d i o E U c l l d e 
c o n c e n t r a t i o n s l e a s u r e d o r e s t l M t e d 
i n d i c a t i n g t h e p o s s i b i l i t y of o t h e r a l p h a 
e i i t t i n g r a d i o n u c l i d e s which were bomb 
p r o d u c e d . Whereas t h e h i g h e s t c o n c e n t r a t i o n s 
of Pa 2 3 9 * 2 4 0 , Urn 2 4 1 , Ea 1 5 5 , and Cs 137 
were a e a s u r e d i n s u r f a c e s e d i s e a t s c o l l e c t e d 
f rom l a g o o n s t a t i o n s , t h e h i g h e s t 
c o n c e n t r a t i o n s of Pu 238 {19 p C i / g , Bi 201 
(432 p C i / g ) and C© 60 (306 pCi /g ) were 
measu red i n below s u r f a c e c r a t e r s e d i a e n t 
s a m p l e s . The s h a p e of t h e a a j o r d i s t r i b u t i o n 
of Pu 239*240 a n d hm 241 c o n c e n t r a t i o n s i n 
t h e l a g o o n aay be d e s c r i b e d a s r o u g h l y 
e l l i p t i c a l . The h i g h e s t c o n c e n t r a t i o n s of Pu 
239*240 (120 p C l / g ) and Aa 241 (103 p C i / f ) 
a e a s u r e d i n any s a m p l e s , o c c u r a t t h e f o c u s 
of t h e " e U l p s e " a t a l o c a t i o n l a t h e 
n o r t h w e s t q u a d r a n t of t h e l a g o s n a b o u t 6 km 
SSE o f t h e B r a v e c r a t e r - I n t h e n o r t h w e s t 
q u a d r a n t of t h e l a g o o n , a l a y e r of f i n e 
s e d i a e n t s f r o n 8 t o 11 CB i n d e p t h was found 
c o v e r i n g t h e n o r n a l s e d i n e n t a r j d e p o s i t s . 
H e a s u r e n e n t s of 0 234sO 238 and Ba 226s 0 234 
r a t i o s i n s a a p l e s o f t h e s e f i n e l y d i v i d e d 
s e d i m e n t s show t h e « t o be v e r y o l d c o r a l s , 
p r e s u n a b l y f r o n th® d e t o n a t i o n c r a t e r s . I n 
two c o r e s c o l l e c t e d f r o i t h i s r e g i o n o f h i g h 
r a d i o n u c l i d e c o n c e n t r a t i o n s , t h e 
c o n c e n t r a t i o n s o f Pu 2 3 9 * 2 4 0 , Aa 241 a a d Eu 
155 d e c r e a s e l i n e a r l y w i t h d e p t h a t a r a t e o f 

a b o u t 50% t h r o u g h t h e l a y e r o f f i n e l y d i v i d e d 
s e d i m e n t . (Aath) (FHH) 

<196> 
aobison, t.t,, Lawrence Llveraore laboratory, 
LiverBore, Ci. 1973, October 

Dase Estlaates for th® Marine Food Chaia. 
MfO-140 (fol. 1)1 Part of Enewetak Badiological 
survey, (p. 526-541), 736 p. 

The data bank contains analytical results 
froi slightly over 800 fish and approximately 
50 edible invertebrates collected during the 
1972 Enewetak survey. Data fron the analysis 
of the radionuclide concentration in fish 
lusele were suaiarized ia several different 
ways to help in the interpretation aad the 
assessaent of the values used in the dose 
code. Eleaeats other than Cs 137, Co 60, Sr 
90, Pu 238, 239, 240, and Fe 55 were for the 
most part nondetectable. The doses via the 
•ariae and terrestrial food chains were 
estimated using a differential equation to 
describe intake and reteatioa by man. 
Integral doses calculated froa the marine 
sarvey data were listed for the whole body 
and bone for 5, 10, 30 and 70 yr. The aajor 
contribution to the whole-body dose came froi 
Cs 137 and C© 60, while tbe same dose came 
froi Sr 90, as sell as Cs 137 and Co 60, The 
30-yr integral whole-body dose was 47 urea 
fro« Cs 137 and Co 60 and only 6 urea 
additional whole-body dose was constructed by 
other raaionfflclides (includiag Pa 238, Pu 
239, &• 241 and 0 235). For bone, the total 
dose from all radionaclides was 840 area, 
with 94% contributed by Sr 90 and 6% by all 
other nuclides. Dose estimates for C 14 and 
I 129 were made and included in the suiaary 
of the iarine pathway. (FBM) 

Tables 156 a, b, c and d give sasaaries of 
radionuclide liaclading Pu 239, 240, Pa 238, M 
241 and 0 235) concentrations for the entire 
Atoll for aullet, surgeion, goatfish and other 
fish. 

<197> 
iaaschiiat, f.H,, Dow cheslcal Conpany, locky 
Flats Division, Golden, CO, 1971 

Administrative Procedures and Controls in 
Plutonian Production Areas. COir-710401} Part 
of Proceedings of the gocky Flats SyaposiUB ©a 
Safety in Plut©aia« Handling Facilities held in 
G©iaen, Colorado, April 13-16, 1971, {p. 
293-296) , 457 p. 

Prior to the fire at the Hocky Plats Plaat on 
iay 11, 1969, the s^clfic procedures for 
handling, storing, and processing, within 
product specifications, was the 
responsibility of the managers of each 
fanctional plutoniun processing group. 
I«»eaiately following the fire Banageaent 
philosophy and operational concepts sere 
reviewed. It had determined that the 
standard Safety practice Hanual offered aa 
excellent foundation for the adBisistratioa 
and control of handling and storing 
techniques of Pa process areas. The 
Introaaction of the eanaal describes it ass 
(1) a coBpilatioa of current general standard 
safety practices for the Socky Flats 
division, (2) a source of information that 
will prevent injury to personnel and daaage 
to property, aad (3) it directs itself toward 
those practices which have plaat wide 
application or which are related to 
Interfaces between departaeats. The stamdard 
procedures were established by analyzing 
information subnitted by each group on their 
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operating procedures, aad deteraining a 
nuBber of CO B B O O denominators. This 
Inforaation was then codified fer each 
physical or cheaical form of Pu involved; the 
type of container, type of packaging and 
other infoE»atien conceraiag the haaaiiag and 
storage operation was recorded. Tighter 
controls and aore restrictive procedures were 
established in lany cases. (JTE) 

<198> 
loide, H., J.J. Griffin, aad E.B. Goldterg, 
Scripps Institutioa of Oceanography, La Jolla, 
CI. 1975, October 20 

Secords of PlutomiuB Fallout in Kariae and 
Terrestrial Samples. Journal of Gajphysical 

cch, 80(30), 4153-4162. 

In coastal Barine sediients frcB western 
Horth Aaecica there is a continuing Increase 
in Pu 239 and 240 concentration froa the 
early 1950's to the present, lost of these 
transutaaic lsotoi«s have entered our 
surroundings following nuclear weapons 
testing fr©» direct stratospheric fallout 
which went through a aaxiauB around 1963. 
Since no Baxiiui level In the sedlBents 
corresponding to the aaxiaaa stratospheric 
falloat was observed, another source of 
plutoniuB to these deposits was sought. It 
has been identified through the analyses of 

ataospheric aerosols as erustal rock debris 
transferred from the continents to th® oceans 
by winds. A transport of soil debris, 
containing sorted artificial radioaaclides, 
to the oceans by winds and/or by rivers lay 
explain the greater Sr 90 fluxes to the 
marine environment, compared to those of the 
continents, after the fission product is 
produced ia nuclear explosions, (iuth) 

Tables ©a leaa, thoriaa, and platoniuB basin 
seaiment concentrations are given. A table on 
the lead and plutonium conceatration in 
ataospheric dust saaples is glven-

<199> 
l o t given, Deutscfeer Hydrogcaphisches l a s t i t a t ® , 
Hamburg, German Federal l e p u b l i c , 1973, ioveabe aber 

Bibliographies In nuclear Science and 
Technology. iED-C-25-03s Maritime Baaiology, 
Section 25} 65 p-

Aboat 200 references to publications fron the 
world literature on the radioactivity in 
ocean sediaents and waters are presented la 
the bibliography- Saapling aad neasarlng 
Methods are given, and keywords ia English 
are provided for each Itea. Subject, author, 
and location indexes are incladed. (CH) (JTE) 
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<200> 
Beatley, J.C, Oniversity of California, 
laboratory of iuclear Medicine and Badiatiom 
Biology, los Angeles, CA. 1973, Hay 

lassian-Thistle (SttSOLA) Species in Western 
Onited States. Journal of Baage ianageaeat, 
26(3), 225-226. 

Russian-thistle populations in astern Onited 
States consist of either of two species, or 
both, and are distimgaishable at all stages 
in the field, 1 sUBBarj is given of the 
characters by which they say be 
aistingulshed. SILSOLA PESTIFEB is mow 
replaced by an earlier name, s. IBBBICl. The 
second species, S. PAOISENII, prevails lo 
many areas, especially in the south^st. 
Where growing together they appear to 
hybridize freely, resulting in popalatioas 
exhibiting varying degrees of genetic 
introgression. (iuth) 

<201> 
Beatley, J.C, Oniversity of Cincinnati, 
DepartBent of Biological Sciences, Cincinnati, 
OH. 1975, January 

Clinates and fegetation Pattern Across the 
iojave/Oreat Basin Besett Iransitien of Southern 
ievada. iiecican Hidland laturalist, 93(1), 
53-70-

Plant coBSunities of the transition between 
the Hojave and Great Basin deserts of 
southern ievada are under the primary control 
of clinatic variables. Bainfall increases 
and teaperatare decreases according to large 
increaeats of increase in elevation of the 
drainage basins fra South to lorth. tithin 
the basins, the cMmates and ve^tatin 
pattern are priaarllf under the control of 
patterns of air circulation and nocturnal 
cold air aecuaalations and secondarily, of 
edaphic factors. Hini«ii» teafeiature and 
BaxiauB mean rainfall tolerances of aojvae 
Desert LiSBEA (creosote bush) coaaanities are 
exceeded across this transition as, 
apparently, are the «eaa eaxi«u» tenperature 
aad •iniiam rainfall tolerances of the Great 
Basin ABTEMISIA (sagebrush) eenunities. In 
those coaaunities which characterize the 
transition fCOlEOeilE, GBAflA-lICIOi 
AIDEHSOill, LICIDB PALLIDOl-OBAIIA, LICIOS 
SHOCKLEII), the iojave and Great Basla 
Teaperature and rainfall regines occar in 
various definable coabiaatloas. Only 
ATIIPLEX COMIERIIFOIM (shadscale) 
comaunities cannot be so defined? these occur 
along topographic gradients in both Iojave 
and Great Basin Desert cliaates. Contrasts 
in temperature regimes and their effects on 
vegetation in the lowlands of closed basins 
are illustrated by air teaperatoce and plant 
data froi two adjacent sites, with only 1.5 a 
elevation difference, aear the playa of 
Frenchman Flat- All relationships are 
inferred froa data collected during 10 years 
on a network of study sites on the Nevada 
Test Site of central-southern Ievada^ whose 
drainage basins encoapass the transition froi 
the Bojave to the Great Basin Desert. (Auth) 

<202> 
Bradley, f,G., and K.S. ioor, Oniversity of 
sevada. Las fegas, IT. 1975, Jane 

Ecological Studies of S»all fertelrates in 
Plutonium-Coataiinated Study Areas of Nevada 
Test Site and Tonopah Test Bange. HfO-153j Part 
©f White, 8.G. and Dunaway, P-B. (Eds.), Ihe 
Badioecoiogy of Plutoniua and Other Transuranics 
in Desert Environaents, ievada Applied Ecology 

Group Progress leport for 1974, (p. 151-185), 
504 p. 

Ecological studies of vertebrates ia 
plutoniam-contaBinated areas of the Ievada 
Test Site (IIS) were initiated ia Harch, 
1972, and have continued to date. Im 
septeaber, 1973, standard censas Bethods were 
also eaployed to derive a qualitative and 
quantitative inventory of vertebrate biota of 
four Ievada Applied Ecology Group |SiEG) 
study areas of the Tonopah Test Hamge (TIB). 
A checklist of vertebrates of lAEG study 
areas of M S and TTH is preseated- Data are 
presented on vertebrate coaposition, relative 
abandasce, and seasonal status in the stady 
areas. Hore detailed data on rodent 
populations are iacludea for clean Slate 2 
and Double Track, TTl, and Areas 11 and 13, ̂  
ilS. comcentratioss of Pa 239 and ia 241 
were deter«inea la pelt or skia, GI tract, 
amd carcass of 13 lizards and 16 •anaals 
resident on clean Slate 2, Til, and Area 11, 
HIS, A total of 71 aniaals were collected 
for radioanalysis. lowever, complete data 
were not available at the tiae this report 
was writtea. Slmtonius tissue burdens were 
highest ia lizards fron Area 11 6Z. Maxiaua 
values obtained in nCi/g ash were 30.9, 42.2 
and 0,43 for the pelt, GI tract, and carcass, 
respectively, Haxinua Pa 239 values im 
tissues of s»all rodents from Area 11 (not 
froB GZ) were 11,4, 6,49, and 0.20 nCi/g ash 
for pelt, 01 tract, and carcass, 
respectively. Plutoaiu«/ABericiu» ratios were 
relatively consistent in tissue saaples of 
lizards aad saall saaaals from Area 11 
(approxinately 6s 1, Pliitoaiaa/A«ericiu«). 
Pu/Am ratios were not consistent In 
vertebrates of Clean Slate 2, TTl, and 
appeared to be lower in carcass C28s1, Pa/Aa 
ia laaaals) than GI tract (9s 1, PU/AB in 
•ammals). Ilthough this trend vas aore 
conspicuous in naanals, it was also evident 
in reptiles. Average discrlBiination factor 
of Pa 239 in GI tract and carcass of small 
vertebrates was in the order of aagaitude of 
10 (E-2) ia aost instances. Although saaple 
nUBbers were saall (i-4), reptiles froa Clean 
Slate 2 exhibited an extremely low 
discriaiaation rate (5.2 x 1©(E-0). (iath) 

luaerous taxa of lizards and other reptiles, 
rodents, Baamals and other life on the Hevada 
Test Site and Tonopah Test Range are given i® 
several tables. 

<203> 
George, I.e., L. Hlnchllffe, and S. SlaSowski, 
Health and Safety laboratory, lew lork. If. 
1975, June 

Size Distribution of ladon Daughter Particles in 
OraaiaB Hine Atsospheres. Aaerican Industrial 
Hygiene Association Journal, 36(6), 484-490. 

The size distributioa of radon daughters was 
aeasured in several araniua aines using four 
csapact diffusion batteries and a round jet 
cascade iapactor. Simoltaneomslf, 
•easureaeats were made of unconbined 
frartioas of radon daughters, radon 
concentration, working level and particle 
csneeatcatioa. The size distributions found 
foe radon daughters were log naraal. The 
activity Bedia® diaaeters ranged from 0.09 u» 
to 0.3 am with a sean value of 0.17 ua. 
Geometric standard deviations were in the 
range froa 1-3 to 4 with a aean value of 2.7. 
OacoBbined fractions expressed in accordance 
with the ICBP definition ranged froa 0.004 to 
0.16 with a mean value of 0.04. The radon 
daughter sizes In these lines were greater 
than the sizes assumed by various authors in 
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calculating respiratory tract dose. The 
disparity nay reflect tie widenlog use of 
aiesel-powered equipnent in large uraaiua 
•Ines. (iuth) 

<204> 
lo lB , E . , and 1-B.B- Persson, Onivers i ty of 
limd. Department of l a d i a t i o n Phys ics , 
l a s a r e t t e t , l and , Sweden- 1975, July 

Fa l lout Plutoniua i a Swedish fieindeer l i chens . 
Health Phys ics , 29 , 43-51 . 

The f a l l o u t of Pm 239 and Pa 238 has been 
i n v e s t i g a t e d by s tadying samples of var ious 
spec ies of l i chen c o l l e c t e d during 1947-1961 
a t d i f f e r e n t p laces i n Scandinavia and 
between 1961 and 1972 (ClADOIII ALPESTBIS) a t 
Lake Bogen i n Sweden, which l i e s a t 62 .3 
degrees M, 12.4 degrees E. The Baxiaal Pu 
239 l e v e l in the l i chen c a r p e t , which 
occurred in 1963, was about 300 pCl per kg 
dry weight, and I t decreased t c a b o * 200 pCi 
pec kg dry weight i n 1970. The mean 
res idence t i a e for Pu 239 in the whole l i chen 
carpe t was es t lBa ted t o 6.1 p ins or Binus 0-5 
yr and ia t h e 3-CB t o p l aye r to 4.3 p lus or 
Binas 0,5 y r . The Pu 238 concent ra t ion 
showed a la^inUM value during 1963 
corresponding t c about 12 pCi per kg dry 
weight. This coacen t ra t ion decreased t o 
about 7 pel per kg dry weight i s 1967. 
During 1966-1970 the Pu 238 coacent ra t ion 
increased amd r e s a l t e d in an increase of t he 
Pu 238/Pu 239 a c t i v i t y r a t i o froa S.026 plus 
or Binas 0.003 t o 0.046 plus or •Imns 0 .003 . 
The t o t a l a r e a - d e p s s i t i o a of Pu 239 a t the 
sampling place (62,3 degrees i , 12.4 degrees 
E) was e s t l a a t e a to 1.0 plus or l i n a s 0,1 nCi 
k»(E-2) In 1972. The corresponding valae for 
Pu 238 was 0.036 plus or Binas 0.004 iCi 
ki(E-2) of which 0.013 plus or Biaas 0.002 
BCI k«(B-2) was dae t o SSAP-9A- The v e r t i c a l 
d i s t r i b u t i o n of the plutsnim« isotopes in the 
l i chen carpe t has a l s o been s tud i ed . Resu l t s 
of t he PU 239 a c t i v i t y concent ra t ions i n 
re indeer l i v e r and bone i n d i c a t e a f r a c t i o n a l 
g a s t r o i n t e s t i n a l absorp t ion of plutonium in 
r e indee r in the order of (3 p lus or • i a n s 2) 
X 10CE-5). ( iuth) 

PlutoniUB concen t ra t ions in l l c h e i s , s o i l s and 
re indeer are t abu la ted-

<205> 
Johnson, L.J., H.A. Sosenthal, and J.E, Cason, 
Los ila»os Scientific Laboratory, los Alamos, 
IH. 1974, Bay 

EBVir©ffi«ental Studies Group (H-8). ll-5633-PBs 
Part of llshBond, C B . and Sollivaa, E.H. 
(CoBps-), Annual Beport of th® Biosedii^l and 
Envlronaental Research Pr©gra« of th® LASL 
Health Division, January through Decenber, 1973, 
(p. 34-41), 165 p. 

The los Alamos Scientific Laboratory's 
radioecology prograa was Initiated in 1972 to 
supply inforaation on the environaental 
iapact o£ the radioactive liqaid waste 
disposal practices- A suaaary is presented 
to report progression two research 
activities, the envlronaeatal resources 
Inventory and radioecological studies. 
Current eavlron»eatal resource data Include a 
sap of vegetation types and Infrared aerial 
photographs suppleBented with field 
observations used In Ideatificatioa of at 
least seven aajor vegetation types in the 
country, iaay of the woody and herbaclous 
species have been identified and 300 have 
been placed in the herbariun. * proposal was 

drafted to designate liSl properties as a 
Mational Environaental Research Park, A 
feature of the park would be preservation for 
study of ecosystems that contaia plutoniua of 
various eaviroiiBeiital age in which studies of 
changing Bsbility ©f the eleaemt aay be 
sustained. Core saaples of soil were taken 
for a study of the characterization of soils. 
These have been characterized as to particle 
distributlo®, cation, exchange capacity ama 
soil pH. la radioecological studies, 
experimental results deBonstrated that 
honeybees do not concentrate tritiua above 
the levels neassred im a supplied food. Bees 
which exhibited unexpectedly high tritium 
concentrations ia body aoistare probably 
acgairea the radionuclide froa a source which 
was at least equally contaminated with 
tritiua. The iasects rapidly reflectea 
changes ia tritiae content in response to a 
•easared biological half tiae of about one 
day. Badiation ecology studies of llguia 
waste disposal areas show stream channels 
are the lajor reservoir of waste plutomiuB 
ana the degree of Bixing of plutaniua with 
alluvial sediaent is associatea with the 
presence or abseace of surface water. Grass 
to sedineat concentration ratios of 
0.03-0.08 were froa 1-3 orders of Bagnitude 
higher than some values reported for root 
uptake of plutoniaa in experiBental 
plant-soil systeas. Cesiua 137 
deterBlnatioBS showed aaxlBUB concentrations 
ia upper canyon areas with aost deposited 
within 2560 a froa the discharge point. A 
survey of platoniua coacentratloas In soils, 
vegetation, and rodents was conducted along 
the fallout pathway of the atoaic bonb 
detonated at Trinity Site. Plutoniua 
concentrations were highest in the Ground 
aer© area aad lowest about 24 ka, aad 
generally increased froa 24-56 ka. Pu levels 
were as auch as 10(E*4) tiaes greater than 
the 0.01-0.1 pCi Pu 239/g which have 
reported for several few Mexico area 
A aaximuB of 260 pCi/g was observed at Gz. 
ferticle disttibutlon was relatively maiform 
to a saapling depth of 7.5 ca. Pu 
concentrations in grasses were consistently 
higher than in other areas of iew Hexico, but 
aot in forb and shrub tree saaples. The 
•axi«uB in Grasses (0.77 pcl/g wet sample) 
was observed at Gz aad decreased to 0-005 
pCi/g at 24 k«, then increased to the ?6 kn 
saapling station, Eodent longs had the 
highest Bean Pu concentratioa of all saall 
laaaals. This suggests resaspension is aa 
inportant aechaniSB. An increased aigratlon 
into soils has occurred over the last 20 
years. Hydrological characterizations of the 
soils at Trinity site showed soils which haa 
a rapid water uptake rate exhibited a 50* 
Increase in Pa concentration at 0-25 c« depth 
over that found at the 7.5-30 ca depth. (BBI| 

<206> 
Koch, J-, Oniversity of Copenhagen, H.c, Orsted 
Institute, Physical laboratory II, Coueahagen, 
Denaark. 1968 

A Preliainary Eeport on the B-52 Accident in 
Greenland on January 21, 1968. COSF-680507| 
Part of Proceedings of a Sy«posiu» on 
Eaaiologlcal Protection of the Public in a 
Nuclear Mass Disaster held in Interlaken, 
Switzerland, Hay 26-June 1, 1968, (p. 39-45), 
688 p. 

A brief survey of the adainistratlve and 
radiological aspects related to the B-52 
crash in aorthern Greenland Is presented. 
The plane caught fire and, after the crew 
bailed out, crashed ©a the ice of Bylot 
Souad. Danish and Onited States scientific 
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and Bllltary personnel were dispached to the 
sceae after a four day delay bemuse of a 
heavy store. Operation Crested Ice was 
carried out to clean up the site of 
radioactive contamination. Eskimos in the 
area were warned of the danger and after the 
area of contaalnation was deterained clean-up 
measures were undertaken. The fire froa the 
crash spread plutoniua into the atmosphere 
and the radiological survey indicated that 
surface contaaination was confired to the 
ioBediat® area. All pieces of debris and as 
Buch ©f the contaminated snow and ice as 
possible was removed and brought to the 
Onited States. Core samples and air samples 
were taken. Hone of the air saiples showed 
activity above background for airplane routes 
to Thale or across Greenland on ordinary 
traffic routes, iater samples of Bylot Sound 
showed activity levels below Units 
considered hazardous to humans by passage 
through the food chain. Biological samples 
froa aniuals of the area were also obtaiaea. 
Ho Eskimos in the area becase contaninated 
and the Danish ABC will conduct an ecological 
progran and a search for floating debris. 
The area was deterBined to be safe for the 
fatrare. The scope of the report did not 
include figures for the anount of plutoniui 
released by the accident. (BBH) 

<207> 
Mellinger, P.J., and ¥. Schultz, Washington 
State Oniversity, Departaent of Zoology, 
Eullnan, fi; HOS Corporation, Bockville, HD, 
1975, lay 

Ionizing Badiatlon ana Hlia BirSss A Seview. 
CBC Critical leviews in Baviroaaental Control, 
5(3), 397-413. 

The literature oa wild biras and ionizing 
radlatin is reviewed and brief descriptions 
of selected papers are iacludea, literature 
oo domestic birds is not included. T«o 
hundred and twenty-six papers have teen cited 
and many were briefly discussed in three 
primary sections. The sections on 
radionuclide concentration aad radiation 
effects iclude studies in nature as well as 
in the laboratory, observations on 
¥oria-wia@ fallout and at weapons considered. 
It was reported that plutoniUB released by 
the noncritioal destruction of nuclear 
weapons in an aircraft accident In Greenland 
was nt significantly concentrated by the 
elder duck (SOIITEBIA sp.) as the levels 
observed sere not significantly different 
fron background. In a radiological survey of 
Enewetak Atoll when the OSIEC was obtaining 
data on the possibility of rehabilitating the 
atoll by aan, the coacentratlsas of K 40, Fe 
55, Cs 60, Sr 90, Cs 137, and Pu 239, 240 
were analyzea in birds. The predoBinaat 
radionuclides in the atoll environment were 
Co 60, Sr 90, Cs 137 and Pu 239. In a study 
on Chukar partridges (ALECTORIS GEAKA) 
collected near Haines Pond at the ievada Test 
Site, it was shown that a gram Chukar gascle 
contained 110 pCi of I 131 and 0.17 uCi of 
H3. The final section is on the use of 
radionuclides in conducting studies on wild 
birds and Includes studies of behavior, 
physiology, and the use of oeutron activation 
as well as auscellaneous techniques- The 
review should be useful to persons preparing 
nuclear poser plant environmental impact 
statenents as well as a source of inforiatioa 
for the general public. (FiH) 

<208> 
Hot given, Colorado Committee for Invlronaental 

Inforaation, Colorado- 1970, Hay 

Damage. Environaent, 12(4), 15. 

The role ©f the Colorado Committee for 
Eavironeental Information ia Bonltoring and 
publicizing environaentally slgnificamt 
activities of the Army and the Atoaic Energy 
Commission Is presented. Specific reference 
Is made to the storage of nerve gas. Project 
Bullsoa, and the activities of the Bockj 
Plats plutoniua plant. (JIE) 

<209> 
Boaney, E.i., i. Wallace, 1.0, Gilbert, aad J.E-
Klnnear, Oniversity of California, laboratory of 
Muelear Hediciae and Sadlatios Biology, Los 
imgeles, Cl. 1975, June 

Plutonium 239-24© ana Aaericium 241 
Contaaination of fegetation in Aged Plutoniua 
Fallout Areas. »fO-153| 0CL»-12-986| Part of 
White, H.G. and Dunaway, P.B. (Eds.), The 
Badioecoiogy of PlutoniuB and Other Transuranics 
ia Desert Environaents, Ievada Applied Ecology 
Group Progress Beport for 1974, (p. 43-87), 504 
p. 

Data on the Pu 239-240 and ia 241 contests of 
vegetation sanples collected in coajunctlOB 
with the Nevada Applied Ecology Group (HIEGJ 
soil sampling program in aged plutoaiu» 
falloat areas on the Hevada Test Site (ITS) 
aad the Tonopah Test Bange (TIB) were 
reported. Badlocheaical analyses essentially 
have bsea completed on samples collected from 
the GiX site in Area 5 and the Project 57 
site In Area 13. About 60 percent ©f the 
vegetation samples collected from the Area 11 
sites at ITS and loller Coaster sites at ITS 
have undergone raaiockealcal analysis. 
Preliminary data inaicated definite 
variations in contaminatiom levels from 
saaple to saepl® collected within a given 
activity stratum defiaea by the PIDLBE survey 
iastruaent. fariatioas also occarred ia 
contaaiaatioffi levels on aifferent plant 
species and can be attributed to differences 
in amounts of resuspendable particulate 
aaterial saperficially entrapped upon plaat 
foliage. In spite of these variations, there 
were soae indicatioas of reasonable agreement 
between the mean activity levels of Pu 
239-240 in vegetation and soil samples 
collected across the different activity 
strata within each fallout area. In 
addition, there were indications that the 
ratio of vegetation Pu to soil Pu increases 
as one proceeds froa higher to lower activity 
strata. A liaited particle size range of 
resffispenaable material superficially 
deposited upon vegetation could account for 
some of the variations in activity levels and 
ratios noted whea csiparing vegetation and 
soil data. Safficleat data have been 
acquired to Indicate a reasonably constant 
Pu/lB ratio for vegetation saaples collected 
from a given fallout area. This ratio, 
however, varied among separate events as the 
result of differences in the ingrowth of Aa 
241 wlthia aged fallout source materials. 
The Pu/im ratios tended to be lower in 
vegetation than in soil sanples for each 
event studied, except for the Area 5-GBX site 
where aaltiple tests were comducted. The 
lower ratios in vegetation saaples were 
presuaed to result from a preferential uptake 
by plant roots of the more biologically 
available km 241 as compared to Pu 239-240 in 
these aged falloat areas. The Pu 239-240 
inventory estimates for Area 13 inaicate that 
standing vegetation contributes a rather 
insignificant portion of the total 
contaminant present in aged fallout areas. 
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Table 1 shows the Pu 239-240 contents and Pn 
239-240/I« 241 r a t i c s fo r d i f fe ren t p lan t 
species i n aged Pu- fa l lou t a reas of t he Ievada 
Test S i t e and Tonopah Test Baage. Table 2 g ives 
the Pa 239-240 coBteats of vegetation and s o i l 

samples and the v e g e t a t i o n / s o i l r a t i o s for 
samples fron agea Pa-£all©at a reas on the ievaaa 
Test S i t e and Tonopah Test Bange. Table 3 shows 
the Pa 239-240 and An 241 contents and r a t i o s 
for vegeta t ion and s o i l i n aged Pu- fa l lon t a reas 
on t h e Hevada l e s t S i t e and loaopah Test Bange. 
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<210> 
Eggers, P.B., and J.L, Sldihalgh, Battelle 
Coluabus Laboratories, Columbas, OH. 1974, 
October 

Cost-Effective Badloisotope Theraoelectric 
Generator Designs Invclviag Cariat 244 and 
PlutoniuB 239 Heat Sources- Jomraal of 
Spacecraft and lockets, 11(10), 7€4-709| 
CO»F-730811| Part cf Proceedings of the 8th 
Intersoclety Energy Coaverslon Engineering 
Symposium held ia Philadelphia, Pennsylvania, 
AufBSt 13-16, 1973 (6 p.). 

i comparative analysis is presented of some 
of the technical considerations surrounding 
the use of Cm 244 and Pa 238 heat sources in 
radioisotope thermoelectric geaetatocs 
(ETGs). The principal considerations include 
radiological shielding, groumd handlinq, and 
generator perforiance characteristics. A 
novel approach to ETS design aad 
qualification is described which would 
facilitate th® use of Cm 244 heat sources. 
This approach, which Involves hermetically 

sealed bellows-encapsulated thermoelectric 
elewata, also features the potential for 
increased generator output power stability 
and reliability and lower converter costs 
accruing from the advantages o£ a 
standardized approach to generatoc design, 
fabrication, and fsalification. (Amth) 

<211> 
Eaomoto, S,, and S. fada, Japan Atoaic Energy 
Besearch Institute, Tokyo, Japan- 1974, April 

Besest status of Practical Application of 
Trassuraaic Elements. Genshiryokm Kogyo, 20(4) , 
15-26. (Japanese) 

The use of traasuranium elements as heat and 
radiation sources is reviewed. Topics 
discussed inclade Pu 238 and Ca 244 as heat 
sources for therioelectric generatorsi Am 241 
and Cf 252 as neutron sourcesi and 
radiometric gages. (TDF) 
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<212> 
EagstroB, D. B. , Beynolds E l e c t r i c a l aad 
Engineering C©«pamy, I n c . , l a s fegas , Hf. 1975, 
June 

Environaental Sciences Information s to rage and 
Bet r ieva l Systea . SfO-153; Par t of White, M.G. 
and Danaway, P.B. ( E d s . ) , Ihe Eadioacology of 
Plutonium and Other Tramsnraiiics in Desert 
Environaents, Bevada Applied Ecology Group 
Progress Beport for 1974, (p. 471-472), 504 p . 

Beynolds E l e c t r i c a l and Engineering Company, 
I n c . (EEECo), has s i nce 1970 accumulated 
information r e l a t i n g to the AEC's ievada 
Applied Ecology Group fl&EG) programs a t t he 
Sevada Test s i t e (ITS). These programs, 
involving ex tens ive s o i l , vege ta t ion , and 
smal l -anlBal s t u d i e s , have generated 
i a f o r a a t i o n a l da ta concerning t t e c o l l e c t i n g , 
process ing , ana lyz ing , and shipping of saap le 
B a t e r i a l s t o var ious prcgcam par t ic lpamts and 
c o n t r a c t o r s , P i t u r e plans iaclude 
incorpora t ion of Lawrence l l v e r w r e 
l a b o r a t o r y ' s resaspension study da ta , EEECo's 
o n s i t e a i r d a t a , and EP i ' s large-animal 
o f f s i t e a i r , and o f f s i t e s o i l da ta . (Iuth) 

<213> 
Hunt, s . E . , Onivers i ty of Aston, BirBlnghaa, 
Ingland- 1974 

i uc l ea r Power and the Environmemt. Part of 
Hunt, S .E. , F i s s i o n , Fusion and the Energy 
C r i s i s , Chapter 10. Pergaaoa Press , Oxford, 
England, (p, 109-118), 164 p . 

l a d i o a c t i v e « a t e r i a l r e p r e s e n t s two p o s s i b l e 
b i o l o g i c a l hazardss as a source of Alpha, 
beta ©r gasBa rays i t can subject t t e body t© 
these r a d i a t i o n s fro« o u t s i d e , or i t may be 
inhaled or swallowed, sub jec t ing t h e body t o 
i r r ad i a t i om fr©« wi th in . A tab le of the 
iiaxi»u« permiss ib le body bardeas fo r t he aos t 
s i g n i f i c a n t i so topes produced i a r e a c t o r s i s 
given- In the Onited Kiaga©» t t e aaximom 
a©se p e r i i t t e d for personnel ac tua l ly 
employed i a the nuclear i ndas t ry i s t e a t imes 
t h a t for the general populat ion and no worker 
shouia accUBUlate a dose of more than 5 r e a s 
each year . The p o t e n t i a l hazard represented 
by the accumulation of r ad ioac t ive f i s s ion 
products in t he normal opera t ion of the 
r e a c t o r prograa i s cons ide red . These f i s s i o n 
products bu i ld up i a the r e a c t o r fuel 
elements during opera t ion of the r e a l t o r and 
a f t e r soae 40* cr so n t i l i z a t i o a of t he 
f i s s i l e m a t e r i a l t he fue l e l eaen t s oast be 
removed froa the r e a c t o r and t r e a t e d t o 
sepa ra t e t he Pu 239 ' b r e d ' l a the r eac to r and 
the r e s i d u a l 0 frog the f i s s i o n p rod iu t s . 
Ihe chemical separa t ion ©f the spent fuel 
elements aad s torage of the c o n ^ n t r a t e a 
waste i s aesc r ibed . The p a r f l c a t i o n p lan t a t 
t i n d s c a l e i s not capable of ex t r ac t i ng the 
l a s t 0.01« of the f i s s i o n product a c t i v i t y In 
a form s u i t a b l e for c o n c e n t r a t i s n , and t h i s 
i s d i l u t e d and discharged In to the sea off 
f l n d s c a l e . t e r y ex tens ive measare«Qits on 
the r e s u l t i n g a c t i v i t y of seawater , p l a n t s 
and f i she s a r e c a r r i e d out and these show 
t h a t t he Inc rease in the l e v e l of 
r a d i o a c t i v i t y t o wkich the l o c a l populat ion 
i s exposed i s l e s s than 1% of the oaxiaua 
p e r a l s s i b l e l e v e l . Metheas of storage for 
r ad ioac t ive waste a re aent iosed such as 
disused mimes, underground s a l t s t r a t a and 
c r a t e r s . The e f f « ; t s sf waste l e f t from 
nuclear power s t a t i o n s en the environment and 
the e f f ec t s of power genera t ion on the 
c l imate as a whole a r e a l so a i seussea . (PSH) 

<214> 
Oen, C . J - , H.A. Pfuderer, and C-T. Sanders, Oak 
Bidge Sa t iona l Laboratory, ievada Applied 
Ecology In foraa t ion Center , Oak Bidge, IK. 
1975, June 

In fo raa t ion and Besearchs An Essen t i a l 
P a r t n e r s h i p . IfO-153| Par t of Bhl te , i .G . and 
Danaway, P.B. (Eds . ) , The Baaioecology of 
Plutonian and Other Transuranics in Desert 
Bavironaents , ievada ippl ieS Ecology Group 
Progress Eeport for 1974, (p. 491-497), 504 p-

In fo rna t l oa support provides the l i nk between 
the r e l evan t l i t e r a t u r e ana the cur ren t 
r e sea rch and a d a l n l s t r a t i v e a c t i v i t i e s of the 
ievada Applied Ecology Group (lAEG). 1 data 
base cons i s t ing of in fo raa t ion re levan t t o 
t h e HAEG environmental i n t e r e s t s i s 
aaiffitalnea. The scope of coverage has been 
expaaded, p a r t i c u l a r l y In to the t r a n s p l u t o a l c 
e lements and t h e i r eav i roaaen ta l a spec t s . In 
a d d i t i o n to t he bui lding of the data base, 
s e r v i c e s from I t a r e a v a i l a b l e in the form of 
p a b l i c a t i o n s , computer s ea rches , and 
customized s e r v i c e s . (Auth) 

<215> 
BichBond, C.E. (Coap,), and E.I. (Comp.) 
Sullivan, los Alamos Scientific Laboratory, Los 
Alamos, SH. 1974, iay 

Annual leport of the Biomedical and 
Environaental Research Program of the Los ilaoos 
Scientific laboratory Health Division, 
Janaary-Deceaber 1973. IA-5633-PB; 165 p. 

This report suaaarizes research aad 
development activities ©f the los Alaaos 
Scientific Laboratory's Biomedical and 
Environmental Besearch Program for calendar 
year 1973. Information oo organization of the 
participating groups within the Health 
Division, research Interests of the staff, 
ana supporting facilities available at the 
los Alamos Scientific Laboratory are 
included. In February 1973, the Biomedical 
Besearch Group was aisbanded and reorganized 
into four new groups- Previous annual 
reports of this scries related to the aow 
defunct Bioaedical Besearch Group are 
LA-4923-P1 (1971} and 11-5227-Pa (1972). 
This report is th® first to reflect the 
overall activities of all the research and 
developmeat conducted by all six groups 
within the Health Division that are supported 
by the Division of Biomedical aad 
Environaental Besearch of the 0.S. Atoaic 
Energy CoBmissioE. Although the technical 
portion of this report is based upon major 
areas of research coaaucted by each group, 
the total effort reflects the 
BSltidisciplinary approach to problem solving 
which still represents a very basic 
ingredient of the research philosophy. The 
six groups are coacerned with! aaaBalian 
radlobiology, industrial hygiene, 
environmental studies, cellular and molecular 
radlobiology, biophysics and instruaentatioo 
and organic and bioaedical synthesis. The 
format is akin to that of Science with the 
goal ©f transmitting a aaxlBUm of informatioa 
in a concise Banner with a ainiaan of 
technical detail. Work which has been 
published or submitted for publication has 
not been duplicated in this report. A list 
of publications for 1973, which follows as an 
appendix, all©ws the reader to consult the 
published literature for adaitlonal specific 
technical detail. Three articles were 
selected for separate input into the data 
base. (Auth) (JTE) (CIS) 
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<216> 
shalBOB, S.J, and J, chaateor. World Health 
Organizatloa, Geneva, Switzerland. 1972 

Health laplioations of the Disposal of 
ladioactite tastes and Wastes frs« Other 
Sources. COIF-720453} Pact of Proceedings of a 
SyBposlBB on the Disposal of ladioactive Wastes 
heia in Paris, France, April 12-14, 1972, (p. 
20S-223), 290 p. 

EnwironBental pollution is said to exist 
ahenever any substance that does not serve a 
useful function is present. The sources of 
nonradioactive foliation are discussed ia 
relation to their effects om the air, water 
and land entironeents. The health 
lapllcatisns of radioactive wastes are 
discussed under the following headingss 
sources amd characteristics of wastes (the 
largest quantities being from nuclear 
reactors, particularly from the reprocessing 
of nuclear fuels); raaioaucliaes of global 
Importance (tritium, I 129 and Kr 85), health 
effects of radioactive contaaination (genetic 
and somatic effects)i iapact oa aan aad his 
environaent resulting froa operatiag nuclear 
plants} and the role of health authorities. 
(FBii) 

<217> 
Stewart, G.I., Oniversity of Bassachusetts, 
Bepartment of Plant and Soil Sciences, Aaherst, 
HA. 1971 

The Sehavior of tritiam in Soil. COSF-7108S9 5 
Part of Hogkissi, *,A. and Carter, i.I. (Eds.) , 
Proceedings of a Syaposiua on Tritium held in 
las fegas, Ievada, August 30-SepteBber 2, 1971. 
Messenger Graphics, Publishers, Las fegas, 
Sevada, (p. 462-47C), 807 p. 

A continuiag search for an ideal water tracer 
aad a better understainding of the Isotope 
effect in tritlas tracer techniques and Its 
conseqaeat use as a scientific tool to study 
clay-water interaction and other natural 
processes occuring in the clay-water systea 
are the basis ©f this investigation. Because 
of the characteristics of the clay-water 
systea, tritium fractionation cccurs as 
tritium in bulk pore water exchanges with 
water ia different physical states and with 
hydroxyl groups. Both thecmoydnamic theory 
ana experimental data suggest that tritiua 
fractionation is small as isotopic exchange 
occurs between the bulk pore water phase and 
the tenaciously adsorbed water phase. 
Isotopic exchange occurs between hydrogen in 
adsorbed water and crystal lattice hydroxyls 
for all clay minerals and soils studied. A 
few samples of illite and Davidson clay 
showed high exchange rates and saggested that 
considerable tritiam fEactionatlon say occur. 
The conditions and/or factors responsible 
for this high exchange are not known. Hany 
practical hydrologic investigations will not 
require that corrections be applied to 
experimental data for the isotepe effect of 
tritium because other factors associatea with 
water flow are lore significant. (RAF) 

<218> 
Thomas, C H . , and 1.1. Perkins, Battelle 
BeEorial Institute, Pacific northwest 
laboratories, fiadiolsglcal Sciences Departnent, 
Bichland, fA. 1975, April 1 

IcaasuEaniiM Elenents in the Atmosphere. 
HASt-291| BIiL-1881| Part of iardy, E.P., Jr., 
Environmental Quarterly, December 1, 1974 
through Harch 1, 1975, (p. 1-80 - 1-103), 227 p. 

The nain release of traasuranlaa elenents to 
the atmosphere has been a result ©f nuclear 
weapons testing, particularly the high yieia 
fusion bomb tests beginning with the Ivy like 
test In 1952. It has been estiaated that 
approxlaately 300 kci of Pu 239-240 were 
deposited on the earth's surface throffigh 
1972. Approxiaatelf 17 kcl of Pu 238 was 
injected into the atmosphere of the soffithera 
hemisphere in April 1964 when a satellite 
containing a power source failed to achieve 
stable orbit. Analysis of the debris of Ivy 
Hike and subsequent high yield nuclear 
weapons debris has shown transuranium 
elements to mass 257. The amounts of these 
heavy radionuclides compared with Pu 239-240 
drop off rapidly with mass. However, there 
are very considerable amounts of Pu 241 and 
im 241, and the Aa 241 after total decay of 
Pa 241 will actually exceed the Pa 239-240, 
On coapariag the airborne Pa 239-240 to Cs 
137, it is found that their ratio has been 
relatively constant for the last several 
years, thus one can use the atBOspheric 
models which describe the behavior of the 
fission prodacts in describing the loveient 
of the traosuranium elements. Thus, it Is 
possible to predict what the depositioa 
pattern of the traasttramiam elements has been 
from past nuclear tests on the surface o£ the 
earth. It has been estimated that the 
nuclear power industry will generate 
approximately 1©(E*9) curies of transuranium 
elements daring the remainder of this 
century. While it is highly unlikely that a 
significant amount of this aaterial can enter 
the atmosphere, this source needs 
consideration, particularly in view of the 
much higher levels of so»e of the 
transuraniua elements than that of Pu 239. 
(Auth) 

<219> 
Dlriksom, G.O., Oak Bidge Mational Laboratory, 
Inforaation Division, Information Center 
Complex, Oak Bidge, TK. 1975 

Information Support of Energy lesearch and 
Development Adainistration's Environaental 
PrograB at Oak Ridge Mational laboratory-
COiP-750967 (fol- 1)s BBDi-92| Part of 
Proceedings of the 3rd Environmental Protection 
SymposiuB held In Chicago, Illinois, Septeaber 
23-26, 1975, (p. 442-488), 1015 p-

The organization and operation of the 
Information Center Complex (ICC) of Oak Bidge 
National laboratory are discussed. The 
primary function of icc is to develop ana 
correlate the Information activities of the 
energy and related environmental research 
projects at OBHl and to systematize 
operations t© achieve maxiaam response to the 
infornation needs ©f funding agencies and the 
user coaaaaity. The development of new data 
bases and information services as need arises 
is a aajor respoaslbility of ICC. 
Interactions among segments of ICC provide 
for a wide range of analysis and synthesis of 
knowledge, resulting In a synergistic effect. 
The ICC provides Inforaation In several 
major active research areas, energy, human 
health, envir©nmestal impact, radiation 
research, trace contaoisants, land use and 
planning, and ecosystems aodeling and 
analysis. (Auth) (JTE) 

Sevea major types of services supplied to asers 
of the Inforaation Center Complex are listed In 
Table 1-

<220> 
folchok, H-l. (Ea.), Health and Safety 
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<220> COIT. 
laboratory, Emviroa^ental studies Division, Sew 
lork, II, 1975, April 1 

Index of Interpretive Articles Publishei in the 
Health and Safety laboratory Fallout Program 
Cuarterly Summary Beports—from 1958 through 
January 1, 1975. HISl-292s 77 p. 

From October, 1958, to January 1, 1975, the 
Health and Safety laboratory (HKl) has 
published a series of reports sf data on 
envlronaeatal contaminatiom. la keeping with 
HASl's broaaenlEg involvement in aon-fallout 
environmental matters anaer tbe new O.S. 
Energy lesearch and Development 
Administration (EBDA) the new series will 
continue under the title "Environiiental 
Quarterly." lASl reports Icitatioas only) 
are organized with respect to chronological, 
subject, ana author listings. (HD) (CSF) 

Clean Slate 2, aad Clean Slate 3 at the 
Tonopah Test lange (ITl) i and Area 13 
(Project 57), Area 5 (GMX) , aad Area 11 
(Plutonium falley) at the Mevada Test Site 
(HIS). BEECo activities includes 
collection, preparation, and shipment of 
soils, vegetation, and small animals} sapport 
of MiEG fieia iavestigatorsi and 
computerization of the B&EG analytical data 
bank. As of September 1, 1974 the BAEG data 
baak contained approximately 5,000 results of 
radiological analyses of soil, vegetation, 
and small animals in addition to associated 
iaentlfleation, collection, preparation aad 
shipnent data. (Auth) (JTE) 

<223> 
Braekenbash, t . f . , c . l . Brown, and l .G. Fans t , 
B a t t e l l e He»orial I n s t i t u t e , Pac i f i c Horthwest 
l a b o r a t o r i e s , Elchland, WA. 1974, October 

<221> 
^ h l t e , a,G. (Ed. ) , and P. E, (Bd.) ftinaway, 
Mevada Operat ions Off ice , Las fegas , if- 1975, 

The Badioecoiogy of Plutoaium and Other 
I r an sa t an i c s l a Desert Baviroaments. ifO-153| 
Bevada Applied Ecology Grcap Progress Report fo r 
1974} 504 p. 

k s t a t u s Eeport oa t he a c t i v i t i e s of t he 
va r ioas components of t he Nevada Applied 
Ecology Group filBG) was presented. The 
previous r e p o r t , ^The Dynamics of Plutonium 
in Desert Eav i romemts" , BfO-142 (July , 
1974), reviewed the h i s t o r y and organ iza t ion 
of the HAES. Data generated since tha t t ime 
are included la t h i s , t h e second r e p o r t . The 
s t a t e d ob j ec t i ve s of HAEG are as followss 1) 
d e l i a e a t i o n of l o c a t i o n s of contamination, 2) 
determinat ion of concen t ra t ions in ecosystem 
components, 3) quan t i f i c a t i on of r a t e s of 
•©vesent, 4) eva lua t ion of r a d i o l o g i c a l 
hazards of platosilum oa the Nevada Test S i t e , 
5) i a e n t i f i c a t i o a sf a reas which need t o be 
cleaaed ag or t r e a t e d , and 6) development of 
technigaes for cleanup or t r ea tmen t . 
Twenty-one papers r e l a t e d t o these ob jec t ives 
were i n a i v i d u a l l y Input In to the data bass . 
Host p ro j ec t s a r e moving a t an accelera ted 
r a t e , a few have been delayed by t h e 
necess i ty t o meet sew regmlre ien t s concerning 
r e l e a s e of r ad ionuc l ides i a t he envi roaaent , 
and unexpected l a rge l o g i s t i c a l and 
r a d i o a n a l y t l c a l c o s t s - (JTE) (BP) 

<222> 
Hiremaa, 0 . 1 . , ana C.E. Bosemberry, J r . , 
Beynolds E l e c t r i c a l and Engineering Company, 
I n c . , Las fegas , Bf- 1975, Jane 

Beynolds E l e c t r i c a l and Emglmeering Company 
Ac t iv i t i e s ana Saafl® L o g i s t i c s i s Support of 
the Sevada Applied Ecology Group, If0-153i Pa r t 
of White, B.G. and Dunaway, P.B. (Eds.) , The 
Baaioecology of Plutonium and Other Transuranics 
im Desert Enviroanents , Ievada Ippl iad Ecology 
Group Progress Beport for 1974, (p. 465-469), 
504 p . 

A c t i v i t i e s and sample l o g i s t i c s of Reynolds 
E l e c t r i c a l aad Engineering Company, I n c . 
(BEEC©), in support of the Nevada Applied 
Ecology Group (BAEG), were discassed i a t h i s 
suaaary r e p o r t . Plnt©nia» i n t e n s i v e study 
a reas i a c l u a e Doable Track, Clean S la te 1, 

Future Considerat ions l a t 
Plutomiam. BMl-1847} 13 p 

he Shipment of 

By 1985, Plutonium proiuct ion from l » B ' s wi l l 
i n c r e a s e from 2 metric tons (BT)/year t o 
about 43 HT/year. The spec i f i c a c t i v i t y of 
t h i s plotoniffiB w i l l be a f ac to r of about four 
higher than t oday ' s production grade 
platoaiUB. At the same t ime heat gemeratlon 
per gran of plutonlum w i l l increase b j a 
f a c t o r ©f about four. I t i s coacluded t h a t 
hea t loads ana r a d i a t i o n l e v e l s assoc ia ted 
with high exposure plutoniam wi l l r equ i re 
many changes In future shipping p rac t i ce s for 
t h i s type m a t e r i a l s . Incorpora t ion of 
nea t roa sh i e ld ing i n packaging i s expected t o 
be required as wi l l redesign to accomodate 
increased heat loads . Moreover, safeguards 
c o n s i d e r a t i o n s are expected t o bring about 
t h e use of s p e c i a l l y designed t rucks for 
platoaium t r a n s p o r t . These t r acks wi l l 
Inco rpora t e spec i a l f e a t u r e s to f a r t h e r help 
prevent t h e f t while i a t r a n s i t , l i a i t a t i o n s 
imposed on package and vehic le loadings for 
c r i t i c a i i t y sa fe ty wi l l remain e s s e n t i a l l y 
t h e same as i n the pas t . In es t imate of how 
much plutoniam could be shipped i n a t r u c k , 
aader the above lentioned c o n a i t i o a s , was 
foand t o be about 1.5 HI plutoniua (as Pa02) 
per t r u c k . This quant i ty would represen t 
about one aonths production froa a l a rge 
s e p a r a t i o n s p l a a t . (EAF) 

<224> 
lo t g iven , Chicago Operations Off ice , Chicago, 
11} Argonne Hat i saa l l abo ra to ry , i rgonne, I I . 
1975 

Proceedings ©£ the Third Environmental 
P ro tec t ion Coafereace. cOHF-750967 ( t o l s . 1-2J | 
ESD*-92i Proceedings of t he 3ra Environaental 
P ro tec t ion Syaposiun held In Chicago, I l l i n o i s , 
September 23-26, 1975} 1015 p . 

Papers ©a a broad range of t o p i c s r e l a t e d to 
eav i ronnen ta l p ro tec t ion a c t i v i t i e s of the 
O.S. Energy Besearch and Oevelopaent 
Aaa ins t ra t lon f a c i l i t i e s a r e presented. The 
r e p o r t s a r e separated i n t o s ec t i ons deal ing 
with in teragency r e l a t i o a s h l p s , emviEOBaental 
s u r v e i l l a n c e , envics iEenta l aoa i to r in f and 
e v a l u a t i o n , e f f luen t r edac t ion aad 
BOBitoriag, coal tec toology, anfl waste 
BaBagement and t r e a t i e n t . Seven papers have 
been se l ec ted for i npu t . (JTEJ (CSF) 
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<225> 
Bot given, O.S. Enviroamental Protection Agency, 
Office of Badiation Prograis, Wasiingtoa, DC. 
1973, Hay 

Seported Iuclear Detonations, April 1973. 
- - - - - ~ - - s, 14CS), 331, Eadiatioa Data and Beports, 

A brief report cf underground nuslear 
explosions i® the Soviet Dalon and the Oalted 
States during April, 1973 was reported. The 
signals of the nuclear explosion at the 
Semipalatiask nuclear test area were 
equivalent to those of an underground naclear 
explosion in the yield range of 20-200 
kilotons ana the explosion at tte Hevada Test 
Site registered at a low intermediate yleia 
range of 20-200 kllotoas. (JIE) (CTS) 

<226> 
tillrich, a. (Bd.), American Society of 
International Law. 1973 

International Safeguards and Iuclear Industry. 
Johns Hopkins Oniversity Press, Baltimore, 
Barylanas 307 p. 

The lAEA/HPI Treaty on the Ion-Proliferation 
of iuclear Weapons) safeguards systea is 
intended to ensure that nuclear material 
destlnea for use la peaceful activities, such 
as the generation of electric power, is not 
diverted to use in nuclear weapons or other 
explosive devices. The book contains an 
extensive study of the lAEA/SPT safeguards 
system and the problems which itst he dealt 
with. In Chapter 2, the history ©f the 
developaent of international safeguards is 
traced from the far-reaching Baruch Plan in 
1946 to the 1971 revision of IAEA safeguards 
after conclusion of the HPT. In Chapter 3 
the nuclear industry is describe ia terms of 
the cycle of operations involved in the use 
of nuclear fuel t© generate electric power, 
its implications for International and 
internal security, and the present and 
pcojectea civilian nuclear capabilities of 

nations throughoat the world. Following this 
basic latEoduction, safeguards against 
nuclear diversisa are described and analyzed, 
subsequent chapters deal with the 
developeeat of a national system of 
safeguards ia the Onited States, 
possibilities for nuclear diversion by 
national governments or by nom-govermaental 
groups, the industrial implications of 
safeguards and the overall political 
implications. (PHB) 

<227> 
Kurtz, S.T., lawreace livermore Laboratory, 
Livermore, CA. 1975, Decenber 15 

iedlam Properties and Total Energy Coupling in 
Ondergrouna Explosions. OCBL-51975} 43 p. 

A pheaoaeaological model is presented that 
allows the direct calcalatloa of the effects 
of variations in •ediam properties on the 
total energy coupling between the aedium and 
an underground explosion. The model 
presented Is based apon the assuaption that 
the shock wave generated la the meaiua can be 
described as a spherical blast wave at early 
times. The total energy coupled to the 
medium is then simply the sum of the kinetic 
and internal energies of this blast wave. 
lesalts obtained by use of this model 
indicate that the energy coupling is more 
strongly affected by the aeaium's porosity 
thaa by its water content. These results 
agree well with those obtaiaed by sUBBiag the 
energy deposited by the blast wave as a 
function of range. (Auth) 

Appendix I describes an alternate approach to 
aeteraiaiag total energy coupling, ippenaix B 
disscusses ana illustrates by the use of 
fflumerous graphs the phenomenon of energy couplea 
to the groand shock by an explosion la silicate 
rock. 
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<228> 
Dai P r a , 0 . , and O. H a g r l , C o s i t a t o i a z t o n a l e 
pe r E a e r g i a B a c l e a r e , Bone , I t a l y . 1973 

MasiouB V e r t i c a l D i s p l a c e m e n t o f Sea l e v e l o f 
t h e T a r a n t o Beglon D a r i n g t h e L a s t 125 ,000 l e a r s 
ana t h e O u t l o o k f o r t h e G e o l o g i c D e s t i n a t i o n o f 
Wastes C o n t a i n i n g T r a n s u r a a i c E l e i e n t s . 
BI/SBOT-73-24} 4 p . ( I t a l i a n , E n g l i s h A b s t r a c t ) 

D a t i n g of a c o r a l s a m p l e w i t h t h e Th 2 3 0 / 0 
234 methoa h a s d e m o n s t r a t e d t h a t a b o u t 
1 2 5 , 0 0 0 y e a r s ago t h e s e a l e v e l was s i t u a t e a 
a t an e l e v a t i o n of b e t w e e n 21 and 35 a , a b o v e 
t h e p r e s e n t s e a l e v e l . T a k i n g i n t o a c c o u n t 
t h a t 1 3 - 1 4 , 0 0 0 y e a r s ago t h e s e a l e v e l was 
l o c a t e d a b o u t 100 • be l c® t h e p r e s e n t l e v e l , 
i t f o l l o w s t h a t i n a b o u t 110 ,000 y e a r s a s e a 
l e v e l d r o p ©f o v e r 120 u o c c u r r e d with 
r e s p e c t t o t h e c o n t i n e n t . The i n f o r a a t i o n 
g a t h e r e a r e p r e s e n t s a c c n t r i b a t i o n t o t h e 
e s t i m a t i o n ©f t h e a a x i a u B g e o l o g i c a l c h a n g e 
r e s o n a b l y f o r e s e e a b l e } t h i s kscwledge i s 
n e c e s s a r y t o i n s u r e t h e g e o l o g i c a l i s o l a t i o n 
of p o s s i b l e l o n g - l i v e d a l p h a e i i t t i n g 
r a d i o a c t i v e w a s t e , c h i e f l y p l u t o n i a m 2 3 9 . 
( i a t h ) 

<229> 
Fried, S., A.i, Frleduan, and R. ieeber, Argonne 
Hational laboratory. Chemistry Division, 
Argonne, II- 1974, April 

Studies of the Behavior of Plutonium and 
AmericiuB in the lithosphere. ML-8069| Part of 
Chemistry Division Anaaal Beport, July 1972 
through June 1973, (p. 10-12), 176 p. 

A series of prototype experiments have been 
performed to test the best methods of 
obtaining lafor»atioa on the rate and extent 
of penetration of radionuclides In rock. The 
larger purpose is to acquire qaantltative 
data on th® fate of radioactive species 
deposited as wastes in rock strata. In the 
first set of esperiaents a pressurized 
reservoir of solution was set ip to force a 
flow through the pares of solid plugs of 
ilagra lliestone—PlutoBiam 238 was used as 
the tracer. The intensities of the 1 sab 1 
and 1 sab 3 x rays of the Pu were measured 
relative to the L sab 2 x ray as a function 
of rock thickness, and were found to be 
acutely sensitive to the thickness ©f rock 
between the source aad the detector. The 
migration coefficicat for liagra li«stone 
and a pure H20 elueat was deteriinea to be 
0.3 m»/«l-c»2. Th® second set of experiaents 
devoted to seasuring the egailibriui constant 
between surface absorption on the rock and 
aissolutioa in the contracting solvait, 
showed the constants to be very sensitive to 
the concentration of other ioas. It was 
coacluded that PuC*4) neutral aqaeoas 
solution is strongly retalaed by Rlagra 
linestoae. (JTE) 

<230> 
Hotst, T.W., Battelle Memorial Institute, 
Sacific lorthwest laboratories, Bichland, WA. 
1975, February 

Besnspensioa from a Onifora Area Source. 
BIIBL-1950 (Part 3)} Part of Siipscn, C.L., et 
al. Annual Eeport for 1974, (p. 243-246), 287 p. 

The air concentrations resulting froa 
resuspension from a hocizomtally uniform area 
source are calculated as a function sf 
atnospheric stability, deposition velocity, 
and distance from the upwlna edge of the 
source. The resulting horizontal flux of 
material ana the implied resuspension factor 

are aiscussed, as sell as limiting values for 
the air concentration, horizontal flux ana 
resuspension factor at distances large enough 
so that resuspension is balanced by 
aepositloa. (Auth) 

<231> 
Horst, T.f., Battelle Memorial Institute, 
Pacific lorthwest laboratories, lichlana, fi. 
1975, February 

Ihe Besaspensioa Batl© for a Gaussian Plaae. 
BMfL-1950 (Pact 3)s Part of Aaaual Beport for 
1974, (p. 240-242) , 287 p. 

Ihe surface flux model is used to calculate 
the resuspension ratio (the air concentration 
due to resuspension divided by that due to 
direct atmospheric transport fro® the source) 
for the Gaussian diffusion plume from a 
single source. Assimimg 1) a steady state 
situation daring constant ataospheric 
conditions, and 2) that all deposited 
material is available for resuspension, the 
total air concentration is foand to be the 
same as would be calculated by simply 
ignoring both depositioa and resuspension. 
The value of this point is reauced by two 
factors. First the results ignore the 
contribution of precipitation scavanging in 
creating a ground deposit as a source of 
subsequent resaspension, also the steady 
state solution will actually reflect an 
aaalgan of stabilities and wind directions 
rather than a single stability and directioa. 
(iuth) (JTE) 

<232> 
Horst, T.»., and C.E. Elderkia, Battelle 
Hemorial Institute, Pacific lorthwest 
Laboratories, Bichland, IA. 1975, February 

An Assessment of the Long-Term Exposure Due to 
lesuspension. Part 2. BHf1-1950 (Part 3)s Part 
of Annaal Eeport for 1974, (p. 237-239), 287 p. 

In earlier model for the ratio between the 
exposure by Inhalation due to resuspensloa 
from the soil, and the exposure due to direct 
atmospheric transport from a source is 
extended to account for radioactive decay of 
the hazardous material, and for a lower limit 
to the resuspension factor. These 
•odificatioas are shown to affect the 
evaluation of the hazara of eaviroameatal 
release of platoBimm only for a source which 
emits contlaaously for thousands of years. 
(Auth) IJTE) (CSF) 

<233> 
Landa, E.B., l.J. Hart, and R.G. Gast, 
OBlversitf of Minnesota, Department of Soil 
Science, alnneapslls, KH. 1975 

Effect of Selective Dissolution, Electrolytes, 
Aeration and Sterllizatioa on Technetium 99 
Sorption by Soils, COIP-750847| Part of 
Proceediags of the 67th Annual Syaposiui of the 
American Society of Agroaoay held in Knoxville, 
Tenaessee, August 24-29, 1975, (p. 124). 

Technetium 99 is a long-lived raaioaaclide 
released to the environment by activities 
associated with the nuclear fuel cycle, by 
fallout from nuclear weapons aad by medical 
users of this aaterial or its radiogenic 
parents. Studies involved sorption of Tc 99 
from aqueous solatiom by eleven soils. Over 
97% of the Tc 99 was sorbed duriag a 2 to 5 
week period by 8 of the soils in sealed 
containers, lack of sorption by low organic 
latter soils, reduced sorption following 
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<233> COHT-
hyarogen peroxide d iges t ion ana high recovery 
of sorbed Tc 99 by MaOH e x t r a c t i o n suggest a 
r o l e for organic l a t t e r . Sorption in the 
presence of excess Cl(E-l) or P04(E-1) 
I n d i c a t e s anion exchange aad/or c e r t a i n 
s p e c i f i c adsorpt ion mechanisms are not 
involved, lack of so rp t ion following steam 
s t e r i l i z a t i o n i n d i c a t e s the disappearance of 
Tc 99 from so lu t ion i s r e l a t e a to microbial 
a c t i v i t y . Continued sorpt ion on a e r a t i o n 
fu r the r sugges t s t h a t t h i s i s probably not an 
anaerobic p rocess . (Auth) 

<234> 
lootebooa-Beckman, S .a . , and B. ferkerk , 
B a t t e l l e Memorial I n s t i t u t e , Pac i f ic lo r thwes t 
l a b o r a t o r i e s , s i ch l and , IA- 1975, February 

Frequency ana Diurnal f a r i a t i o n of Dust i n the 
Cont inenta l Onited S t a t e s . BliL-1950 (Part 3) } 
Eart of Aaaual Report for 1974, (p. 226-231), 
287 p-

Frequency of dus t per iods ind ica ted by 
v i s i b i l i t y l e s s than 11 km were determined by 
analyzing e x i s t i n g weather data for 343 
s t a t i o n s throughout c s a t i n e a t a l Onited 
S t a t e s . Contours of annual dust frequency 
a r e shown. Diurnal v a r i a t i o n of resaspended 
d u s t of ten shows an afternoon maxiaun for a 
Ba jor i t f of s t a t i o n s . (Auth) 

<235> 
Nyhan, J .W., and F .E. Hiera, J r . , los Alamos 
S c i e n t i f i c Laboratory, l o s Alamos, IH, 1975 

The D i s t r i b u t i o n of Plutoniam i a T r i n i t y S i t e 
So i l s After Twenty-Eight Sears . COiP-750847} 
Part of Proceediags of the 67th Annual Synposiai 
of t h e American Society of Agroaoiy held In 
Knoxvil le , Tennessee, August 24-29, 1975, (p. 
124). 

The s o i l s of four I n t e n s i v e study s i t e s 
loca ted along the f a l l o u t pathway of Tr lml ty , 
the f i r s t nac lear d e t o a a t i o o , were sampled to 
determine platonlUB d i s t r i b u t i o n a l 
r e l a t i o n s h i p s and co r re l a t i©ns with s o i l 
physica l -chemical p r o p e r t i e s . Concentra t ions 
of Pu 238 and Pu 239, 240 se re determined for 
whole s o i l s a i p l e s ana for s o i l p a r t i c l e s 
with diameter ranges of l e s s than 53 aa, 
53-105 am, 105-5S0 a a , 0 .5-1 .0 •« , 1-2 BM and 
2-23 mm a s a function of s o i l depth and 
d i s t ance from ground zero . The ho r i zon t a l 
and v e r t i c a l n a t u r a l va r i a t i on of plutonlum 
in these s o i l s was detera ined by r e p l l c a t e a 
sampling of s o i l s from 9 depths ( to a maxiBam 
of 47 cm) aad from 9 l o c a t i o n s within each 
hec t a r e - s i z ed study a rea . So i l p h y s i c a l , 
chemical ana morphologic p r o p e r t i e s were 
compared with t i e d i s t r i b u t i o n of p lutoniua 
in these s o i l s . The rad ioauc l ide data from 
t h i s s tuay were compared with s imi la r data 
obta ined at the T r i n i t y S i t e nearly 20 years 
ago. 

<236> 
Patterson, J.H., G.i. iatlack, ana G.B, Melsoa, 
L©s Alamos Scientific taboEat©ry, los Alamos, 
SH. 1974 

Plutoniua 238 Belease in Simulated iatural 
Environments. COIF-740921l Li-0B-7«-1590} Part 
of Engelmans, B.J. and Sehsel, G.A. (Coords.) , 
PEOCeodiags of a Symposiam on Atmosphere-Surface 
Exchange of Particulate and Gaseous Pollutants 
(1974) held in Richland, Washington, Septeaber 
4-6, 1974, (p. 780-790), 988 p. 

The effects of various enviroamental 

conditions oa fuel by exposing Pu 238 Pa02 
RIG fuel component samples to simulated 
weather conaitlsns In environmental test 
chambers has been studied. The samples were 
placed on the surfaces of soils in deep 
trays, and were subjected t© aiurnal humidity 
aad temperature cycling to simulate sugner 
and winter conditioas in humid temperature 
cllBates. A spray system was used to simulate 
rain, with 32-BB rains occuring once a week. 
The fragnents fron a® impact test of a sphere 
of sintered plutoniua dioxide, 80% enriched 
in Pu 238, were aseS, ia two experiments. The 
larger fragments, 224 g of pieces greater 
than 6 BB in diaieter, were placea on humus 
soil. The finer fraction, 28 g of material 
with diameters between 0.01 aaa 6 ma was also 
placed ©n humus soil in a separate chaober. 
The condensate fro« the chamber aehuaidifiers 
(a measure of airborne particulates), the 
rain water that percolated through the soil, 
and core samples of th® soil were analyzed 
fOE Pa 238. In the large-particle experiment 
the Pu release rate to air increased in four 
months from about 0.04 uCi per month to a 
constant value of about 4 aCi per aoath. In 
contrast, the initial rate of about 0.8 uCi 
per month for the fine-particle experiment 
aecreased to approximately 0.4 uCi per month. 
The thermal shock when the cold raia water 
struck the large pieces, which have surface 
temperatures above 250 c, caused spallation 
of very fine particles. The fact that 
condensates collected after a rain contained 
more plutoaiaa than other coadeasates 
conflraed this explaaation. Determination of 
this Plutonium in particulate samples 
collected fron the air im the chaaber during 
a raia sequence on the larger pieces showed a 
great increase in the average air 
concentration over the prerain concentration 
during the first five linutes of raia, in 
agreement with the spallation mechanism 
suggested. Iithin an hour after the end of 
the raia, the conceatratioa had returned to 
the prerain value- Size studies of the 
platoaiam oxide particles in soil core 
samples indicated that there was coBiiaution 
of the flaer material also, fiuth)(iS) 

Tables on air concentrations of Pu02 during Ealn 
sequence and soil concentrations ©f Pn are 
included. 

<237> 
Belyea, J.F., and D.4. Brown, Oniversity of 
Arkansas, Fayetteville, AB. 1975 

The Diffusion of PlKtonlua 238 ia Aqueous 
Solutions ana Soil Systems, COHF-7508«7| Part 
of Proceeaings of the 67th Annual Sy»posia« of 
the American Society ©£ Agronomy heia In 
Knoxville, Tennessee, August 24-29, 1975, (p. 
124). 

Hoveaent of Pa 238 la aqueous salt solutions 
and soil systems was stmdied by aeasaring the 
aiffusion coefficients ia both phases aad the 
adsorptioffi-desorptlon relationship between 
the phases. Aqueous diffusion coefficients 
were measured using the capillary tube 
technique. The aiffusion coefficient in 
soils was aeteralned by the quick-freeze 
method. Adsorption-desorption relations were 
studied by aading Pa 238 as the nitrate to 5 
al ©f H20 at a pH sf 2.0 and allowing it t© 
egaillbrate with one gra« of soil. The 
effectiveness of Ca and Ce la replacing Pn 
238 from the soil were subsequently stuaied. 
Aqueous diffmslcn coefficients of Pu 238 were 
several tiaes lower than the values found for 
exchangeable soil cations (order of 5 x 
10(E-6) ca2/sec). Ihe ratio of Pu 238 
adsorbed by the soil to that in the 
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<237> 

<237> COIT. 
eqa i l ibEiaa so lu t ion was g rea te r than 995 1-
Diffasion of Pu 238 in four a i f f e r en t s o i l s 
was a l so found to be much slower than for 
exchangeable s o i l c a t i o n s as would be 
predic ted fr©» agueous d i f fas is r . and 
adsorpt ion a a t a . (Auth) 

<238> 
BoutsoB, B.C., G. Jansen, and A.f. I sb inson , 
Ba t t e l l e Memorial I n s t i t u t e , Pacif ic Horthwest 
l a b o r a t o r i e s , Bichland, WA. 1975 

Sorption of Septuniun 231 and Imericiam 241 on 
Two Subsoi ls frOB Differing fea ther ing I n t e n s i t y 
Areas as a Function of Sodiam and Calcium 
Concentration. COiP-750847} Par t cf Proceedings 
of the 67th Annual Sy»pos l« of the American 
Society ©f igronoay held l a Knoxville, 
Tennessee, August 24-29, 1975, (p . 125). 

Sorption of ip 237 and am 241 was ae tera lned 
on a sand from a low weatheriag i n t e n s i t y 
area of eas te rn Washington and a high 
weathering i n t e n s i t y area of Soath Carolina, 
Sorption was measured in a batch s y s t e i over 
Ka(*1) and Ca(*2) aacrolon coneeat ra t ion 
ranges of 0.015-3.0 and 0.002-2.20, 
r e s p e c t i v e l y . The d i s t r i b u t i o a coef f ic ien t 
(Kd) was se lec ted as a sorpt ion parameter. 
KdBp ranged froa 0-36-3.90 and 0.16-0.66 a l / g 
oa the Washington aad South Carolina 
s u b s o i l s , r e s p e c t i v e l y . KdAm Eanged froa 
1200-6000 aad 1.0-280 a l / g oa the Washington 
and South Carol ina s u b s o i l s , r e spec t ive ly . 
(Aath) 

<239> 
Boutson, B.C., 6. Jansen, and A-T. Soblnson, 
Ba t t e l l e Beaorial I n s t i t u t e , Pacif ic Horthwest 
l a b o r a t o r i e s , Bichland, M- 1975, Bay 

Sorption of Techaetiun 99, Septunium 237, and 
ABericlam 241 on Two Subsoi ls from Differing 
Weathering I n t e n s i t y Areas. BHWt-1889s 15 p . 

Di s t r ibu t ion coe f f i c i en t s (Kd values) were 
aetermiaed on s u b s o i l s from Hashington and 
South Carolina for i a 241 , Ip 237, and Tc 99 
as a functioa of equil lbrlUB so ta t i en 
concent ra t ion of calcium (Ca(E*2)) and of 
sodiaa Ma(E*1). Kd values decreased in a l l 
cases with increas ing solutiCB concent ra t ions 
of Ca(E*2) and Ia(E*1). For the South 
Carolina subso i l M values ranged from 1-0 t o 
67 for la 241 as a fanct ion of Ca(E*2), 1.6 
t o 280 for Am 241 as a function of »a(E*1), 
0.43 t o 0.66 for i p 237 as a function of 
Ca(E*2), and 0-16 t© 0,25 foe Sp 237 as a 
function of Ma|l*1)- For the lashiagton s o i l 
Kd values were l e s s than 1200 for * • 241 and 
ranged fro» 0-36 to 2.37 as a function of 
Ca|E*2) and fron 3.19 t o 3,90 fcr Hp 237 as a 
functioa of Ha(E*1). Kd values for Tc 99 
were e s s e n t i a l l y 0 a t a l l SaECOS 
concent ra t ions on the South Carolina s u b s o i l , 
(loth) 

<240> 
Seimel, 6.A., Battelle leaorial lastitate. 
Pacific Northwest laboratories, Bichland, WA. 
1975, February 

Airborne Dust size Distributions as a Fanction 
of find Speed. BMIL-1950 (Part 3)} Part of 
Annual Eeport for 1974, (p. 213-215), 287 p. 

Airborne dust site distributioiis were 
seasured as a function of wind speed 
increaents, using particle cascade impactors. 
Airborne dust concentrations increased 
noslinearly aa wind speed Increased. 

Increases are proportional to the 0.6 to 3,2 
power of wind speed. For wina speeds above 4 
B/sec, coacestratioss increased to about the 
third power. Coacentratioas of 1.1 U B ranged 
from (5 to 50/CB(E*3)/UB) } 1.9 am particles 
ranged from 0.5 to 8/CB (E*3)/®m| 3-6 mm 
particles ranges from 0.02 to 0.5/c«(E*3)/fflB. 
la each case particle concentrations 
lacreasea In order of •agnituae with 
increases in wind speed fron 1.3 to 9 m/sec, 
iUBboE distributioas when converted to total 
mass loading of respirable particles raage 
from 13 to 360 ag/B3. These mass loadings 
daring short ti«@ intervals indicate that 
resuspenaed dust loadings daring high winds 
can exceed annual and 24 hr ambieat air 
quality standards for particalates. (JTE) 

<241> 
Sehmel, G.A., Battelle Hemorial Institute, 
Pacific iorthwest laboratories, Bichland, tA. 
1975, Pebraary 

Initial Correlation of Particle Resuspension 
Bates as a Function of Surface Eoughness Height. 
Bi»t-1950 (Part 3 ) , Part of Annual Eeport for 
1974, Ip. 209-212), 287 p. 

Particle resuspension rates from a smooth 
surface were experi»eatally measured for 10 
am moaodispersed ucaniae particles as a 
function of time. Besaspensioa rates raagea 
from 10(E-6) to 10(E-3) fraction 
resHspeaded/sec,, but were dependent apon air 
flow rates aad resuspeasioa time. Hates 
decreased fron 10(E-4) to 10(E-5) fraction 
resuspeadea/sec- After 121 min. under a 
constant frictiom velocity of 1.24 a/sec 
This noaexponential decrease suggests that 
the concept of a resuspension, weathering 
exponential half-life may be guestioaed under 
soae coaditions. Besuspension rates 
increased with increasing velsKitles. The 
increased resuspeaslon rate for a friction 
velocity of 0.97 m/sec suggests that 
turbulent eddies are penetrating to within at 
least 10 UB of the wall and resuspending 
particles. An attempt Is made to grossly 
correlate resuspension rates deterBiaea in 
previous studies with aerodynamic roughness 
heights ranging from a smooth surface to that 
for a forest. An approximate correlation is 
indicated but caatiom is recomaend@d in its 
use since many variables have been assumed 
constant. (JTE) 

<2«2> 
Sehmel, G.A., and F-D. lloyd, Battelle BemoElal 
Institute, Pacific lorthwest Laboratories, 
Bichland, WA. 1975, February 

Experiaental Design for Determining Tracer 
Besuspension Bates as a Function of wind Speed 
and Atmospheric Stability. BHWl-1950 (Part 3) i 
Part of Annual Beport for 1974, (p. 207-208), 
287 p. 

In this preliainary report, the design for a 
resuspension study is presented. Bquipmeat 
Is being installed io the field to aetermiae 
tracer resuspension rates as a fanction of 
both wind speed Increments and atmospheric 
stability. The tracer source area is annular 
with radii of 15 and 45 m, located around a 
central air saipling tower 37 m in height. 
Two sets of air sampling towers radiate out 
from tbe central tower. One set is located 
so as to determiae the resuspension rates for 
the high wind speeas from about 225 degrees. 
The other set is locatea ia a position to 
deterniae resaspension rates for lower speeas 
of the prevailing winds which come from about 
300 degrees. This experiment will permit 
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<242> C O M . 
evalua t ion of resuspension r a t e 
r e p r o d u c i b i l i t y aad a e t e r a i n a t i c n of upward 
d i f fus ion p a r a i e t e r s for resaspenaing 
p a r t i c l e s . (JTE) 

<243> 
Sehnel, G.A., and F.O. l l o y d , Ba t t e l l e Memorial 
I n s t i t u t e , Pac i f ic lor thwest l a b o r a t o r i e s , 
Bichland, lA- 1975, February 

Besuspension of Plutoniam a t Socky P l a t s . 
BHBL-1950 (Part 3)} Part of Annaal Report foE 
1974, (p. 216-221) , 287 p. 

Some time between 1958 ana 1968, 5000 ga l lons 
of o i l containing 86 g of plutoalu* 239 
leakea out a t locky F l a t s . l a 1969 f i l l was 
appl ied aad the area of the s p l U was covered 
with a spha l t . Thus, the grcund source for 
a i rborne Pu c o n s i s t s of t h a t which was 
resuspended p r i o r t o covering. In a J u l y , 
1973 f i e l d experiment, v e r t i c a l a i rborne Pu 
239 conoea t ra t ion p r o f i l e s were determined as 
a funct ioa of r e s p i r a b l e p a r t i c l e s i z e . The 
p r i n c i p l e sampling s i t e was a 30 • 
meteorological tower which was Isstrumentea 
a t severa l he ights with s e l f - o r i e n t i n g , high 
volume cascaae i»pact©r-cowl systems. Wind 
speed instrumentatl©n ac t iva ted s e l ec t ed 
impactors a s a fanct ion of wind spe@a. 
Airborne Pu concent ra t ions and concent ra t ions 
©a airborne s o i l sere measured as a fanc t ion 
of both height and wind speed. Below 10 a, 
concent ra t ions decreased with height. Above 
t h i s height t o 30 m, an inc rease suggested 
t h a t an e leva ted upwind source could be 
con t r ibu t ing t© the a i rborne concent ra t ion . 
The maximum alrboEne concentrat ion aeasured 
was 3.7 X lO(B-IS) CI/B3. The laxlaum 
concent ra t ion per gram cf gross a i rborne s o i l 
was 50 pCi/g. S ign i f ican t devia t ions in t he 
a i r concent ra t ion p r o f i l e s with both d i s t ance 
and height occurred and was a t t r i b u t e d t© 
saap l ing "hot" p a r t i c l e s which contained more 
Pu than average. All concentra t ions were fa r 
below the aaxlBUa permiss ible concen t ra t ions . 
(JTE) 

<244> 
Sehmel, G.A., and H.H. O r g i l l , B a t t e l l e Beaorial 
I n s t i t u t e , Pac i f i c lorthwest l a b o r a t o r i e s , 
Bichland, WA. 1975, February 

Besuspension ©f Badioact ivi ty Induced by Buraimg 
Crop s tubb le . BHf1-1950 (Part 3 ) ; Par t of 
Annual Beport for 1974, (p. 223-225) , 287 p. 

Airborne p a r t i c a l a t e s frum baraing f i e l d s and 
background clean a i r ou t s ide the Hanford 
re se rva t ion were sampled with an 
altcEaft-mounted a i r f i l t e r a t aa a l t i t a d e of 
150 t o 180 •- Radioact iv i ty concent ra t ions 
in a i r samples co l l ec t ed from the smoke plume 
were de ters ined and compared to 
concea t ra t ions in the aablent background a i r 
samples. Airborne concen t ra t ioss of Be 7 and 
i r 95-Ib i a the SBoke were 1.2 t o 4.6 t imes 
t h e ambient backgrooBd l e v e l s , fluth) (JTE) 

<245> 
Sehmel, G.A-; lloyd, F.D., Battelle Hemorial 
Institute, Pacific lorthwest laboratories, 
Richland, WA. 1975, February 

Initial Particle Besuspension Bates—I Field 
Bxperimeot Dslng Tracer Particles. BIWl-1950 
(Part 3) s Part of Annual leport for 1974, (p. 
203-207) , 287 p-

BesuspeasioB rates of a subaicroieter calclua 
•olfbdate particle were aeasured. The area 
oato which the particles were •"seededi* was a 
lightly vegetated area about 23 m in raaius. 
The average surface oonceatration was 0.62 g 
©f Ho per m2- iirborae concentrations were 
measured vertically over the center of the 
plot up to a height of 6.1 B. Heasuremeats 
Indicated that the trace particles reached 
higher elevations, Besaspensioa rates were 
calculated from true fluxes, groand surface 
concentratioa, aad sampling time and showed 
values 10(E-10j to 10(E-8) fractioa per 
second. Besaspensiom factors were calculated 
asing respirable airborne concentration at 
1.8 m height divided by the groand soarce 
concentration ana fell within the same range. 
Both resuspension rate and resuspension 
factor increased rapidly with aa increase in 
wind speed. (JTE) 



IBSTSOBEIMTIOI 

<2»6> 

<246> 
leaf , i . e . , Hanford Engineering Developaent 
l abora to ry , t i e h l a n d , i l - 1974, October 

lh€ Ose of ImericiUB Dioxiae as a Pr iaary 
Stamdard for t he D e t e r i i a a t i s n of AaericiuB 241 . 
HEDt-THE-74-57| 30 p . 

The use of americlam dioxide as a p r iaa ry 
s tandard la both gamma and alpha counting 
procedures for the a e t e r a i n a t i e a of Am 241 i s 
desc r ibed . The r e s u l t s obtained using the 
two methods a re coapared, and tbe p recau t ions 
reqa i red dar ing the p repara t ion and counting 
©f the staEdard are d i s ca s sed . (Auth) 

<247> 
eoss , W.O., and E.£ . Campbell, l o s Alaeos 
S c i e n t i f i c Laboratory, Health Divis ion , l o s 
Alamos, IB. 1965 

The De te rn iaa t ioa of Low-level Plutoniam 
Ac t iv i ty , iffitoradi€fraphlc Technigi^s vs. 
S c i n t i l l a t i o n Counting. COIF-651S08} 
li-DC-7483! Par t of Proceedings of t h e Annual 
Bioassay Symposium held i n Ubuguerqne, Hew 
Mexico, October 7 - 8 , 1965, fP- 184-186). 

Tw© bioassay methods of de tec t ing low l eve l 
platoniuB a r e coapareds the nuclear t r ack 
technififfi and s c i n t i l l a t i o a count ing. Data 
were comparable, however, s c i n t i l l a t i o n 
counting requ i red 7 days l e s s time to 
complete an a n a l y s i s with l e s s associa ted 
haaam e r r o r involved. l o addi t ion there i s 
complete c o n t r o l of contaminatioa t o t h e 
c o u n t e r s . (LB) 

<248> 
l y r e e , W.H., I . B . Falk, B,«. l i s k e y , and C B . 
lood. Sow Ckeaieal Coapany, Bocky F l a t s 
Div is ion , Golden, CO, 1975, February 3 

Operating Parameters and l i m i t a t i e n s of a 
Geraaa iaw- l l th la^ Drif ted Detector System for 
the l a f ivo BeasaceBent of ABericium 241. 
tFP-2328| 10 p . 

The body coaa tec f a c i l i t y a t the Bocky F l a t s 
Plant provides for t h e de tec t ion of iBerioiUB 
241 , as a t r a c e r for p l a t o n i u i , which i s 
present im so i e p l a ton iaa mixtures. A 
gerBaBiuB-l i thiu^ d r i f t e d s y s t e i i s descr ibed 
ana a p p l i c a t i o n for t he i n vivo aeasureaent 
of ameEiciiM 241 i s d i s c a s s e a . The opera t ing 
p a r a a e t e r s and l i a i t a t i c n s of the 
ge rmaniaB- l i th lu i d r i f t e d system for 
low-energy photon d e t e c t i o n with p a r t i c u l a r 
a t t e n t i o n t o t he e a t r a a c e window response of 
one o£ the d e t e c t o r s a r e presented. Future 
developaeat of gerBaniui systems for t he 
de t ec t i on of low-energy photons in vivo w i l l 
use hyper-pur® germaniai fabr ica ted a s 
thin-window planar d e t e c t o r s . (Auth) 

<249> 
Bellows, H.H., I . Clark, J r . , J . J . O'Toole, D.B. 
Kinnel, and l . S . S . J e e , Massachusetts I n s t i t u t e 
of lechaology, Oepar t ient of Huelear 
Engineering, Cambridge, Hil i i e s l abora tory , 
Ames, I i | Onivers i ty of Dtah, College of 
Bedieiae, Badlsbiolofy B iv i s loa , Sal t lake C i ty , 
01 . 1975, Ju ly 

i a Improved Technigue fo r Meatron-Inaacea 
la toradlography of Bone Contalalag Plutoniua . 
Health Physics , 29 , 97-101. 

A technique for neatron-lnduced 
aatoradiography piAB) ©f bone asn ta in ing 
small amounts of Pu 239 fO.OIS iCl m 239/kg 
body weight or l e s s i n j ec t ed in t r avenous ly ) , 

which i n su re s both a bone image and f i s s i o n 
fragment t r a c k s asing beagle spec iaens , i s 
desc r ibed . I t c a l l s for (1) i r r a d i a t i o n of a 
specimen a t tached to a Lexan polycarbonate 
d e t e c t o r t© produce adequate amabers of Pu 
239 f i s s i o n fragaent t r a c k s i n the Lexao, C2| 
anneal ing of the de tec to r t o erase Best 
background damage, (3) r e - i r r a d i a t l o a t o t he 
d e t e c t o r with sp«;lBea s t i l l a t tached t o 
regenera te a bone image, and (4) e tch ing of 
t h e d e t e c t o r t o accent and f ix the t r acks and 
bone image. This method 
( a n a e a l - r e - i r r a a i a t e - e t c h ©r ABIE) has proven 
over 90X successful in generat ing 
neutron-induced aatoradiograpbs with both a 
bone image and f issi©a fragment t r a c k s , 
( iuth) 

<2S0> 
lodge, f-P,, and H.E. Gurney, Scripps 
Institation of Oceanography, Ht. Soledaa 
laboratory, la Jolla, CA. 1975, September 

Seaiquaatitative Determination of Oraaiam, 
SlutoniUB, and Americiu in Seawater. 
Aaalytical Chemistry, 47(11), 1866-1868. 

A seii-goantitatlve method for estimating the 
concentrations of alpha emitters (araniam, 
platoniuB, aad americiam) ia coatamlnated 
seawater has been developed. These 
radloeleients can be precipitated from 
seawater by the addition of small amsaats of 
sodiUB hydroxide. Oranlam, plutoniam, and 
americiuB have now been found t© plate 
directly from the dissolved precipitate oato 
stainless steel plaacfeets, with high yields, 
in a fora suitable for high resolution alpha 
comoting—thereby avoiding the time-consaming 
isolation and purlficatioa procedures usually 
employed, (iath) (ID) 

<251> 
Iyer, P.S., aad P.S. Magarajaa, Bhabha Atoaic 
Besearch Centre, Division of Kadiobiological 
protection, BoBbay, India. 1974, Deceaber 

Dosimetry sf Californium 252 Intracavity 
Applications Based on the Bevised Hanchester 
Systea. Strahleatherapie, 148(6), 564-570. 

The revised Hanchester system of loading, in 
which the dose rates at point A amd point B 
are of importance, is widely used for 
Intracavitary applications. Because ©f lower 
oxygen enhaacememt ratio and absence of 
gaseous radioactive products, califoraluB 252 
is a promislag substitute for radiui in such 
applications. The aioants of califoraiua 
required ia each tabe to prodace biologically 
effective dose rates at point A, which are 
nearly equivalent to those from corresponding 
radiua tubes, have been estiaated, Ihe 
isoeffective dose distributions for any 
particular type of application are found to 
be similar for radiui and califoraiig in the 
volume of interest. (Auth) (CSF) 

<252> 
Both, S.J., and G. Huckaby, lawtence livermore 
Laboratory, Biomedical Division, liveraore, Ci} 
tawrence Livermore laboratory. Electronics 
Engineering nepartmeat, livermore, CA. 1973, 
lovember 26 

A Comparison of the In-Situ ieasBceaent of 
Terrestrial AaericiuB with a 6e(11) Spectroaeter 
and a PIDIEI. 0CEL-75204i COKr-731112| Part ©f 
Proceedings of the IEEE iuclear Science 
SyapasiUB held In San Francisco, California, 
Hovember 14-16, 1973, (13 p.). 
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<2S2> COIT. 
The ®¥alaatioa of the sei is i t i t i t f of a Ge(LiJ 
coaxial detector in comfaciso^ ^itk a thia 
HallTl) aetects t io in si tu terEestirial Im 
241 i s described. The esperiient was 
pecforned in arsas of aattiral backgroiiEd and 
fallout products. Of priaarf coEcecn i s the 

detection of Aa 211 60 keT gaoaa raf. 
Calculated froa these data are the 
eorrespondlEg quamtitatioas of tn 239^ 240. 
Cluthl 
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<253> 
HassoE^ V . C , LOS l l a i o s S c i e E t i f i c Latocatorjir 
Bealth Dl¥isiO!i, E iwiros ieBta l S tud ies Group, 
los U a a o s , HH. 1974 

I roposal t o Besignate laBd Kreas of t ke Lorn 
l l a aos S c i e n t i f i c Labocator; as a b t i o B a l 
EEviEOEMSiital Besearch Park. M-tIB-7>»-1596s 
f a r t of Proceediags of t h e l a t i o a a l 
EiiwiroBHental BessaEch Park SyaposlUM held in 
Idaho r a i l s , IdahOj October 22, 197!l, |18 p . J . 

Desigaation of lamd a reas of Los i l a i o s 
S c i e n t i f i c Laboratocf as a na t i ona l 
enwi toa ien ta l research park s a s propssed. 
The goal of such a park s sa ld fc® t o provide 
oppor tan i ty for cesearch t o help de te ra ine 
how man can l i ^ e in balance with nature while 
aa in ta in i i ig h i s t echno log ies , teneflts t o be 
der ived £EO« such a des ignat ia i i a r e 
discsissed« The proposed park area i s 
described i n d e t a i l with r e spec t t o l o c a t i o n , 
topography^ c l ima te ; and f l o r a l and faiinal 
popula t ions- Current and propo^d research 
p r o j e c t s n i t h i n the park area are discussed 
as a t e t he a d i i a i s t r a t i o n ©f t i e park and 
a n t i c i p a t e d problea a r e a s . |JTB) 

<2S«»> 
Bosse l l , B . i . s Aus t ra l i an I t o » i c E ie rg j 
Coimlssion, Besearch EstabUshmeiit , I.ticas 
Heights, A u s t r a l i a . 1973, Apri l 

The atewic Energy Imdast ry ' s Approach t o 
Bnvironmeatal P rs tec t ioE . l t o « i c Energy i n 
A u s t r a l i a , 1SC21, 2-5 . 

I t i s noted t h a t t he approach t o 
em^ironmental p ro tec t ion by the atemxe energy 
imdustry i s no longer an th rop tKen t r l c . Hiich 
e f f o r t today i s d i rec ted toward studying the 
E a d i o s e n s i t i ¥ i t y of other spec ies and the 
t o t a l ecosys tea . I t i s s t a t e d t h a t 
es tab l i shments which handle s i g n i f i c a n t 
amounts of rad ioac t ive a a t e r i a l s t r e a t and 
concent ra te t h e i r wastes so t h a t only s a a l l 
amounts of los le?@l a c t i v i t y a re disposed of 
i a the en¥ironM@nt. Problems assoc ia ted n i th 
l oca t i ng a naclear poser s t a t i o n and a 
u r a n i u n i l l l n g plant are l e n t i o i e d . 
Es tab l i shnent of t he d i r e c t r i s k s of a tox ic 
ma te r i a l to Ban or the biosphere i s sa id t o 
be t he r o l e of science and technology. 
Assessment of the cos t s and bene f i t s im t e r a s 
of economic, s o c i a l , and ao ra l ¥alaes should 
be ca r r i ed out by s o c i e t y . The problems 
imwol¥ed in aa in ta in ing a balance in decis ion 
making are discussed and two suggest ions are 
g i f e n . F i r s t the publ ic n s t be educated in 
order t o be capable of Baking ob jec t ive 
a p p r a i s a l s . Second, cons idera t ion needs t o 
be giwen to the adequacy of our i n s t i t u t i o n s 
t o permit publ ic p a r t i c i p a t i o n i n decis ions 
concecming the environment, publ ic hea l th and 
genera l welfare . CJIE| 
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<255> 
Il-Bedri, B.8., and S.J. HarriSs Omiversity of 
Surrey, Physics Bepartaeot, Surrey^ Eagiand. 
1975, Jane 

Dose Eguiwalent Sate in the Basal layer of the 
Skin froB Aaericini 241 Alpha Barticles. Health 
Ehysics, 28, 816-818. 

The dose eguivalent rates at warioas depths 
in skin for Am 211 deposited on the skin 
using tissue egsiwalent mateeials Here 
deteraimed. 0ose rates sere estimated as a 
ftinctioi of tissue depth bj calculating the 
energy lost by particles in defined depths of 
tissues for a ssifora deposit of 10(E-5) aCi 
of le 241 on 1 cm2 of skin. The apparent 
redaction in dose rate with increasing skis 
thickness occured as a result of the decrease 
of stopping po^er with decreasing energy. 
The increasing depth of tissae was then 
included ¥ith little energy loss occurring in 
it, the net effect being an apparent 
redaction ia dose equivalent rate. For 
radiation protection, the criteria of 
greatest iaportance shonld be the BaxlBua 
dose eqaiTalent rate to the basal layer 
cells. The differential dose eguivalemt rate 
to the skis peaked to 210 mzem hrfE-ll in the 
basal cell layer C^.O ag c»2I, PD} 

<256> 
Barr, S.r., U.S. Energy Besearch and Detelopaent 
AdBiEistration, Division of Bioaedlcal and 
Environmental Besearch, iashington, OC. 1975, 
April 1 

Qnastitative Health Estiaates of Transaranic 
Eeleases. HAS1-291| Part of Hardy, E.P., Jr., 
Invironaental Quarterly, Deceaber 1, 1974 
through Harsh 1, 1975, (p. 1-5 - 1-18), 227 p. 

Estinates of the potential conseguences to 
haaan health £EO« transuraaiaa elements 
released daring the generation of electricity 
by the liquid metal fast breeder reactor fael 
cycle are presented. Inhalation of airborne 
particles is the doninant route of entry iato 
•am. The fraction inhaled by lan of airborne 
particles before deposition on the ground is 
estimated to be 4 s 10SE-6). The fraction 
•hich enters las by inhalation of resaspended 
particles is also estimated to be 1 s 
10CE-6). The total fraction inhaled by ma.n 
is thus estimated at less than 1 x 10 f E-5) • 
The ingestion of particles naialy arises fEO» 
uptake froB the soil by plants. The fraction 
of isotopes released shich enter man by 
ingestion are estimated as follcwss Pu 238, 
3 It 10C1-«| I Pa 239, 8 s 10CE-2)| Pa 2»0, 2 x 
10|E-2Js Am 211, 2 s 10 JB-3) } Cm 212, 1 Jt 
10SE-6)j and Ca 2 « , 6 x 10|E-5). Doses to 
the bones, liver, kidneys, and gonads from 
inhaled and ingested transuranics are 
suBBarlzed in tabular fora. the lowest dose 
froB inhalation is 1 rem per aicrocarie to 
the gonads from inhaled Ca 2<»2. The largest 
is 333Q rea per micEOCurie to the bones from 
inhaled »a 2!|1. The fraction ef ingested 
radioactivity absorbed from the GI tract was 
estimated at 3 x 10 CE-51 foe Bo and 10 CE-3) 
for As and Ca. Total population e^posares of 
approKiiately 5 lung rees, 25 bone reas, 10 
liver ESBs and 0.5 gonadal reas per 1000 
Bie-year Bere estinated. There may be zero 
to less than 10 <E-3J potential cancer and 
genetic defects of all types produced for 
each 1000 HWe-year of electricity generated 
by the MFBE fuel cycle. It is stated that 
fflsing the same basis for estiiation aanf aore 
cancer deaths per year would be attributable 
to nataral background radiation. C>JTE) 

<257> 
caapbell, E.E., H.F. lilligan, I.D. loss, l.F« 
Schalte, and J.I. iclmcoy, Los llaaos Scientific 
Laboratory, los Alaaos^ iS. 1973, Jamaary 

Plutonium in Autopsy Tissae. 1,A-«875| 
COIF-710919| PaEt of Proceedings of the 11th 
Hanford Syaposiam on the Biological laplicatlons 
of the TransuraaiuB Eleaents held ia lichlamd, 
Washington, Septenber 27-29, 1971. Published in 
Health Physics, 22<61, 931. 

Since 1959, selected tissaes froa deceased 
hugans have been examined for the presence of 
Plutonium. The original purpose was to 
correlate platonltim body burden calculated 
from urine assay and actaal bMcdeo deterained 
by analysis of autopsy aaterials. The 
tissues have provided data on plutonlaa 
deposition In aan resulting from general 
distribiitloii of platonlam in the environnemt 
through global fallout and that resulting 
froB plutonluB fabrication or research and 
developient operations. Lang, liver, kidney, 
lymph, and skeletal tissue were the principal 
aateriaXs exaaimed. The analytical data, the 
significance of the findings, and the 
considerable ascertaimties in the 
radiochemical analysis and calculations are 
discussed, iedian concentrations in the 
organs and tissues of a general population 
(not occupationally exposed) were (each 
number represents dps Pa per kgl: liver, 1.«i 
lung, 0.8; lymph nodes, 3.0t bone, 0.6; and 
kidney, 0-6, Plutonium coacentratioB is 
generally higher ia the tissaes of those who 
have been occapationally expend to 
plataniami the concentration obviously 
depends upon the aature ©£ the exposure and 
its severity aid daratio®. (Aathl 

iaaeroas tables and graphs are included in the 
appendices. The tables show analyses of 
individual cases and are divided into population 
categories based on residential acea and 
occapational exposure, fable C II gives a 
suBsacy of Pu in hu^aD tissae estimated from log 
probability plots of concentration/kg of tissae. 

<258> 
Cttddihy, B.S., 1-S. Chapman, J.R. Sayland, f.t, 
Bagas, and B,0. icClellam, lovelace Poandation 
for Hedical Education and Besearch, Inhalation 
Toricology Besearch Institnte, Albuguergue, MM. 
1971, Beceaber 

General Characteristics of a Hathematical iodel 
for Predicting Eaviconaental and Human Health 
Effect of Developing Buclear Beactor Programs. 
LP-«9| Part of Boecker, B-B. and Bupprecht, P.C. 
{Eds.), Annual Beport of the Inhalation 
Toxicology Besearch Institute, October 1, 1973 
thcoagh September 30, 197», (p. 80-84), 38« p. 

Anticipated development of nuclear reactor 
systems for production of electrical poier 
with associated noraal releases of 
transaranic eleeemts Cincluding Pa 238, Pu 
239, Pa 290, Pu 2«1, km 2»1, C« 242 and Ca 
244) to the environaent makes it necessary to 
develop comprehensive analyses . Such 
analyses of their possible impact upon human 
health. Such analyses must address possible 
sources for radioactivity releases, 
environnental transport, accuBulation in 
biological species aad related deposition and 
health risks in eaa. Hatheaatical models of 
these systeas adapted to rapid coapater 
solution are being developed to aid in 
projecting the total and time-depemdent haaas 
risk factors related to naclear power 
development. Ihese studies will also attempt 
to identify the most sensitive aspects and 
assumptions of the total health Eisk 
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<258> 

<258> COiT. 
a s s e s s a e n t s and w i l l genera l ly be app l i cab le 
to e f f l u e n t s f rc» non-nuclear as well as 
nuc lear s o u r c e s . In both c a s e s , t h e r e s u l t s 
can be used t o define gu ide l i ne s for genera l 
s i t i n g eoBs idera t ions . |iOTi) 

Figure 2 shows environmental pathways for 
t r anspor t of t ramsuran ics t o l a n . Figure 3 
shoss i nha l a t i on and i nges t i on model for 
t r a n s a r a n i c elements i n man. Table 1 shows 
e s t i a a t e d r i s k f a c t o r s fo r developnent of tumors 
and gene t ic damage from l E r a d l a t i o n . 

<259> 
Bean, P.M., Los Alamos S c i e n t i f i c Laboratory, 
Biomedical Besearch GE©ap» l o s H a a s s , MB, 
1973, Apri l 

Estimation of Chest S a i l Thickness i a Lung 
Counting for Plutonium. Health Physics , 2414), 
439-441. p i .S . Atomic Energy Comii^sion) 

In vivo measareBent of platoniam, 
p a r t i c u l a r l y L - i - r ays of u r a s l a i r equ i re s 
knowledge of the human r ib t iss i te t h i cknes s . 
As a r e s u l t , a a t h e a a t i c a l models fo r 
e s t ima t ing the th ickness of t h e so f t t i s s u e 
over ly ing t h e langs a r e i nves t iga t ed . The 
p re fe r red eguat ion given iss T {average 
ches t ^ a l l thickness) equals a plus b t i n e s W 
(weight) divided by H H e i g h t ) . |iD) 

<260> 

Technology, 
, iassacfauset t s I n s t i t a t e of 
Cambridge, Ml. 1966, Iteceaber 

The Effect of S k e l e t a l l y Deposited Alpha-Bay 
Emitters i n Ban. B r i t i s h Journal of Badiology, 
39 |«68) , 881-895. 

Badimm provides the r a d i a t i o n pro tec t ion 
s tandard for s k e l e t a l l y deposited i n t e r n a l 
e m i t t e r s in haaans. Around t h e 1920»s the 
c a r e l e s s use of fia i n d u s t r i a l l y and for 
therapy ®as s idcsp read , r e s a l t i n g i a th ree 
c a t e g o r i e s of a c q u i s i t i o n of i n t e r n a l 
d e p o s i t s . The f i r s t category iKiludes Sa 
d i a l p a i n t e r s , the second ioc lades Ba 
chemis t s , and the t h i r d inc ludes i nd iv idua l s 
who received Ba i n t e r n a l l y for medi*^! 
r easons . Findings f roa s t u d i e s of 
i n d i v i d u a l s from these groups are d iscussed . 
Both Ba and mesothoEium {Sa. 228) behave l i k e 
Ca i n the body, s i t h a l a rge f rac t ion being 
deposi ted i n t h e bones. The exhaled breath 
of a person ®ith a s k e l e t a l burden of 1 uci 
of Ba w i l l have a Bn concent ra t ion of about 
10 pCi per l i t e r . The average alpha ray dose 
to the body per BicEocurie of Ba i n the bones 
tends t o i n c r e a s e with t ime. A t y p i c a l 5 Be? 
alpha ray Mill have a range of about 3 .5 cm 
in a i r , 35 a im sof t t i s s u e , and 25 a in 
bone. About 100 i n d i v i d u a l s a r e knotn to 
have inges ted a Bintace of Ba 226 and 
BesothoEiuB. Tfeoron, a decay prodact of Ba 
228, prodiKed ia the skele ton i s almost 
coBpletely r e t a i n e d , only about 0,1% i s 
exhaled. The f r a c t i o n of ingested a c t i v i t y 
which reaches the blood stream i s about 20S 
for Ba i so topes and 0.02X for the Th 
i s o t o p e s . The p r i n c i p a l b i o l o g i c a l e f f e c t s 
prodaced by Eadiat lon exposure are 
<steopoEoslSs dense bone n e c r o s i s , 
spontaneoas f r a c t u r e s , osteogenic sarcomas, 
and carcinomas of the paramasal s inuses and 
mastoids . Dose-response r e l a t i o n s h i p s are 
presented i a t e r a s of x-ray score and 
cumulative rads CCS). Betiieea 2 t o 5 uCi Sa 
pare Ba ega iva len t |PBE) or 10 to 25 uCi Ra 
PBE the f r a c t i o n of c a s e s with sarcomas or 
carcinomas i s roaghly 40X. Ske le t a l e f f e c t s 
do not appear t o be of c l i n i c a l s ign i f i cance 

be lo t 0.5 UCi PIE. |JTE) 

<261> 
Feinesdegen, I.E., Institute of isdiciae, iucler 
Besearch Center, Jmlich, GeE«an Federal 
Republic. 1971 

Tritium in BioBedical Besearch and Clinical 
Medicine. C0iF-71S809| Part of Hoghissi, A.A-
and Carter, i.B. (Eds.), Proceedings of a 
Symposiua on Tritium held ia Las fegas, levada, 
August 30-SeptembeE 2 1971. Hessenger Graphics, 
Pablisters, Las fegas, levada, Cp. 647-659), 807 
p. 

A review of the particular applications of 
tritium ia biomedical research and clinical 
medicine has emphasized that this tracer has 
achieved an iEEeplaceable position in aoflern 
biomedical technology. It was only 20 years 
ago that tritiai first caae into use. Io« it 
has assumed a anlgue position with virtues 
widely appreciated and faults that ask foE 
•ore definition and final avoidance. CBBM) 

<262> 
Fleischer, l.L., iational Center for Atmospheric 
Besearch, Boulder, CO; Rational Oceanic and 
Atnospheric Adaiaistration, AtBospheric Physics 
and Chemistry Laboratory, BouldeE, CO. 1975, 
July 

On the "Dissolution" of Kespirable Plutonium 
Dioxide Particles. Health Physics, 29, 69-73. 

Previous aeasarements of an apparent 
solubility of Pu dioxide (Pu 238, Pa 239) 
particles ia siaulated lung fluid are 
inconsistent ¥ith there being significant 
chemical solubility. The resalts do agree 
with a model in mhxcb small scale, 
progressive fragMentation of the particles is 
cansed by radiation damage by the recoil 
nuclei froa alpha decay. (Auth) 

<263> 
Geesaman, D.P., Lawrence LivermoEe Laboratory, 
liveraore, CA. 1968, February 9 

An Analysis of the Carcinogenic Bisk from an 
Insoluble Alpha-Eiitting Aerosol Deposited ia 
Deep Bespiratory Tissue- tJCBl-50387; 17 p. 

Pulmonary deposition and clearance are 
described} and relevant times, lengths and 
geometries are noted in order to construct a 
simple model of deep respiratory tissue. 
Plutonium 238 Pu02 and Pu 239 Pu02 are taken 
as representative aerosols in making 
quantitative estiaates of tissue exposure and 
response. While no realistic evaluatioa of 
the total caEoinogemic risk is accomplished, 
the results ase such as to clarify the nature 
of the problem. In particular, if the loss 
of mitotic competence by a local cell 
population is sufficient to guarantee no 
origin of cancer Mithin that population, them 
the carcinogenic risk from particulate 
sources does not scale to the total energy 
dissipated. To say shat dose characteristics 
are significant to the risk would require as 
accarate knowledge of clearance, local 
shielding responses, and the mechanisms of 
cancer induction. Im the absence of this 
detailed knowledge the suggested coarse is an 
expeElmeatal deter«lmation of the auaber of 
source particles per induced cancer. 
lAuth) CJTE) 

<264> 
Gus^kova, 4. K., and G.O. Baisogolov, Sot given. 
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<26«> com. 
1973, rebruary 

Eadiatlon Sickness in Ian. AEC-tr-7«01| 560 p. 

A description of the clinic, pathogenesis, 
and therapy of radiation sickness in aan is 
presented. The book is divided into the 
following four major sections; |1) 
theoretical bases of classification of dose 
levels and forms of radiation responses {3 
chapters), 12) acute radiation sioki^ss C5 
chapters) , |3) chronic radiation sickness (4 
chapters) , and (4) resalts and ^ospects of 
the investigation of the problem of the 
diagnosis, clinic and prophylaxis of 
radiation sickness. This is eae of the first 
investigations giving a characterization of 
the entire variety of possible forms of haaan 
responses to a broad range of cadiatiom 
doses. I pathogenic classification of 
radiation lesions and the characteristics of 
possible etiological factors of the origin of 
radiation sickness was given. Considerable 
space wsfS) asickenssatsickness devoted to a 
description of all the basic forms of 
radiation sickenss ia man due to whole-body 
and local external irradiation or the action 
of incorporated radioactive sabstan^s. The 
substantial effectiveness of simple methods 
of therapy of acute radiation sickness ia the 
range of sublethal doses is safpoEted by tie 
observations cited in the monograph. The use 
of namerotts literature data on dose levels 
and state of health of persons working in 
contact with ionising radiations show that 
the proper organization of work greatly 
increases the safety of the use of 
radioactive substances. (JTE) 

<265> 
Harlej, N.H., B.S. Pasternack, and J. H. Harley, 
Sew York Oniversity Medical Center, Institute of 
Environmental Hedicine, »ew fork, K¥; Ifealth and 
Safety Laboratory, Kew fork, If. 1975 

Alpha Absorption Heasuremeats Applied to Lang 
Dose froa Plutonium 239. Health Physics, 28, 
61-67, 

Experimental cuEves of Pu 239 alpha 
attenuation and stopping power » E e obtained 
in polycarbonate plastic which is essentally 
identical huaaa tissae. With these carves 
the alpha dose rate was calculated for th® 
human tracheobEonchial tree for Pu 239 Pa02 
deposited on bronchial airways. Dose rate 
curves were derived for two types of Pa02 
exposure. One computation was for Pa02 
deposited as 0.06 um particles, the other for 
a 2 am Pu02 particle fixed on the bronchial 
wall. Generalized dose rate carves are 
pEesented so that the dose at any depth in 
bronchial epitheliam may be computed if the 
activity deposited on the bronchial airway is 
known. The dose rates fOE ICBP Baxiaum 
permissible air concentration for continuous 
exposure are compated as a specific example. 
The dose rate computed for the 0.06 am 
particles is 0.014 rads/yr to the basal cells 
in the entire bronchial epithelium mkile that 
for the fixed 2 am particle can be a maximum 
of 2.3 rads/min to a few tens of cells. (Auth) 

Table 1 stows egailibriam concentrations for the 
landahl lung model resulting frci continuous 
exposnre to 10(E-11) uCi/cm3 of Vn 239. Table 2 
shows egailibrium coacentrations for the teibel 
lung model resulting from continuous exposure to 
10(E-11) uCi/CB3 of Pu 239. 

<266> 
Jeanmaire, l., F. Eatti, and i.l. Aodren, Centre 

d"Etude HusleaiEes, Departement de la Protection 
Sanitaire, Pomtenay-iux-Boses, Prance. 1964 

The Interpretation Of Data lelating to Plutoniam 
Contamination. CONF-448; STI/P0B/84| Part of 
PEoceedings of a Symposium on the issessoent of 
Eadioactive Body Burdens in Ian held in 
ieidelberg, Germany, iay 11-16, 1964, fol. 2, 
(p. 617-628), 1043 p. (Prench) 

Data are presented for platoniaa levels in 
man measared i® various samples inclading 
blood and bone after heavy contamiaation 
through the skin. The progress of 
elimination is reported on during the year 
following coatamiaatios and the effects of 
DTPA on oEinary excretion are shown 
graphically. Data resulting froa 
measurements after very slight contaaination 
are also presented and an attempt is made to 
interpret them. |Auth) (PBH) 

<267> 
Johnson, L.J., and J.M.P. Lawrence, Los Alamos 
Scientific laboratory, los Alamos, IH. 1974, 
July 

Plutonium Coataaiaated found Experience and 
Assay Techniques at the Los Alaaos Scientific 
Laboratory. Health Physics, 21, 55-59. 

The incidence of puactare wounds potentially 
contaminated with platoaiua over the period 
1960 to 1972 at the los Alamos Scientific 
Laboratory is reviewed. Ten cases ®ith 
activity deposits gEeat«: than IX of the 
present 40 nci maxiaua permissible body 
burden value have been expeEienced. 
Techniques employed for estimating the level 
of Plutonian activity at the wound site and 
for determiaing the depth of deposition of 
the contaminated debris are aiscassed, Ose of 
a scintillation counter was of fandameatal 
importance in evaluating the potential 
activity present in each case. Application 
of a xeaoa pEoportioaal counter to determine 
the depth of contamination was found to be a 
useful technigae. One case history is 
reviewed. Data on the anatomical location of 
137 injuries potentially involving 
tcansuranic materials showed the apper 
extremities to be tie most usual wound site. 
Bore than 80* of these cases involved the 
fingers and hands. {Auth) (SI) 

<268> 
Khalturin, G.f., E.P, Sevostiyamova, A. K. 
Zhuravleva, and 1.A. Buldakov, Hot given. 1974 

The Effect of falency and Type of Plutoniam 239 
Chemical Compounds oa Its Distribution in th® 
Body. Gigiena i Sanitariya, 5, 38-42. 
(Bussian, English Abstract) 

In case of intravenous introduction of 
various compounds of Pu, its distribution in 
the body depends on its physicochemical state 
in the solution, i.e. valency, tendency to 
hydrolysis and to formation of complexes, 
etc. The more stable is the complex compound 
and the less is its tendency to hydrolysis, 
the less Pu accamalates in the liver and 
spleen and the aore was in the skeleton and 
kidneys. (Aath) 

<269> 
Lafama, J., CoaaissaEiat a I'Energie AtoBigae, 
Centre d'Etudes iucleaires, Pontenay-aux-Roses, 
France. 1963 

Diagnosis and Treatment of a Local and 
Afterwards Generalized Plutonium Contaaination. 
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<269> COM. 
S T I / P 0 B / 6 5 | P a r t o f P r o c e e d i n g s of a Symposium 
on t h e D i a g n o s i s and T r e a t m e n t o f E a d i o a c t i v e 
P o i s o n i n g h e l d i n f i e a n a , A u s t r i a , O c t o b e r 
1 5 - 1 8 , 1962 , C P - 3 8 1 - 3 8 6 ) » 450 p . I F r e n c h , 
E n g l i s h A b s t E a c t ) 

D a r i n g aa a c c i d e n t a t e c h n i c i a n ' s hands were 
c o n t a m i n a t e d w i t h h e x a p l u t o n i u a 239 n i t r a t e -
The c o a t a n i n a t i o n on t h e l e f t hand a l o a e , 
• e a s u r e d w i t h a n x - d e t e c t o r , was c l o s e on 60 
u c . The c o a t a m l a a t i o n was b r o u g h t down t o 15 
a c by a f i r s t d e c o n t a i i a a t i o n c a r r i e d o a t 
u n d e r a l o c a l a n a e s t h e t i c ; s e v e r a l 
e o n t a a i n a t i o n z o n e s were l o c a l i z e d by 
s c a n n i n g . A s u E g i c a l o p e r a t i o n , done u n d e r 
an Esaach band wi th x and a l p h a - d e t e : t o r s , 
r e d a c e d t h e c o a t a a i a a t i f f l a f r o i 15 t o 5 a c , 
t h e h a n d s ' f u n c t i o n s b e i n g I n t e g r a l l y 
p r e ^ r v e d . A new z o n e of a c t i v i t y was 
l o c a l i z e d by a s e c o n d s c a n , and a s a : o n d 
o p e r a t i o n r e d u c e d i n t e r i a l c o a t a a i m a t i o n i n 
t h e hand t o 2 a c . I t h a s n o t been p o s s i b l e 
t o l o c a l i z e t h i s a c t i v i t y b a t i t i s k e p t 
u n d e r E e g a l a r s u p e r v i s i o n . P a r a l l e l ® i t h t h e 
s u r g i c a l d e c o a t a B i n a t i o n , an i a t s r n a l 
d e c o n t a m i n a t i o n w i t h DTPA was o n d e r t a k e a . 
B l o o d , u r i n e a a d f e c e s were sampled 
i m m e d i a t e l y a f t e r t h e a c c i d e n t and t h e i r 
a c t i v i t y was • e a s a c e d . A f t e r w a r d s , u r i n e 
s a m p l e s were t a k e n d a i l y ; b l o o d and f e c a l 
s a m p l e s were t a k e n d u r i n g e a c h p e r i o d o f 
t r e a t B e a t . A l l t h e m e a s a r e B e n t s i n d i c a t e 
t h a t DIPA i s e x t r e m e l y e f f e c t i v e i n t h e c a s e 
o f i n t e r n a l c o n t a m i n a t i o n by Pu 2 3 9 , I t a l s o 
a p p e a r s t h a t t h e p e r c e n t a g e o f b lood 
p l u t o a i U B e l i « i a a t e a by t h e k i d n e y v a r i e s 
w i t h t i m e . The p e r c e n t a g e i n c r e a s e s , 
i n d i c a t i n g t h a t t h e p lmton ium i s c a r r i e d i n 
t h e b l o o d u n d e r d i f f e r e n t i o n i c o r c o l l o i d a l 
fo rms which a r e c l e a r e d i n d i f f e r e n t d e g r e e s 
by t h e k i d n e y s . I t would a c c o r d i n g l y a p p e a r 
t h a t t h e a c t i v i t y i n t h e u r i n e does n o t 
f a i t h f u l l y r e f l e c t t h e i n t e r n a l 
c o a t a m l a a t i o a . (Aath) 

<270> 
l angham, W., Los Alamos S c i e n t i f i c l a b o r a t o r y , 
l o s A l a » o s , I H . 1950 

D i s t r i b u t i o n and E x c r e t i o n o f P l n t c n i a m 
A d B i n i s t e r e d I n t r a v e n o u s l y t o Ban- M - 1 1 5 1 s 45 

A p p E O x i a a t e l y 0 . 5 ug of p l B t o n i a B | * 4 ) i n a 
0 . 4 1 « s o l u t i o n o f sodium c i t r a t e t i m e s 2H20 
was i n j e c t e d i n t o e a c h of 12 c h r o n i c a l l y i l l 
p a t i e n t s . C l i n i c a l o b s e r v a t i o n s i a t h i s 
s t u d y combined t i t h © b s e r v a t i o o s from e a r l i e r 
s t u d i e s i n d i c a t e d t h a t a d m i n i s t r a t i o ® of 5 t o 
100 ug of p l u t o n i a m i s w i t h o u t a c u t e 
s u b j e c t i v e o r o b j e c t i v e c l i n i c a l e f f e c t s . 
R e s a l t s o f t i s s a e a n a l y s e s showed t t a t t h e r e 
was l i t t l e d i f f e r e n c e i n t h e t i s s a e and o r g a n 
d i s t r i b u t i o n o f p l a t o n i a a i n man and l a t h e 
common l a b o r a t o r y a n i m a l s . The s k e l e t a l 
s y s t e i was th® major s i t e o f d e p o s i t i o n . 
L i v e r r e t e n t i o n aad l i v e r b i o l o g i c a l 
h a l f - l i f e a p p e a r e d t o be h i g h e r a a d l o n g e r i s 
man t h a n i n l a b o r a t o r y a n i m a l s . Blood 
P l u t o n i u m c o a c e n t r a t i o a d r o p p e d r a p i d l y 
f o l l o w i a g i n j e c t i o n . U r i n a r y and f « ; a l 
e x c r e t i o n o f p l u t o n i u a was n o t e x p o n e n t i a l ; 
e x p E e s s i o a s f o r u r i n a r y aad f e c a l e x c r e t i o n 
and t o t a l e x c r e t i o n t h r o u g h 138 d a y s a r e 
g i v e n . The u r i n a r y t o f e c a l e x c r e t i o n r a t i o 
was n s t c o n s t a n t . O s i a g t h e combined 
e x p r e s s i o n f o r e x c r e t i o n i t was found t h a t 
o n l y e.7% o f a s i n g l e i a j e c t e d dose was 
e x c r e t e d i n a p p r o x i a a t e l y f i v e y e a r s . The 
b i o l o g i c a l h a l f - l i f e o f p l a t o n i a a i a Ban was 
e s t i a a t e d t o be 118 y e a r s . The u r i n a r y 
e x c r e t i o n d a t a were a p p l i e d t o t h e d i a g n o s i s 
of e x p o s u r e of p e r s o n n e l t o p l u t o n i u m . (ST) 

T a b l e 3 shows t h e d i s t c i b u t i s n o f p l a t o n i U B i a 
hunan t i s s u e s f o l l o w i n g i n t r a v e n o u s i n j e c t i o n o f 
0 . 5 ug P l u t o n i u m c i t r a t e . 

<271> 
L i n a e B a a n , B . E . , aad 1»H. Ho lmes , U n i v e r s i t y of 
P e n n s y l v a n i a , l a d i a t i o n D e d i c i a e C e n t e r , 
P h i l a d e l p h i a , PA; Hahnemann H e d i c a l C o l l e g e and 
H o s p i t a l , P h i l a d e l p h i a , PA. 1971 

H a c l e a r A c c i d e n t s aad t h e i r i a n a g e m e n t . 
COHF-6912341 P a r t of S p i t s e r , S, ( E d . ) , 
P r o c e e d i n g s o f t h e 2 1 s t Hahnemana Symposium on 
Emergency i e d i c a l i a a a g e a e a t h e l d i n 
P h i l a d e l p h i a , P e n n s y l v a n i a , December 8 , 1969-
Grane aad S t r a t t o n , I n c . , lew f o r k , lew l o t k , 
( p . 2 8 1 - 2 9 2 ) . 

E a d i a t l o n a c c i d e n t s a t e u a i g a e i a t h e i r 
f r e g m e a c y and c o m p l e x i t y and few p h y s i c i a n s 
a a d h o s p i t a l s have had e x p e r i e n c e i a t h e i r 
• a n a g e a e n t . S a d i a t i o n a c c i d e n t s a r e 
c l a s s i f i e d a c c o r d i n g t o t h e s o u r c e 
r e l a t i o a s h i p t o t h e p a t i e n t and t h e c l i n i c a l 
p i c t u r e . They Bay i n v o l v e whole body o r 
l o c a l r a d i a t i o n e x p o s u r e , i a t e r a a l o r 
e x t e r n a l r a d i a t i o n c o n t a m i n a t i o n , o r a 
c o m b i n a t i o n . The t h r e e t y p e s of r a d i a t i o n 
may be a l p h a , b e t a , o r g a i a a , and e a c h t y p e 
r e q u i r e s d i f f e r e n t t r e a t m e n t . The i n c r e a s i n g 
u s e of n u c l e a r ene rgy i n i n d u s t r y , a e d i c i n e 
and r e s e a r c h r e g n i r e s t h e a e d i c a l p r o f e s s i o n 
t o t a k e a n o t h e r l o o k a t i t s p r e p a r e d n e s s t o 
h a n d l e r a d i a t i o n a c c i d e n t s . The i n f r e g u e n c y 
o f a c c i d e n t s and e x t e n s i v e r e f a i r e m e n t s f o r 
d e f i n i t i v e e v a l u a t i o n and t r e a t m e n t d i c t a t e a 
r e g i o n a l a p p r o a c h t o t h e p r o b l e m . A s i n g l e 
r a d i a t i o n m e d i c i n e c e n t e r w i th a c c i d e n t 
t r e a t m e n t c a p a b i l i t i e s c o u l d s u p p o r t a l l 
o t h e r h o s p i t a l s i a t h e r e g i o a . The l a t t e r 
would c o n c e n t r a t e on a p r i n a c y e a e r g e n e y 
r e s p o n s e . T h i s r e q u i r e s minimal r a d i a t i o n 
k a o w l e d g e d i r e c t e d t o w a r d s a l l e v i a t i n g f e a r 
and p c e v e m t l n g g r o s s e r r o r . A r a d i a t i o n 
emergency p l a n f o r s u p p o r t i a g h o s p i t a l s i s 
s u g g e s t e d . (BBH) 

<272> 
i a r s h a l l , J . H . , P .G. S r o e r , and B.A. S c h l e n k e r , 
ArgoBae I a t i o n a l l a b o r a t o r y . C e n t e r f o r Huaaa 
R a d i o b i o l o g y , Argonae , I L . 1974 

Dose t o E n d o s t e a l C e l l s and B e l a t i v e 
D i s t r i b u t i o n F a c t o r s f o r Bad iua 224 and 
P l a t o n i a i 239 Compared t o l a d i a m 2 2 6 . i M l - 7 5 - 3 
( P a r t 2 ) : P a r t o f B a d i o l o g i c a l aad E n v i r o n m e n t a l 
B e s e a r c h D i v i s i o n Annual B e p o r t , J u l y 1973 
t h r o u g h J u a e 1974 , (p , 7 1 - 7 2 ) , 231 p . ; P a r t o f 
P r o o e e d i a g s o f a Symposiaa a n B i o l o g i c a l E f f e c t s 
of t h i h e l d i n A l t a , O t a h , J u l y 2 2 - 2 4 , 1974, | 2 
p . ) . 

The l e a p m o d e l . A l k a l i n e E a r t h B e t a b o l i s o i n 
A d a l t Man, was t e s t e d f o r a l l p o s s i b l e v a l u e s 
o f t h e s i ^ e o f t h e bone s u r f a c e c o n p a r t B e n t 
and o f i t s r a t e c o n s t a n t t o d e t e r a i a e t h e 
r e l i a b i l i t y o f boae s u r f a c e p r e d i c t i o n . The 
r e l a t i v e d i s t r i b a t i o n f a c t o r (BDF) i s t h e 
r a t i o o f t h e e n d o s t e a l d o s e s f o r e q u a l 
a v e r a g e d o s e s t o voae f o e b o t h Ba 224 aad Pu 
239 r e l a t i v e t© Ea 226 i n Bam and p r e d i c t s 
t h e r e l a t i v e t o x i c i t y of a l p h a - e a i t t i n g 
r a d i o n u c l i d e s . The RDF v a l u e f o r Ba 2 2 « / l a 
226 was 2 0 , and t h e BDF v a l u e f o r Pu 2 3 9 / a a 
226 was 28 f o r s u r f a c e p l a t o n i a a s o u r c e s and 
0 . 9 6 f o r volume s o u r c e s . However, t h e 
o b s e r v e d BBS ( r a t i o of a v e r a g e boae dose s ) o f 
Ra 226/Ba 224 was s i x . T h e r e f o r e , Ea 224 
a p p e a r s t o be a f a c t o r of t h r e e l e s s t o x i c 
t h a n one would e x p e c t a c c o r d i n g t o t h e s i m p l e 
t h e o r y of e n d o s t e a l d o s e . (HD) 
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<273> 
iartin, I.E., and S.G. Bloom, Battelle Columbus 
Laboratories, Ecolsgy and Ecosfsteis Aaalysis 
Division, Colaobus, OH. 1975 

PlutoaiUB Transport and Base Estimation Bodel. 
COHF-751105; IAEA-SH-199/78s STI/IOB/410; Part 
of Proceedings of a Syaposiua on TraasHramium 
iaclides in the Environment held in San 
Francisco, Califoraia, lovembeE 17-21, 1975, (P-
385-400), 724 p. 

A Standard aan was assamed to live in aad 
obtain nost of his food from a 
Pa-coataminated area at the Hevada Test Site 
(ITS). A Pffl-tEansport aodel, based on the 
results of other studies at STS, provided a 
basis for estiaating rates of Pa239 
inhalatiom and ingestion as functions of the 
average coaeentEation of Pu 239 (C sub s 
equals pCi/g) ia the surface soil o£ the 
reference area. Assuring the transport 
system to be ia eqailibriUB, the estimated 
inhalation and ingestion rates (pci/day) are 
0.002 C sab s and 0,269 C sub s, 
respectively. A dose estiaatioa model, based 
on paraaeters recoameaded in ICBP 
publications, is used to estiaate organ 
burdens, accuaulated doses, aad dose 
comBitaents as functions of exposure tine. 
Estimated doses (reas) due to Inhalation aad 
ingestion of Pu 239 for 5D years at the rates 
indicated above ares thoracic lymph modes, 
0.6 C sab s; lung, 0.025 C sub s; bone, 0.015 
C sub s; liveE, 0.01 C sub sj kidneys, 0.003 
C sub s; total tody, 0.0007 C sab s; and 
gastEoiatestiaal tract (lower large 
iatestine), 0,0003 C sub s. Inhalation 
accounts for 100% of the predicted dose to 
thoracic lymph nodes and laags and for about 
94X of the predicted dose to boae, liver, 
kidneys, aad total body. According to ICHP 
recomoendatioas for individual members of the 
public, the dose rate to the laags should not 
exceed 1.5 reis/yr. According to the 
proposed model, the average coaceatration of 
Pu 239 in the soils of contaminated areas at 
STS which would result in a predicted dose 
rate of 1.5 rens/yr to the lung is 
approximtely 3 nCi/g or approximately 170 
aCi/B2. (Auth) 

Figure 3 shows the pathways that ingested aad 
inhaled Pa follows in reaching the critical 
organs of Standard Ban. 

<274> 
Bangeri, S., Oniversity of Pavia, lavia, Italy, 
1973, Harch 

Bisk of Radioactive Coataiinatioa. Current and 
Prospective Problems. Labor© Oman©, 25(2) , 
34-50, (Italian) 

The introductory lectare in a course of 
radiotoxicological techniques for 
radioprotectioa is presented. The concepts 
of biological half-life, radioactive 
half-life, and critical organ are iatEodnced 
aad defined. The factors affecting internal 
radioactive coataBisatica are the absorption 
of the contaminant, its distrifcutioa in 
various syteas, aad its elimination aad these 
are discussed in detail. The industrial uses 
of radiation souices are reviewed as a 
possible source of Internal contaiinatioa. 
Contamination of the food chain by 
Eadioactive wastes or falloat is di^:ussed. 
The effects of internal contamiaation ia the 
prodaction of lesions and natations are 
briefly indicated. (JSB) 

<275> 
NcClellaa, B.C., H.A. Boyd, S.4. Benjamin, B.G. 
Caddihf, F. F. iahn, H,K. Jones, J. L, Haaderly, 
J.i. aewhinney, B.A, Haggenbarg, aad B.C. 
Pfleger, Lovelace Fonmdatioa for Hedical 
Education and Besearch, Inhalation Toxicology 
Besearch Institute, Albufuecque, IH. 1972, 
Moveaber 

Br0Ech©pul«onary Lavage aad DTPA Ireataeat of an 
Accidental Inhalation Plutonium 239 Exposure 
Case, LP-45; Part of HcClellan, 1.0. and 
Happrecht, P.C. (Eds.), Annaal Beport of the 
Fission product Inhalation Prograii, October 1, 
1971 through September 30, 1972, (p. 287-294), 
355 p. 

BroBchopulmomary lavage was psEformed on 
three occasions on an individual who bad 
accidentally inhaled and deposited in his 
luag an estimated 450 aCi of Pu 239. The 
right lung was lavaged on the 8th and 17th 
day post-exposare aad the left luag on the 
12th day using large volumes of isotonic 
saliae. Daily treatment with 
diethyleaetriaminepeataacetic acid (DTPA) 
iatraveaoBsly was initiated on day 8 
post-exposare. Pifty-niae nCi of Pu 239 
recovered ia the lavage fluid was associated 
predoBimaatly with lung aacropbages and 
relatively little with recovered sarfactaat. 
Eighty-sevea nCi of Pm 239 were excreted in 
the 11 days followiag the first lavage; 16 
nCi ia feces and 71 nCi in urine. Ia total, 
146 nCi of Pu 239 aad 3.55 nCi of »• 241 were 
recovered during the first 11 days after 
treatment was initiated. The Pa 239/Am 241 
ratio of material removed via lavage was 
slightly higher, arine was slightly loner, 
aad feces aboat the same as the Pu 239/A« 241 
rati© of air filter samples obtaiaed at the 
time of the accideat, thus ladicating the 
feasibility of using Am 241 lung coasting to 
estimate the Pu 239 lang harden at early 
times following the accideat. These data 
indicate the effectiveness of both 
broachopulBoaary lavage aad DTPA ia reducing 
the body bocden of Pa 239 following 
accidental Inhalation exposure. (Auth) 

<276> 
iorwood, W,D., Hanford Atomic Products 
OpeEatioa, Richland, W». 1963 

Removal of Plutonium and otheE Transaranic 
Elements from Ban. STI/P0B/65| Part of 
Proceedings of a Symposium on the Diagnosis and 
TEeataent of Eadioactive Poisoning held in 
Vienna, Austria, October 15-18, 1962, (p. 
307-318), 450 p. 

Treatment of Pu and otheE transaranic element 
contamiaation in man was discussed. It was 
recoBBended, for several stated reasons, that 
DTPA treatment be given an employee 
experiencing palmonary or subcutaneous 
contamination if it was estimated that the 
deposit withoat treatment would be i n of the 
ICBP guide level of 0,4 uc or 0.6 ug total 
body burden of soluble Pa 239, Five 
eaployees at the Hanford Atoaic Products 
Operation who had harbored small guaatities 
of Pu 239 for varying numbers of years were 
tEeated with DTPA, increasiag the urinary 
elimination by a factor of 50-100 and fecal 
elimination by 6. DTPl given oEally was said 
to be only 10* as effective ia increasing 
urinary eliiiaation as whea adiainstered 
iatraveaously- An account was also given of 
aa employee whose finger was pierced by a Pu 
239 coataminated urine. The DTPA treataent 
was not as effective as aas expected possibly 
due to tine lost by 3 excisions or 
insafficient size or number of treatments. 
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<2T6> COM. 
One gram of DTPA in 250 c«2 of saline was 
administered intravenously on four 
consecutive days, and repeated after 45 days. 
It was concluded ttat the assai^ion that 
the permissible wound deposltiom of Pu 239 
should be the sa«e as the allowable total 
body burden may be in error since a high 
percentage of mice given a subcataaaias 
injection of 0.064 uc developed sarcomas. 
(JTE) 

<277> 
lerwood, I.D., and C.E. lewton, Jr., Hanford 
Environmental Health Foundation, Biehland Wl; 
Battelle Henorial Institute, Pacific lorthwest 
laboratories, Kichland, WA. 1974, July; 1975, 
Jane 

inited States TraasuianiuB fiegistry Study of 
Thirty Autopsies. COBF-740702? Part of 
Proceedings of the 19th iaasal Syiposiam of the 
Health Physics Society held in Houston, Texas, 
July 7-11, 1974, (7 p.); Health Physics, 28, 
«69-675. 

To aid ia the evaluation of biologi^l 
effects of transuraniOB radioisotopes in 
people, soae 850 traasuraniam workers have 
now agreed to allow autopsies. Hany more are 
expected to cooferate. Besalts of the first 
30 autopsies reported to the Begistry are 
discussed, fhere the estimated systemic body 
burden of plutociua based on arinalysis was 
greater than 5% ©f the permissible (0.04 0.02 
uci), this estiaate was higher than that 
obtained by laboratory analysis of whole 
organs or parts of organs in a large majority 
of cases. For depositions less that 5X 
BaxiBOB permissible body burden, there was 
considerable variation depending upon 
individual Atoaic Energy Commission 
coatractor reporting practices. Sonuaiforaity 
within organs was sometimes great, so whole 
organs (sach as lamgs, liver, kdineys, 
spleen, etc.) were usually obtained ia the 
last 30 cases. In relatively high deposition 
cases (greater than 0.02 ucl), as aaay as 40 
organs were sanpled in an effort to determiae 
validity of applying animal data to Ban. The 
number of times that various organs had the 
highest coacentratioa is tabulated. Highest 
concentrations were found in tiKheobroochial 
lyaph nodes, lung and liver in 26 of the 
autopsies, while highest conceatrations were 
found ia a single autopsy in aiillary lymph 
nodes, abdominal lymph nodes, aiBCle, 
pancreas, spleeo, and thyroid. Deposition la 
muscle, fat and skin was usually low 
amounting to aboat 3% of the total 
deposition. (Auth) (HD) 

Belative concentrations of plutoaia* in tissaes, 
bones and organs are tabulated. Systeaic burden 
estimates using urinalysis aad autopsy results 
are compared in Table 5. 

<278> 
iat given, lateraational Coamissica on 
Badiological Proteetioa, Coiaittee 4. 1969, 
April 

Ibe Assessment of Internal Contaiiaation 
Besaltiag from Becurrent or Prolonged Optakes. 
ICBP Publication 10A; 34 p. 

Work was done as an exteasion cf the ICBP 
report on "Evaluation of Eadiatlon itoses to 
Body Tissue froB Internal Contaiinatioa Due 
To Occupational Exposure." That report 
considered the single exposure, but this 
report is applicable to a wider range of 
sitaatioas. lacladed are calcuJatioas of the 

radiation dose to the critical organ, the 
excretion of various tiaes after intake aad 
derived iavestigatisa levels. An equation is 
given which relates the body organ content of 
a radionaclide to the aptake or deposition as 
a function of time and the retention as a 
fanctlon of time. The report is concerned 
mainly with the application of the formula, 
•arious patterns are shown for uptake and the 
resaltiag changes in organ content with tiae. 
EguatiOBS are derived for the aaoaat of 
radioBuclide retained in the coapartment or 
critical organ, the exposure resalting froa 
this content and the excretion coning from 
the critical organ. Among the exanples 
considered are the deposition of insolable 0, 
Th or Pu oxides in laags with th® subsegaeat 
translocation of the radionucliae to 
pulBoaary lymph nodes, skeleton and excreta, 
aad the deposition of aoa-transportable 
bone-seeking radionuclides in a wound with 
the subsequent translocation to the skeleton 
and excreta. In considering several uptakes 
in a liaited period, calculations were dose 
for the retentions aad excretioms froa a 
total intake of 1 uCi flistEibuted over 10 or 
100 days for ilO, Sr 90, I 131, Cs 137, 8a 
226 and 0 aad the results are displayed in 
graphical form. Ineladed ia the appendices 
are the deviation of basic equations, the 
fractions of the total excretion by urine and 
feces for elements taken up by the 
extracellular fluid aad derived investigation 
levels (or excretion following periods of 
coostaat uptake for seven radionuclides 
(including Pu 239). (FHi) 

Table 6 shows derived Investigation levels for 
excretion following periods of constant uptake 
for HTO, Sr 90, I 131, Cs 137, 0 233, 0 234, Pu 
239 and Ba 226. 

<279> 
•ot given. International Commission on 
Badiological Proteetioa, Task Group on lung 
Dyaaaics, Coamittee 2. 1966 

Deposition and letention Hcdels for Internal 
Dosimetry of the Buaan Bespiratory Tract. 
Health Physics, 12, 173-207. 

This report was prepared by the lask Group on 
Luag Dynamics foe Cooaittee 2 of the 
laternational Badiological Protection 
CoBBissiOB. The followiag items were the 
major accoaplishaents and recoBBeadations of 
the Task Group. A dust deposition model was 
developed which utilizes aad depends upon 
dust sampling data, A dast clearance model 
was proposed in which the dust deposited ia 
each respiratory compartment was dealt with 
gaaatitatively, kiaetically aad by pathways. 
The special problems of radon aad its decay 
products were reviewed, inclading recent 
experimental data revealing the rapid 
clearance characteristics of the radon 
daughters aad a discussion of the suitability 
of the proposed aodels, and the "free ion" 
controversy. Hocmal respiratory values were 
collected on both anatomical and 
physiological bases. (JTE) 

<280> 
Sot given, Hatioaal Eadiol^ical protection 
Board, iarwell, Eaglaad. 1974, October 

On the Toxicity of Plutoaiua. Badiological 
Protection Bulletin Io. 9; 28 p. 

The toxicity of platoniaa as coapaEed to tt 
toxicity of noa-radioactive and other 
radioactive materials is discussed. 
PlatoniUB is teraed highly toxic by 
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<288> COBf. 
eoaparisom aith noa-radioactive material, 
especially for intake by inhalation. Because 
the effects of the alpha radiation tecome 
critical before any bioshealcal effects 
appear, the ehesical toxicity caaaot be 
determined. The mazlaua permissible 
concentration (IPC) for workers is 3 x 
10(E-5) Uf/a3 foe tu 239, 150 ug/«3, for 
inorganic lead, 200 ug/i3 for cadmium, and 2 
ng/m3 for berylliBB. It is hoted, however, 
that by conpatison with other radioactive 
materials Pa is not so toxic, the 
corresponding Bic for iodine 131 is 7 x 
10(E-8) ag/a3 Baking it 400 times more toxic 
than Pa. Plutoaiua is about 16 times aor® 
toxic than tritiam (as the oxide) ia terms of 
chronic inhalation, bat in terms of chronic 
intake by ingestion, tcitiUB is aboat 200 
ti»es Bore toxic. (JTE) 

<281> 
Bot given, Iational Coaaission on ladiologieal 
Pcotection, SabcoBBlttee ©a Permissible Internal 
Bose, Washington, DC. 1953, Harch 20 

Bajimna Peraissible Amounts ©f Hadioisotopes in 
the Human Body and Haxiaua Peraisslble 
Concentrations in Air and later, iational 
Bureau of Standards Handbook I©. 52; 45 p. 

The increased use of radioisotopes by 
indastry, the aedical professicn, aad 
research laboratories, made it essential that 
Binloal precautions were taken t© protect the 
usees and the public. This was the first 
official published report of the Sutaommittee 
on PeCBissible Internal Dose of the iational 
Coaaittee on Badiatioa ProtectiMi. the 
recoBaeadations contained in this handbook 
represented the best available opinions on 
the subject as of that time. The values 
given were derived on the basis of oontiaaoas 
exposures for a lifetime or for the 
eguilibriUB condition in which the rate of 
elimination had become equal to the rate of 
deposition in the body in all cases except 
for la 226, Sa 151, and Pa 239- Therefore, 
their use as Imteria values for a period of 
several years was believed to be justified. 
The values were chosen by the Sabcoaaittee as 
the most acceptable valB€s after considering 
a pEelimiaary report which gave values 
recoBaended by various radiatica protection 
committees as were listed ia this report, aad 
after making comparisons"with values 
calcalated by ase of the data which was 
suBBarized in tabular form. This report 
considered the radioisotopes that were of 
interest at that time. Others Kre to be 
considered in subsegaeat reports as 
information about then was needed and data 
became available. (JTE) 

<282> 
Ohlensctlager, L., aad i. Schieferdecker, 
IeEaf©rschungs2eatruB Karlsruhe, Karlsruhe, 
Secaan Federal Republic. 1973, De^aber 

Beport Aboat a Plutonium 239 Contaminated, 
lacerated and Incised Woand. KPK-2006; 10 p.; 
Strahlentherapie, 146(6), 675-684. 

This report deals with the diagnosis and 
therapy of a technician's «rist woand who was 
accidentally exposed to Ba 239 in the nitrate 
form. A touraiquet was applied 8 minutes 
after the accident. Initial alpha activity 
of the woand was approximately 200 iCi and 
was subsequently lowered to 7 a d by a 
one-time wound excision. Additional 
decontaaination was achieved by excision of 
the wound edges on the fifth day followed by 

wound secretioa. Intravenous chelation 
therapy with 6 ia 3 (Ca DTPA) injections (2 g 
each) starting on the 1st day after the 
incident and coatiaaed on the 5th, 7th, 8th, 
11th aad 83Ea day, led to farther noticeable 
loweEiag of the body burden. B© side effects 
were noted. The problem of early aad final 
body buEdea estiaates which were derived froi 
urine and feces activity analysis is 
dimassed utilizing equations by Langhan, 
Beach and Dolphin. (BAF) 

Tabular data are given of daily activity 
aaalysis ia blood, arine, aad feces for 3 1/2 
lonths. Figures 2 and 3 compare daily Pa 
excretion values with theoretical values 
calculated according to Longhora, Beach and 
Dolphin. 

<283> 
Purrott, l.J., Kational Hadlologieal Protection 
Board, iarwell, Englaad. 1974, October 

Chromosome Aberrations in Lymphocytes After 
PlutoaiUB Intake by Bunaas. IBPB-B-31; Part o£ 
Stather, J.f., et al. The Badiological 
Protection of People Exposed to PlutoaiUBi 
Current Besearch at the Satioaal Badiological 
Protection Board, (p. 116-127), 127 p. 

Cytogenetic data for 14 plutoniam workers are 
presented. In 12 cases the plutoniam was 
accumulated in the body at permitted rates 
during several years. The yield of dicentric 
chromosome aberrations (5.2 per 1000 cells) 
was significaatly higheE than the control 
valae (1,2 per 1000 cells) but this could be 
explained in teEas of the sen's additional 
recorded exposure to external radiation, 
Eesalts are also described for two cleaclj 
defined incidents, both resulting ia the 
lacorporatioa of significant aiouats of 
platoaiuM. little chEososome damage was 
observed in an inhalation case, bat elevated 
levels aad a noa-raadOB aberration 
distribution were found in the case where the 
material entered the body via a wound. This 
is consisteat with exposure of the 
lymphocytes to localized deposits aad 
alpha-e»tter. Some problems concerning in 
vitro alpha dose-response experiments are 
discussed. (Aath) 

<284> 
Saccomanao, 6., Saint Bary^s Hospital, Grand 
Janction, CO- 1975 

Draniam Hiaer Lang Cancer Study, Progress 
Beport, Harch 15, 1974-Harch 15, 1975. 
COO-1826-32; 9 p. 

The study was initiated in 1957 by the O.S. 
Public iealth Service and many facets of the 
project have reached final objectives. The 
three projects supported by Atonic Energy 
Coamissioa are of atmost importaace and 
consist of! (a) Collection of aaterial from 
uraaiua miners known to have cancer of the 
laag into a tamor registry. (b) Regression 
study of sputum eytological findings in 
uranium niaers who showed marked atypical 
squamous cell metaplasia and have gait 
smoking cigarettes, aiaing, or both. (c) 
lanual of Pulmonary Cytology—There is a dire 
aeed for a manual on palmonary cytology. 
Approximately 60,000 sputum saaples were 
examined over the last 17 years in cases that 
showed aoEBal cytology at the inception of a 
study and subsequently developed carcinoma of 
the lung, giving aa accumulation of material 
worthy of study and presentation. (Aath) 
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<285> 
Schlenker, B.A., and B.C. Ol taan, kgonme 
I a t i o n a l Laboratory , Argonae, I t . 1973 

f i s s i o n Track Aatoradiographs. i l l -8060 (Part 
2 ) ; Par t of Annual Beport , Ju ly 1972-Jiine 1973, 
(p. 163-168). 

Autoradiographs of Pu 239 and na ta ra l uranium 
in boa® were produced using t h e f i s s i o n t r a c k 
technique . A r e f r i g e r a t e d i rEad ia t lon 
f a c i l i t y a t the Argoaae CP-5 r eac to r 
permi t t ing i r E a d i a t i o n a t tempeEatuEes well 
below the r e a c t o r ambient was used for 
pcoduction of f i s s i o n t rack autoradiogEaphs. 
Ten SB and 100 am s e c t i o n s of bene la id on 
Lexaa fi lm were i r r a d i a t e d i a a f lux of ca 2 
x 10(E*-12) thermal BeatEons/cm2-sec«»d foE 
1-24 hours . The f i lms ace e tched, a f t e r 
separa t ion from the borne, i n 6.25 H KOH or 
laoH a t 60 degrees C for 15 mlautes t o 1 
hour. Etching time i s decreased with 
increased i r r a d i a t i o n t i a e t o produce a good 
ioage . Beagle dog and hanaa boaes w^re so 
examined. (LB) 

<286> 
Schofield, fi,B,, aad J.C. lyna, British laclear 
Fuels limited, Seascale, CambeEland, England. 
1973, larch 

A Heasure of the Effectiveness of KTPi Chelation 
Therapy ia Cases of Plytonlae labalatioa and 
PlutoaiUB Wounds, Health fhysics, 24, 317-327. 

DIPA (Diethylenetriaminepentaaceticasid) was 
administered If to 6 subjects. Involved in 
accidents which resulted in plutoniam 
exposures. Four instances of plutoaiUB 
inhalatioa are described. In three instances 
the coataainaat was either plutoniui oxide or 
platoniuB/urasiaB oxide; in the fourth 
instance the contamiaant was platonioi 
nitrate im the form of aa aeroscl spray. Oaly 
ia this latter case was the DTFA chelation 
therapy demoasttatea to have been effective. 
Two cases of platoniai contaminated wounds 
are considered. In th® instance whea the 
contaminant was in the form of a metal 
splinter of plutonium the DTPA dielation 
therapy was effective. An estiaated total of 
5190 pCi of platoniaa was eliiinated ia the 
urine daring the fiEst 40 days p>st iacideat, 
and 29S of the a«ount taken into the system 
was removed by the application of chelation 
therapy, assuming that the amount remaining 
is excreted accocding to a Laaghan power 
function eqaatioa. (Auth) 

<287> 
Seaborg, G.T., Kot g iven. 1973 

aedica l Osess Aneticiam 241, Californium 252. 
Part of Hodge, B.C. , e t a l ( E d s . ) , OEaniaa, 
P la ton iaa , Transplu tonic Elements, Chapter 21 . 
Spc lnger - fe r l ag , Vev f o rk , lew York, (p. 
929-940), 995 p. 

The use of r ad io i so topes of t he 
tcansplffltoniam s e r i e s i a the f i e ld of 
• ed ic ine i s severe ly r e s t r i c t e d for a number 
of reasons . Frcm a aed ica l viewpoint 
i n t e r n a l admin i s t r a t i oa of elements of t h i s 
s e r i e s for e i t h e r d i a g n o s t i c or t h e r a p e u t i c 
purposes i s precluded by t h e i r extreme 
t o x i c i t y . Hence, medical use of t he 
t r an sp lu toa iua elements i s l i a i t e d to 
eacapsala ted sources for r ad io t t e r apy o r 
s e l ec t ed medical a p p l i c a t i o n s . For Am 241, 
techniques are descEibed for f luorescent 
scanning of the t h y r o i d , whole tody 
t raasoiss iOB scanning aid soi€ densi ty 
•easucements es f loy ing photon team 

abso rp t ion . For Cf 252, the r a d i o l o g i c a l 
p r o p e r t i e s a re summatized and i t s use i a 
canceE therapy i s d iscussed . The meutroES 
froB Cf 252 have r e l a t i v e l y poor pene t ra t ion 
i n t i s s a e , hence the use of t h i s i so tope may 
be r e s t r i c t e d t o i n t c a c a v i t a r y aad 
i n t e r s t i t i a l a p p l i c a t i o n s . The considerable 
f l e x i b i l i t y i n sourc® design allows t reataemt 
of any s i t e s t h a t could be t r ea t ed with Ra or 
s i m i l a r s o a r c e s . over the range of dose 
r a t e s t e s t e d and depesding on the system used 
the HBE of Cf 252 aeu t roas va r i e s from about 
2 . 5 t o 10. Im i n i t i a l human s t u d i e s , a dose 
r a t e of about 15 t o 20 rads per hour wi l l 
probably be ased. l e s u l t s of p r e l i a i a a r y 
s t u d i e s of cf 252 caacec radiotherapy are 
r epo r t ed . (FHH) 

<288> 
Safder , W-S., Oak l idge i a t i o n a l l a b o r a t o r y . 
Health Physics Division, Oak Bidge, T i . 1961 

The Estimation of a Body Burden of Plutoaiua fo r 
OEinalysis Data- »il-®637; Par t of Proceedings 
of t h e 7th l a a u a l Syiposiim on Bioassay and 
Analy t ica l Chemistry held i a Argoaae, I l l i n o i s , 
October 12-13, 1961, (p. 13-21). 

The focmalae and methods developed by langhaa 
f o r p r ed i c t i ng the body burden of Pu of an 
i n d i v i d u a l on the bas i s of the ur inary 
exc re t ion data are mentioned, as well a s the 
computer code for t h e I B ! 704 developed by 
Lawrence. The paper develops aa a l t e r n a t i v e 
method of t r e a t i n g the data and g ives a 
p re l iB ina ry discussion of the accaracy of t he 
two methods. The mathematical problem 
c o a s i s t s i a expressing the unkoowa funct ions 
q (body harden) aad I ( in take t o blood) i a 
terms of t he kaswn oc p a r t i a l l y known 
func t ion 0 (urinary e x c r e t i o n ) . The 
• a thema t i ca l so la t ion fo g aad I can be 
obta ined by the use of the Laplace t r a n s f o r a . 
Codes for t he IBB 7090 have been prepared 
us ing l i n e a r i n t e r p o l a t i o n t o es t ima te o for 
va lues between successive sample d a t e s . 
Tables containing es t ima tes of body burden 
for 26 imdividuals by Langhan by the POQFOA 
code and by POQDAP aad fOOOAE a re given and 
they show broad agreement of the e s t i a a t e s . 
Aspects of the problea which c a l l for f o r the t 
exp lo ra t i on a re i d e n t i f i e d - (PiH) 

<289> 
Stanaard , J-M., Oniversity of l o c h e s t e r . School 
of Hedicine and Dent i s t ry , l o c h e s t e r , I I . 1973 

Toxicology of Badioauclides. Annual EevieH of 
Pharmacology, 13, 325-357; 08-3490-182; 33 p-

Badioascl ide t o x i c i t y i s reviewed. The 
review i s d i rec ted pr imari ly to the 
pha roaco log i s t - t ox i co log l s t r a t h e r thaa t o 
t h e s p e c i a l i s t i a r a d i a t i o n b io logy. 
Emphasis i s placed on ca rc inogenes i s , 
dose-respoase r e l a t i o n s and dosimetry, and 
e a v i r o a a e n t a l aspec ts of the general problem 
inc lua ing re fe reaces t o t he nuclear power 
con t rove r sy . Becent work i s e iphas ized , but 
o lde r epidemiological s t u d i e s of 
ca rc inogenes i s are a l s o inc loded. Special 
problems sach as t r i t i u m and transBOtat ioa 
a r e d i scussed . (ST) 

<290> 
S t r a d l i a g , G.H., I a t i o n a l Badiological 
P ro t ee t i oa Board, Harwell, Bigland. 1974, 
October 

i Bapid ie thod for the Detera inat ioo of 
Plutonium ia Orine by O l t r a f i l t c a t i o n . 
i8PB-H31; Part of S ta the r , J . I . , e t a l . The 
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<290> COM. 
Radiological Protection of People Exposed to 
Platoniumi Current Besearch at the iational 
Badiological Proteetioa Board, (p. 65-73), 127 p. 

A rapid and inexpensive method for the 
deteraiaatioa of platoaiam in arise has been 
developed. The principle depends upon 
separating macroBolecular plutsniuB species 
by ultrafiltEatica aad directly assaying the 
material retained oa the Beabtaae by 
scintillation ccantiag. The liait of 
detection of the aethod is equivalent to 0.11 
dpa ia a 24 hoar urine sample and the 
analysis time excluding counting is about 2 
hoars. Because the refereace level for 
plutoniam, 0,44 dp« per 24 hour excretion, is 
exceeded only occasionally the method can be 
used as aa effective screening procedure. 
Since aaericiuB, carium, amd uEaniuB are 
similar to plutoniam ia their ultEafiltratioa 
properties, a simple additional sta^ to 
characterise the alpha radiation is necessary 
if the plutoniam reference level is exceeded. 
The method is inappropriate (except for 
uraaiua) when DTPA therapy has recently been 
iBplementea. (Auth) 

<291> 
faaderbeek, J.W., Hanford Atomic Products 
Operation, Richland, »A. 1960, July 25 

PlutoaiUB in Puactare loasds. HII-66172; 16 p. 

Insufficient iaforsation was foand ia the 
literature to develop a rational plotoaiuB 
"woand area" critical organ concept. let the 
aeed for definitive radiation protection 
guidance in the treatmemt of this type of 
deposition persists. Lacking are the human 
physical, physiological and chenical 
parameters involved in cutaneoas, 
subcutaneous and intraiascular injections of 
platoniUB, both at the woand site aad the 
ultimate deposition aEea(s). Specifically, 
there is need for definition of: The BBE for 
localized Inplaats of radioaaclides ia aascle 
tissue; the rate of traasfer frcii a wound 
area to a critical ©rgan; the uptake in the 
critical organ Iro^ a lew ordeE available 
source; aad a Biaiaum significant volume of 
tissae. planned human experiaentation is not 
reccBieaded obseEvationIreconBeaded that 
human studies be plaaaed sach that when there 
is a aaximua injury the practicable data be 
secured.. Specifically it is recomBended 
that the observatloabeeause of the high 
carciaogenic potential of platoaium in soft 
tissue. However, it is recommended 9that the 
observation conceraiag the appareat 
prevalence of a "focelga body" defease 
reaction be explored. The following values 
are provisionally offered for guidance in the 
treatment of plutoaiam puncture wonadss 1) 
Opper limit, 0.057 uCi or greater should be 
physically reaovcd when possible and 2) lower 
limit, 0.0008 aCi or less should not be of 
concern if physical removal would cause 
disfigareBeat or loss of function. (Auth) 

<292> 
Hilson, l.i., lanford Atonic Products operation, 
Biehland, n . 1956, Jane 30 

Distribution of Plutoniun Observed in ieaaa 
Blood. HW-44341; 6 p, ("Official Ose Only" 
cancelled Deceober 8, 1975) 

The aistributioB of Pa in the blood systea of 
nine individuals was studied. The 
predominant oodes of iatake were by 
Inhalation, absorption and iajectioa. The 
results obtained indicate defintely that the 

blood coateat is much higher than woald be 
pEedicted by applicatios of the Laaghaa 
procedure to the uriae maples obtained 
during the first few months after intake and 
they also indicate the possibility of 
material being slowly released to the blood 
from a source at the site of entEf. It is 
Eecommended that the uriae sampling program 
should be i^pleaented with blood sampling for 
significant Pu deposition cases to help 
establish the total body bardea. A brief 
background summary of each subjects 
deposition history is given in the appendix. 
(FiB) 

<293> 
Brightwell, J., iational Badiological Protection 
Board, Harwell, England. 197%, October 

The Efficiency of Bronchopalmonaty Lavage as a 
Therapeutic Procedure for Be moving Issoluble 
Sadioactive Particles from the Lang. I1PB-I31s 
Part of Stather, J.i,, et al. The Badiological 
Protection of People Exposed to Plutonium; 
Current Besearch at the iational Badiological 
Protectin Board, (p- 74-88) , 127 p. 

Papers assessing the potential of 
broashopulBonary lavage for renoving inhaled 
radioactive particles aEe Eeviewed. The 
technique has been used in man for the 
treatment of various chronic obstructive luag 
diseases such as alveolar proteinosis, 
bronchial asthma and chronic bronchitis. 
Lavage has been used ia experiaemtal animals 
and im ©ae human case to paEtially clear the 
lang of inhaled radioactive particles. 
Factors inflaencing the efficiency of lavage 
ia removing insolable particles inclade the 
number and timing of individual l u g washes 
and of lavage sessions, the effect of lang 
radiation dose aad the use of BTPA ia the 
lavage Bediam. The overall experience with 
branchopalaonary lavage in rats, dogs, 
baboons and aan has tended to show that, when 
conducted aadeE contEolled conditions it is a 
relatively safe pEOceduEe and is, at present, 
probably the most promising potential therapy 
for accidental inhalation ©f insoluble 
radioactive aerosols. (Aath) (JTE) 

Tables 2, 4, and 5 show the efficiency of 
bronchopaloonaEf lavage in removiag iahaled 
particles from cat, dog aad primate lungs 
respectively. 

<294> 
Poreaan, H., Oniversity of Hiaaesota, College of 
iedical Sciences, Hinaeapolis, Hi. 1963 

Sedlcal Baaagement of Eadioactively Contaainated 
Bounds. STI/POB/65; Part of Proceedings of a 
Syaposium on the Diagnosis amd Treatment of 
Badioactive Poisoniag held ia fienna, Austria, 
October 15-18, 1962, (p- 387-«17| 450 p. 

Information and data obtained from the 
experiaces of the author and others 
concerning radioactive contamination of 
wounds were presented. Five instances of 
accidental human contaaination were described 
in detail. A man who received beta doses to 
his hands estimated at 30 00 to 16000 rep on 
the oater surface of the skin and 30 to 100 
rep at 6 am depth showed four distinct phases 
ia the development of lesionss (1) erytheaa 
and edena with klanchiag of the areas 
receiving the greatest exposure which peaked 
at 48 hr; (2) absence of syBpto«s for 5 days; 
(3) development of secondary erythema, 
extravasation of blood into the involved 
area, vessicles coalesced into bullae at 2 
weeks aad persisted with some severe pain for 
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<294> COM. 
32 days; (4) termed t h e chronic phase, 
severe ly damaged a r e a s never recovered but 
reaa iaed as u l ce r s with g ranu la t ions in the 
cen te r which bled e a s i l y with t rauaa . 
Besearch was c i t e d which showed t h a t some 
i so topes (Sr , Pu, I 1 3 1 , HTO) do pass a c r o s s 
t he skiH i n t o t he blood, however, the so lub le 
f o t a s of Pu appeared t o be very poorly 
absorbed. Hazards from alpha a c t i v i t y were 
sa id t o change aarkedly by love iea t of 50 us 
i n t o the deeper l a y e r s of the akia . I 
worker, four years a f t e r having a r ad ioac t ive 
s l i v e r removed from h i s hand, developed a 
nodale with precancerous c h a E a c t e r i s t i c s a t 
the s i t e . Skin and uader ly iag t i s s«^ were 
exc i sed , t e s t e d aad e s t i a a t e d t o conta in 55 
ac of Pu 239- Excision of r a d i o a c t i v i t y was 
teemed the most p r a c t i c a l method for 
disposing of contaminat ion. The 
e f f ec t i venes s of c h e l a t i n g agents was said t o 
be l imi ted by the r e l a t i v e abundance of 
calciuB in the fcodf, however, che la t ing 
agen t s of t h e polyamino-polycat toxyl ie type 
appeared t o be e f f e c t i v e in cases involving 
a c t i n i d e me ta l s , y t t r i u i and the r a r e eaEths . 
Of these Ca EWA and Ca BTPA had proved most 
ffiseful. Three such cases were descEibed i a 
which the body bUEdeas were reduced 
s u b s t a n t i a l l y by t he use of these agents . 
(JTE) 

<295> 
Lafuma, J . , Coamissariat a I ' S a e r g i e Atomigae, 
Departaeot de P ro t ec t i on , Section de Pathologie 
e t de Topic©logie Experimental®, 
Foatenay-aux-Hoses, FEance. 1974 

Inhaled Badioe leaents . Badioprotect ioo, 9 (1) , 
15-25. (French) 

The r e s u l t s descEibed f a l l within the 
framework of long-term research aiming a t 
s tudying the pa tho log ica l e f fec t s of inhaled 
rad ioe lemea ts , namely p l u t o n i u i 239 ox ide , 
am®rlcium 241 n i t r a t e aad curium 244 n i t r a t e . 
A ID/SO valae was a e t e n i n e d for each 
radioelemeat aad for each phys lca l -chea ica l 
form. This tD/50 r i s e s from the cuEiua 244 
n i t r a t e t o the plutoniam 239 ©side. The 
d i f fe rences observed a re l inked t o the number 
of c e l l s a f f ec t ed , which depends on the 
degree of he te rogene i ty of r a d i o e l e ^ n t 
d i s t r i b u t i o n . Baay cancers were obtained 
during t h e exper iments . Ihese cancers had 
h i s t o l o g i c a l types i d e n t i c a l t o c e r t a i n human 
cance r s . I r r e s p e c t i v e of the dose, the f i r s t 
a a i a a l s t o d ie shosed metaplas ia , those 
l i v i n g on then had aoa-malignant t u w i r s , and 
i t was in those l i v i n g the longest t ha t 
caoceES were foumd. This sys temat ic 
succession of c e l l u l a r da«age fiKeshadows the 
p o s s i b i l i t y cf i n t e r p r e t i n g t he vaEioas 
d i f f e ren t aechanisms ea t e r ing in to cancer 
induc t ion- ( F t - t r ) 

<296> 
Hays, C I . , aad I.D- U o y d , Univers i ty of Utah, 
College of Hedicine, Eadiobiology Divis loa , S a l t 
lake C i t y , ST. 1972 

Esne sarcoma Incidence v s . Alpha P a r t i c l e Dose. 
Part of s t o v e r , B.J , and J e e , W,S.S. ( M s . ) , 
Badioblology of Plytoaiam. J . f . p r e s s . S a l t 
lake Ci ty , Otah, (p. 409-430), 552 p . 

The iacidemce of bone saEComas was analysed 
i a 12 s t u d i e s involving graded doses of 
a lpha -emi t t e r s in haaans , dogs, a i ce and 
r a t s . A l i n e a r dose-respoase r e l a t i o n s h i p 
anchored t o con t ro l incidence a t zero dose, 
was f i t through each s e t of da ta over th® 
wide dosage range extending up t o , or near . 

t h e regioa of peak incidence. Then i n the 
low dose reg ioas t he observed cases of bone 
sarcoma were coapared t o those from "iside 
dose" l i n e a r p t e d i c t i o a s . At low doses the 
observed cases weEe s i g a l f i c a n t l y fewer (P i s 
l e s s than 0.1) than predic ted for Ba 226 p l a s 
Ba 228 in hunaas; for the summed s t u d i e s of 
Fa 226, Sa 228, and Th 228 in dogs; and for 
Pa 239 in mice. However, the low dose 
r e s a l t s agree be t t e r with the i nd i ca t ed 
l ineaE pEedict ioas than with the expected 
n a t a r a l iacidemce foE Sa 226 aad l a 224 in 
• i c e , and for Pu 239 i n r a t s . The imdactios 
of b©ae saccomas by a lpha -emi t t e r s appears t o 
i n c r e a s e l i n e a r l y with dose i n some c a s e s , 
ba t t o follow threshold or sigmoid 
r e l a t i o n s h i p s im o t h e r s . This i s i n sharp 
c o n t r a s t t o the induction of bone saEcoaas by 
b e t a - e m i t t e r s where the obsesved 
dose-Eesponse over a wide dosage range was 
aon-l ineaE in every known case . (Auth) 

Table 6 gives Pu 239 induced bone sarcomas in 
beag l e s , Apri l 1970- Table 8 g ives Pa 239 
induced boae sarcomas in mice, 1962. Table 10 
g ives Pu 239 induced bone sarconas in r a t s , 1970. 

<297> 
Horgaa, K-Z., Georgia I n s t i t u t e of Technology, 
school of i a c l e a r Engineering, At lan ta , GA. 
1975, August 

Suggested iedac t ion of Permissible Exposure t o 
Plutoniam aad o ther Transaraa iu i Elements. 
American I n d u s t r i a l Hygiene Association Journa l , 
36(8) , 567-575. 

The h i s t o r i c a l developaeat of the value of 
•axiium permiss ib le body burden of Pa 239 i s 
presented and present cons ide ra t ions for the 
r ev i s ion of t h i s s taadard a re given. Sone 
evidence i s pEesented t h a t the l i n e a r 
hypothes is may not be s u f f i c i e n t l y 
conserva t ive a t Io® dose r a t e s and e s p e c i a l l y 
f o r the a c t i a i d e elements. Ont i l c e r t a i n 
ques t ions are answered aboat the p a r t i c l e 
problem, i t w i l l not be poss ib le t o s e t a 
s a t i s f a c t o r y naxiaaa p e r a i s s i b l e body burden 
for Pa 239 based on lang as the c r i t i c a l 
o rgan , but in the • e a a t i a e soae s t u d i e s 
suggest t h a t t he present aaxiauB pernissibl® 
body burden based oa boae should be reduced 
a t l e a s t by a factOE of 200. (Aath) 

<298> 
Sot g iven , Onited i a t i o a s S c i e n t i f i c Conmittee, 
lew fo rk , HI. 1972 

Ioniz ing l a d i a t i o n s Levels and Effec ts . A 
BepoEt of the Onited Sations S c i e a t i f i c 
Committee on the Effects of Atonic Eadiatlon to 
the General Assembly with Annexes foluae 2: 
Ef fec t s . Daited i a t i o a s , lew fork , lew lo rk ; 
447 p . 

Genetic e f f e c t s , e f f e c t s on ioBuae response, 
e x p e r i i e a t a l indact ioa of neoplasms by 
r a d i a t i c a aad r ad ia t ion ca rc inogenes i s are 
the t op i c s presented i n t h i s r e p o r t . Geaetic 
e f f e c t s inc lude in fo raa t ioa on Baimals, f i s h , 
i n s e c t s , e f f e c t s a t the e e l l a l a r and 
molecular l e v e l s and r i s k e s t i m a t e s . The 
s e c t i o n oa i m n a e responses i s grouped i n t o 
t h e e f f e c t s of r ad i a t i on oo s u s c e p t i b i l i t y t o 
i n f e c t i o n , antibody formation aad c e l l u l a r 
iamaae r e a c t i o n s , r a d i a t i o n and i a i a a o l o g i c a l 
t o l e r a n c e , induced carcinogenesis aad e f f e c t s 
of v a r i a t i o n ©f condition of i r r a d i a t i o a on 
imBunological responses . The sec t ion oa 
experimental induction of neoplasms by 
r a d i a t i o n dea l s with t h e ro l e of animal 
experiments i n predic t ing Eadiat lon 
ca rc inogenes i s i a Ban, the ii iportance of 
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<298> c o m . 
Eadiatlon carciaogeaesis for life-shocteniag 
effects of Eadiatlon, statistical aaalysis of 
specific disease incidence in sicvival 
experiments, special problems of internal 
emitters, tissaes at risk, dose-eff^jt 
relations, BBE, effects om dose rate, 
dependence ©f sensitivity on age and 
differences in sensitivity between strains 
and between species. Eadiation 
carcinogeaesis aspects in man include 
leakemia, breast cancer, lung cancer, boae 
tumors, aalignancies la children and 
malignancies in pre-natally exposed children. 
(RAF) 

<299> 
Hot given, Onited Hations Scientific Committee, 
Bew fork, MI. 1972 

loaigiag Badiatioa: Levels and Effects. A 
Beport of the Oaited iatioas Scientific 
Conmittee on the Effects of Atomic Badiatioa to 
the General Assembly with Annexes, folaae Is 
levels. Onited iatioas. Hew fork. Sew lork; 197 
P-

This sixth substantive report reviews the 
levels of radiation received ftoa all sources 
to which man is exposed aad, along the 
effects of ionizing radiation, it considers 
the genetic effects, the effects on immune 
response and the iaduction of Balignancies ia 
aaiaals and aaa. The acute coisegueaces ©f 
massive amounts of radlatloa that aay be 
received accidentally or during nuclear 
warfare are not reviewed here. Fully 
docamented technical annexes on radiation 
levels which are the basis for the 
Committee's conclusions are given in this 
volume, folume 2 contains anmexes on 
radiation effects. Also given are lists of 
coatributing experts and reports received by 
the committee. The subject matter of this 
volume is eavironraeatal radiation, doses from 
medical irradiation, doses frcm occapational 
exposace and aiscellaaeous soarces of 
ioaiziag radiation. Data oa plutoniam 
include levels ia the enviroameat and dose 
estiaates. Pu as a component of global 
fallout is found in surface air. Because of 
its toxicity whea inhaled careful monitoring 
of surface air is advised. The total amount 
of Pu 239 produced in naclear tests caa be 
iffifeEEed froi the Sr 90 coEEespoading value, 
since the Pu 239/Sr 90 activity ratio is 
about 0.02 both in stratospheric and surface 
air. If the local fallout is not t^en into 
account, the prodiKstion of Sr 90 by naclear 
tests amounted to 15.5 megacuries in January 
1971 and the corresponding valae for Pu 239 
was 0.3 aegacurie. Appreciable amouats of Pa 
239 were released locally to the environment 
when airplanes carrying nuclear bombs crashed 
ia the vicinity of Paloiares, Spain ia 1966, 
and Tleule, Greenlaad ia 1968. Additional 
amounts of Pu 238 were injected into the 
stratosphere as a result of the barning on 
re-entry of a satellite, Aa ICBP mtael on 
lung dynamics shows that the slow removal 
Eocesses from the pulBonary region of Pu by 
"rect translocation to the blood oc by 

ciliacy-aacoGs transport to the 
gastrointestiaal tract take place with a 
half-tiae of 360 days. Of this, 10X is 
intEodaced into the systemic blood and 90X is 

<300> 
Hot given, Interaatioaal Atomic 
fieaaa, Austria. 1963 

ergy Agency, 

proc 
dire 

presumed to be permaaently Eetained in the 
lymph modes. The few BsasuEeieots of Pu 239 
in laa confirm the accuaalatioa in 
respiratory lymph nodes, luag, livet and bone 
but seem to sho« that the coaseatrations la 
lymph modes are probably overestinated 
whereas those ia liver are umderestiBated. 
(BAF) 

Diagnosis and Treatment of Badioactive 
Poisoning. SII/PIIB/65; Proceediags of a 
Symposium oa the Diagnosis and Treatment of 
Badioactive Poisoniag held ia fienna, Austria, 
October 15-18, 1962; 450 p. 

The purpose of this book is to review the 
present state of knowledge on the diagnosis, 
evaluation amd treatment of persons who have 
accidentally incorporated radioactive 
•ateEials, It includes papers by three 
groups of persons: those experienced is 
various methods of diagnosis and treataent of 
patients who have beea exposed 
(occupationally or accidentally) to 
radioactive materials; those engaged ia the 
clinical adaiaistratioB of radionuclides aad 
the study of their behavior ia man; and those 
working on related problems with experiieatal 
animals. The papers aEe separated iato six 
sections; (1) early evaluatioa, (2) radium 
(3) strontiam, (4| other fission products aad 
nuclides, (5) platoniuB and other transaranic 
eleneats, and (6) treatment, A section at 
the end is devoted to saaaing ap and 
discussion. Six articles have been selected 
for inpat. (JTE) 

<301> 
Popplewell, D.S., Bational Badiological 
Protection Board, Harwell, England- 1974, 
October 

Chemistry of Plutoniam Incorporated la Ramans. 
BBPB-1314 Part of Stathec, J.I., et al. The 
Radiological Protection of People Exposed to 
PlatoniuBS Current Besearch at the Bational 
Badiological Protection Board, (p. 49-64), 127 p. 

It has been demonstrated that ttaasfecrin, 
the icon-transpoEtiag pEotein of aaaaalian 
blood, also binds and transports Pu. The 
addition of ferric shloride solution 
comtaiaiag Fe 59 to secnm caused the 
ianediate precipitation of ferric hydroxide. 
A trace amouat of sodium citrate was then 
added to act as aa iron masking agent. It 
was observed that the iron was bound to the 
protein fEactioa as befoce, but the Pa was 
found almost wholly in the low •olecalar 
weight fEactioa, Investigatioas with Am aad 
Cm, failed to show bimdisg of these two 
radioeleaeats to traasfeEEin. A hu»an 
contaninated with Pu was fed an iron rich 
diet and the urinary pa concentrations were 
aeasured. Negative results were obtained, 
however, several iatcaveaous injections of 
DTPA had beea administered earlier aad 
probably had ceaoved muA of the Pa. The 
transfer of Pa to the organelles of the liver 
cells probably makes th® Pa less accessible 
for chelation with DTPA because the DTPA 
cannot cross the cell meBbrane. Chang human 
liver or Hela cells were placed in suspension 
in a culture Bedlam containing Pu. Plutoniam 
accumulated by Chaag cells was not renoved by 
DTPA, whereas Sa taken up by Hela cells was 
reduced by DTPi treatment. This difference 
between types of cells did sot occur whea 
citric acid was used as the chalatiag agent. 
Filtration and chroaatogcaphy tests indicate 
that the low molecular weight binding agent 
for Pa ia uriae is citrate. Increasing the 
plasma coacentratioa of citrate ia Pu-bearing 
rats by continuous infusion of citrate 
solution appeared to enhance excretion of Pu, 
(JTE) 
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<302> 
Schlenker, B.A., and B.G. Oltman, AgEoane 
na t iona l l a b o r a t o r y . Center for Buaan 
Badioblology, Argonne, I L . 1974 

The Hicroscopic D i s t r i bu t ion aad I n i t i a l 
Deposition of P la tcn iaa 239 i a Huaaa Bone. 
AML-75-3 (Part 2 ) ; Par t of Radiological aad 
Environmental Besearch Division Annual Beport , 
July 1973 through Jaae 1974, (p. 82-89), 231 p . 

The i n i t i a l concen t ra t ions of Pu 239 oa 
endos tea l su r faces of ccapact aad cance l lous 
boae from a person who had received a Pu 239 
i n j e c t i o n were determined by q u a n t i t a t i v e 
autoradiography. The coacen t r a t i oa s were 
higheE in cance l lous boie than in compact 
bone, and coEcent ra t ioas in t h e a x i a l 
ske le ton were g r e a t e r than i a the 
appendicular s k e l e t o a . The valiKs ranged 
froB 0.4 to 4.6 pCi/CB2, aad the average over 
the e n t i r e endos tea l surface of t he ske le ton 
was 3.0 pCi/cm2. The bone suEface to bone 
volume Eat io was measured in a ce rv i ca l 
ve r tebra amd ia a lumbar ver tebra aad was 
found to be 114 c«2/ca3 in the former aad 101 
CB2/CB3 i a t i e l a t t e r , c lose to t h e valae of 
110 C B 2 / C « 3 found for a normal adu l t Bale by 
l loyd and lodges . The t o t a l skeleton bone 
aass was es t imated t o be 2100 g and i s 
cons iderably sabnoraa l , probably because t h e 
subjec t suffered from Cashing"s syadroae. 
The i n i t i a l aptake of Pa 239 in t he 
Barrow-free ske l e toa was est imated to be 26S 
of the in jec ted amouat. The data were ased, 
i a conjunction with a model by I a r s h a l l and 
l l oyd , t o p r e d i c t t h a t the Pa 239/Sa 226 SBE 
in oan w i l l be four t i a e s the Pa 239/la 226 
BBE observed in the Otah beagles . (Aath) 

<303> 
Byers D.S-, W.J. S i l v e r , D.S. Coles, K.C. 
Laoson, D.I . i c i a t y r e , aad B. lendoza, Lawrence 
livermoEe Laboratory, LiveEBore, CA. 1975, 
September; 1976 

Evaluation of t i e Ose of Sludge Ccntaiaing 
PlutoaiUB as a So i l Condit ioner for Food Crops. 
COlF-751105: IABA-SM-199/42; 0CSL-77318;Part of 
Proceedings of the Syaposiam ©a Iramsaraaiam 
i a c l i d e s in the Environment held i a San 
Francisco, C a l i f o r n i a , HoveabeE 17-21, 1975, (p 
311-327), 724 p. 

After the a c c i d e n t a l r e l e a s e of 32 BCi of Pa 
239 from Lawrence LiverioEe Laboratory i n t o 
the s a n i t a r y sewer s y s t e a , an i nves t i ga t i on 
was ca r r ied oat to determine the poss ib le 
adverse hea l th e f f e c t s associated with the 
use of s ludge from t h e system as a s o i l 
cond i t ioner aroaad pab l i c p l aces , hones and 
gardens. Two poss ib ly s i gn i f i c an t uptake 
pathways s tud i ed were: (1) resuspensioa and 
i n h a l a t i o n of the Pu 239, and (2) uptake of 
the Pu 239 by p lan t s and sabseguent i n g e s t i o n 
by people- The sludge was spread over a 10 • 
X 17 • expe r i aen t a l p l o t t o a depth of 7.5 t o 
10 CB. Samples taken from the sludge had an 
average Pu 239 content of 2.8 I 10(E-6) micro 
Ci /g dEy weight . After a 4 week drying 
period both the expeEimental aad a con t ro l 
p l o t were r o t o t i l l e d . aineteen v a r i e t i e s of 
vegetables se l ec ted because they weEe 
r e p r e s e n t a t i v e of the types growi i a home 
gardens around l ivermore were planted. 
Condit ions were chosen to maxiiize exposuEe 
to Pa 239 through Eesaspeasion and plant 
con ten t . The es t imated 50 year doses t o 
t h e i r l ongs , bones, aod l i v e r through 
i n h a l a t i o n were 6x10|E-4) , 1-2 x 10(E-3) rem, 
and 0.55 X 10(E-4) Eem, r e s p e c t i v e l y . 
Estimated 50 year doses f c s i inges t ion of 
sludge-grown vegetables were 2.2 x 10 (E-5) 
rem t o t he boaes and 1.5 x 10 (E-5) rem to t he 

l i v e t . Dissolut ion r a t e s for Pa 239 i a s e s e r 
s ludge were a l s o c a l c u l a t e d . The maxiaaa 50 
year lang bone and l i v e r doses were 
determined t o be 4 .0 x 10(E-3)X of t he annual 
HPD. (JTE) 

<304> 
Pe te rson , K. B . , Lawrence LiveEmore LaboratoEy, 
Livermoce, CA. 1975, Bay 

Global Dose t o «an from Proposed I a t i o n a l 
I a c l e a r Test Beadiness Program (i lTlP) High 
Al t i t ade l uc l ea r Tes t s . 0C1D-1679©| 17 p . 

The second r epo r t which w i l l be used to form 
t h e bas i s of aa environmental assessment 
s tatement from the i a t i o n a l Naclear Test 
Beadiness Program (iHTBP) i s p resen ted . Such 
a statement w i l l be requi red i a t h e event 
t h a t atmospheric t e s t i a g should again beooee 
necessary . Pr ior high a l t i t a d e t e s t s aad a 
g loba l deposit ioB model a r e discussed 
b r i e f l y . From 400 kt of f i s s i o n products 
i n j ec t ed in winter within the Pac i f i c Test 
Area a t a l t i t u d e s i n excess ©f 50 km, the 
l a r g e s t 30 year average dose t o man i s about 
10 Bil l i rem aad occurs a t 30-SO'degrees I 
l a t i t u d e . The main c o a t r i b a t o r i s ex t e rna l 
gaaaa r a d i a t i o n from gross f i s s i o n products . 
Ind iv idua l doses from Sr 90 via the 
forage-cow-milk pathway and Cs 137 via the 
p a s t a r e - a e a t pathway are aboat 1/5 the gross 
f i s s i o n product doses- The g loba l 30 year 
popa la t i sa dose i s 3 x 10 (E*7) person-rem, 
which compares ^ i th a 30 year n a t u r a l 
background popalat ioa dose of 1 x lOfE-i'lO) 
persoB-rea. Over 98X of t he global 
persoa-rem froa the proposed high a l t i t a d e 
t e s t s i s Eeceived i a t he Morthern Hemisphere, 
nh i l e aboat 75» of the t o t a l population dose 
occfflcs within t he 30-50 degrees H l a t i t u d e 
b e l t . Samaer detonat ion would decrease t he 
g loba l dose by aboat a fac to r of t h r e e , (JTE) 

Table 3 pEeseats 30 fear i nd iv idua l populat ion 
doses for the proposed high a l t i t a d e t e s t s , 
arranged by 20 degree l a t i t u d e bands and 
pathways. 

<305> 
Knox, J . B . , and C.B. iolemkamp, Lawrence 
Livermore Laboratory, LiveEiore, CA. 1974, 
October 

I n v e s t i g a t i o n s of the Dose t o l an from the »e t 
Deposition of Kaclear Aerosols . DCBI,-76109| 52 
p. 

The s t a t u s of developaeat of some sabaodels 
t h a t have beea applied in a c t a a l assessments 
t o es t imate th® dose-to-man from the wet 
depos i t ion of nuclear a e r o s o l s i s samaarlzed, 
aad the uaceEta in t i e s of the dose-to-maa 
assessments a re discussed. The ra inou t 
e f f e c t s associa ted with t h e detonat ion of 
f r ee a i r b u r s t aac lear devices appear t o be 
capable of c r ea t ing s igmi f icaa t r a d i a t i o n 
hazards in a reas f a r renovea, a few hours 
t r a v e l time for 1 k t , from the c l o s e i a area-
There i s a spectEUB of opinion regarding the 
importance of r a inoa t e f f e c t s . The paEtxcle 
s i 2 e d i s t r i b u t i o n ©f t he naclear ae roso l 
generated from a f ree a iEburs t of low y i e ld 
ana i t s s p e c i f i c a c t i v i t y d i s t c i b a t i s n as a 
funct ion of p a r t i c l e s i z e e o n s t i t a t e s perhaps 
a most important d i f ference of opinion. I f 
t h e aerosol c rea ted i s such t h a t t h e 
paE t i c l e s a re much l e s s than a t en th of a 
micron ia s i z e , and i f the s p e c i f i c a c t i v i t y 
d i s t r i b u t i o n were such t h a t t he bulk of t h e 
r a d i o a c t i v i t y were oa the smaller p a r t i c l e s 
(as so ie would assume) the ca iaout hazard i s 
s i g n i f i c a n t l y reduced. The s p e c i f i c a t i o n of 
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<305> COST. 
the relevant scavenging aechaaism is a 
subject of debate; ia the assessments made, 
in-cloffid scavenging was selected as the most 
probable •eohanisa foE low yield nuclear 
devices or aerosols created by a comparable 
energy release. If, however, there is very 
little eaergy in the release aad the aerosols 
are create close t© the ground washout might 
well be the priaary removal BeciaBism. la 
general, there is aa order of •agnitade 
difference in the removal rates depending oa 
whether raiaout or washout is selected, (Fil) 

<306> 
Batthess, 0., Oniversitat Kiel, 
Seologisch-Palaontologisches lastitut and 
BuseuB, Kiel, Geraaa Federal Republic, 1974 

Heavy Hetals as Trace Constituents in Mataral 
aad Polluted Grouadwaters. Geologie en 
aijabouu, 53(4), 149-155. 

The oatural and Baa-aaae coacentEatioas of 
heavy metals aee discossed concerning their 
abuadaace, geochemical mobility and their 
physiological effects O E man. The many gaps 
of geochemical information coscerning 
abandaace and behavior of heavy elements in 
the ground should be filled especially foE 
those elements which are important to haman 
health. Hentioa is made of the damage to the 
liver and kidnefs by chromiaa, copper danages 
to the liver, nickel damages tc the nervous 
system and the Hinimata disease, that is is, 
damage to the nervous system caused by 
mercury. The aaxinum permissible 
concentrations (UPC) are givea for several 
radioaaclides including Pu 239, Pu 238, 0 235 
aad 0 238. The BPC of i 238, (4-10 pCi/1), 
which is equivalent to aboat 120 ppi 0, is 
not exceeded in natural water, bat the danger 
from its chemical toxicity which causes liver 
damage is greater than the danger from 
radiation. (lath) (FBI) 

Table 5 shows laximam permissible conceotrations 
of radioactive heavy petals in drinking water, 
Includea are Pu 238, Pu 239, Pu 240, Pu 242, 0 
235 aad 0 238. 

<307> 
Tasplin, A,E., and T.B. Cochran, Matural 
BesouEces Defease Council, Washington, DC. 
1974, February 14 

Badiatioa Standards for Hot Particles. A Seport 
on the laadequacy of Existing Badiatioa 
PEOtection Standards Belated to Internal 
Exposure of Ban to Insoluble Particles of 
PlutoaiUB and other Alpha-Emitting Hot 
larticles} 52 p. 

The report is written in support of a 
petition by the Iational Besources Defense 
Coancil to the O.S. EnviEoameatal Protection 
Agency and the O.S, Atonic Energy c<MBission 
requesting (1) a reduction sf the radiation 
proteetioa standards for internal exposure to 
alpha-eiitting hot particles and (2) the 
establishment of standards governing the 
Baximaa permissible air concentrations and 
aaximam permissible surface coataiinatioa 
levels ia unrestricted areas. The material 
is divided into the followiag sestionss 
Plotoniam Ose and Public Health, Existing 
Staadards for Platoniai Exposure, Calculating 
the Dose Da® to Insolable Alpha-Esitters. 
Biological Data Belated to the Cancer Bisk 
froB Insolable Platoniaa Exposure, Critical 
Particle Activity, Exposare Standards for Hot 
Particles, and a Summary of BecoBBeodations. 
The major recoBaeadatiois for alpha-emitting 

hot particles ares (1) for occapational 
exposare, •axi»a« lamg particle burdea 
(HPLPB)=2 tot particles, •aximum permissible 
cofficeatration for Pu 239=3.5 x 10(E-16) 
aci/al; Ci/nl; (2) for non-occapational 
exposure, 1PLPB=0.2 hot particles, HPC for Pa 
239=2 X 10(E-18) uCi/Bl; (3) for accidental 
releases exposure HPIPB (2 hours exposure)=10 
hot particles; aad for amrestricted areas 
maximum permissible surface coacentratioa = 1 
hot particle/m(E*2), Aa appendix containing 
descriptions of radiatio® standards setting 
©Eganizations and their roles is iicluded-
(J*E) 

<308> 
Lister, B.A., Jr., United Kingdom Atomic Energy 
Attthority, Health Physics and Medical Division, 
Harwell, England. 1963 

The Problems and Methods of Sample Assay. 
STI/POB/65; fart of Proceediags of a Syaposiai 
oa the Diagnosis and lEeatment of Sadioactive 
Poisoning held in fienaa, Austria, October 
15-18, 1962, (p. 23-44), 450 p. 

In assessing the radiological effects on 
staff haadling Eadioactive materials, less 
confidence was expressed im the ability to 
detecmiae the aaoaat of radioactive material 
retained in the body after inhalatioa, 
ingestion or skin penetration than ia 
aeasuriag the external radiation dose. Host 
routine bioassay programes ia laboratoEies 
haadling radioactive materials aEe based on 
the regular collection and aaalysis of 
samples of urine. This paper posed the 
guestioa of the purpose for the progEam and 
aiscassed the need for a bioassay program, 
the difficulties in iaterpretiag the resalts, 
the setting of investigation levels, and 
problems of planning, including fregaeacy of 
sampling and si2e of sample. Consideration 
was givea to the need foe fecal sampling both 
after accidental intake and as a coatiae 
•easare. A brief survey was givea of current 
analytical aethods for specific 
radionuclides. It was indicatea that there 
was a gEeat need to aaass fuEther infoEiation 
on excretion patterns both by experiments on 
animals ana on human subjects ana by 
lavestigatiag thoroaghly the occasional cases 
of acciaental internal contamination which 
arise. (Aath) (JTE) (CIS) 

<309> 
Sill, C f . , J.I. Aaaerson, aad D.B. Percival, 
O.S, Atomic Energy Commission, Health and Safety 
Division, Idaho Falls, ID. 1964 

Comparison of Excretion Aaalysis with Whole-Body 
Counting for Assessment of Internal Sadioactive 
CoBtamiaants. COIF-448; STI/POB/84; Part of 
Proceedings of a Syiposiam on the Assessment of 
Radioactive Body Burdens in Han held in 
Heidelberg, Germany, Bay 11-16, 1964, fol. 1, 
(p. 217-229), 1043 p. 

Since the beginning of the atoaic eaergy era, 
the detection aad deternination of internal 
contaaiaatioa by radioEUClides has depeaded 
primarily on the routine examinatiom of 
urine. During the past three years, the is 
vivo whole-body counting pEograa being 
carriea out at the iational Beactor Testing 
Station has demonstrated clearly that 
urinalysis is grossly inadegaate as a geaesal 
•oaitoEiag techaiqae for internal 
coataaiaaats. Thirty-one different 
radionuclides have been encouatered in hamaa 
subjects by whole-body counting, of which 
only iodine 131-133, cesiu« 134-137, Bercury 
197-203 and •olybdena«-teciaetiu» 99 were 
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<309> COM. 
excre ted s i g n i f i c a n t l y i o the a r i n e . The 
o the r nucl ides l e re e l imina ted so e s ^ l a s i v e l y 
in the feces t h a t , except foE an occas ional 
tEace , t he nac l ide coald oot be de tec ted even 
in a 1500-Bl ur ine sample. The conclas ioa 
seems c l e a r t h a t for i n h a l a t i o a of 
p a r t i c u l a t e s , t h e Betabol ic f a t e w i l l be more 
aependemt on the phys ica l p r o p e r t i e s of the 
e l e»ea t i t se l f , . The e f f e c t i v e h a l f - l i v e s and 
•odes of e x c t e t i c a a r e pEesented f a r many of 
the nuc l ides encountered. In vivo whole-body 
conatimg avoids many of the problems of 
excre t ion a a a l y s i s for gamma emitteES. 
However, whole-body coua te r s a re geneEally 
expensive both i n terms of the CElginal cos t 
of the egfflip«ent and the cont inuing c o s t s of 
working t ime l o s t while the s u b l e t s being 
counted a r e away f r o i t h e i r jobs . A new 
ins t rameat i s deser ibed in which t h e heavy 
sh i e ld l ag n o c i a l l y assoc ia ted »ith whole-body 
csanteES i s e l iminated to achieve p o r t a b i l i t y 
and reasonable cos t s t h a t nost l a b o r a t o r i e s 
can a f ford . The prototype weighs about 640 
pounds aad caa be mounted l a a small van t o 
per.mit moving the counteE to d i f f e rea t 
r e a c t o r s i t e s t o inc rease the coverage for 
the same c o s t . l e t , approximately 0,01 uc of 
cesium 137 can be de tec ted i a a lO-min count , 
a l e v e l t h a t i s more than adequate for 
p r a c t i c a l pecsonael p r o t e c t i o n , (Aath) 

<310> 
BarE, I . F . , n ,S . Atomic EneEgy Commission, 
Division of Bio«edical and Envi rearenta l 
Besearch, fash ing toa , DC- 1974 

Assessaeat of P o t e n t i a l Health Cosseguemces of 
TransUEaniom Elements. COiF-740529; 
STl/POB/375; IAM-Si-184/165 Pa r t of Proceediags 
of a Symposium on Population Dose Evaluation aad 
StandaEds for Has aad h i s Eavironmait held in 
Brotoros, l a g o s l a v i a , l ay 20-24, 1974, (p. 
451-462) , 646 p , 

Ouan t i t a t i ve e s t ima te s (per u a i t of 
e l e c t r i c a l po^er generated) of p o t e o t i a l 
consequences t o haman hea l th from inhaled or 
inges ted t rassa tan ium eleBents re leased 
during the generat ion of e l e c t r i c i t y by the 
l i qu id metal f a s t breeder r eac to r (ISPBB) 
fue l cyc le have been d e t e r i i n e d . Sooa a f t e r 
r e l e a s e d i r e c t l a h a l a t i e n of downward 
descending a i rborne p a r t i c l e s i s t h e dominant 
r o a t e of es tcy cf tEaasaran ic elements i n t o 
man. The f r a c t i o n of mate r ia l enfeering maa 
in t h i s way i s est imated t o be 4 x 10(E-6). 
A coaparable f r ac t ion e a t e r s man through 
i n h a l a t i o n of a a t e r i a l Eesuspended i a to the 
atmosphere a f t e r depos i t ion . Est imates for 
the f r a c t i o n of re leased mater ia l t h a t e a t e r s 
•an through inges t ion processes from t h e t ime 
of r e l e a s e t o eoap le t e decay of the a c t i v i t y 
are made for t he most s i g n i f i c a n t 
r a d i o i s o t o p e s of plutoniam, aaei lc iuB and 
cariuB- Americiam 241 i s the l a r g e s t 
c o a t r i b a t o r t o dose by t h i s pathway. Health 
e f f e c t s e s t ima te s based on cuc ten t K t a b o l i c 
d a t a , ICHP dose aodels and the report of t he 
c o m m i t t ^ on Bio logica l Effects of Ionizing 
Badia t ioa of t he 0 ,S . Bat ional Academy of 
Sc iences , whea sombiaed with these pathway 
ana lyses , i n d i c a t e t h a t the re are l i k e l y t o 
be moEe than about 10 (E-3) p o t e n t i a l hea l t h 
e f f e c t s for each 1000 megawatt e l e c t r i c year 
of power gem era ted . (Aath) 

<311> 
l o t g iven . Hot givea, 1974, ioveaber 23 

Hot Spots or Hot l angs , Laacet , 2(7891), 
1238-1239. 

A.B. Tamplia 's aad T.B, Cochran's r epor t on 
"Badioactive StandaEds for Hot P a r t i c l e s " , i s 
evaluated- Contradictory s t u d i e s are c i t ed 
and theiE r e s a l t s compared with Tamplin's 
i n t e r p r e t a t i o a s . The basic controversy i s 
whether r a d i a t i o n damage ( e . g . , canceE) 
depends on the s i ^e of the dose absorbed per 
u n i t volume of t i s s u e ( i . e . , c e l l or 
s u b c e l l u l a r organelle) on the i n t eg ra t ed dose 
•ml t ip l i ed by the number of c e l l s exposed o r , 
i a f a c t , oa the average dose to the whole 
organ which inc ludes popula t ions of 
iEEadiated and noa - i r r ad i a t ed c e l l s . The 
ICHP provides adegaate e s t ima tes of r a d i a t i o a 
haiaEds in most cases of ex t e rna l Eadiat lon 
exposaref however, the i n t e r n a l exposure 
r e s a l t i n g fEom iacorpora t ion of r ad ioac t ive 
mate r i a l s often presents a heterogeaeous dose 
d i s t E i b a t i o n , within aa organ a s well as an 
i a d i v i d u a l c e l l , e . g . , iahalat iom of 
inso lub le plutoniua p a r t i c l e s . Data repor ted 
by Tamplia and Cochran ^ E e derived from 
r a d i a t i o n iaduct ion of carciaomas i a r a t sk in 
aad i n r e l a t i n g t h i s data t o aaa they suggest 
a Baximua permiss ible lang burden (MCLB) for 
Eadiat ion workers of 2 p a r t i c l e s . The r i s k 
es t imate per 10(E*6) people per rem per year 
implied a r i s k of caacer a t the maxiaUB 
permiss ib le dose r a t e t o the lang of 15 
rem/yr or aboat 3 x 10 (E-5) per yeaE. Other 
s t u d i e s a re repoEted oa t h e hea l th ©f men 
haadl iag plutoniam in the ea r ly days a t Los 
Alamos and Windscale. Mo evidence of hazard 
t o man has beea revealed . Bore s t a t i s t i c a l 
work, based on the concept of an a t - r i s k 
Eegis te r and in tens ive medical follow-up of 
i nd iv idua l s car ry ing a known r ad ioac t ive body 
burden, i s needed. (CSF) 

See a lso "Eadiat ion StaEdards for Hot 
P a r t i c l e s , " a EepoEt on the e x i s t i n g inadequacy 
of e x i s t i n g r ad i a t i on pro tec t ion s tandards 
r e l a t e d t o i n t e r n a l expossEe of man to inso lub le 
p a r t i c l e s of plutoniam aafl o ther a lpha-emi t t ing 
hot p a r t i c l e s , 1974-

<312> 
Bando, J . , P . i . staEzyk, Sedlet J . , 1-P. l a r s e a , 
B.D. Oiaham, aad J , J . Bobinson, lEgonne National 
Laboratory, Center for Human Badioblology, 
Argoane, IL; Argoaae Hatioaal Laboratory, 
Occupational i e a l t h and Safety Divis ion , 
Argonne, I t . 1974 

Plutonium ia the Excreta of Three Subjects 
10(E#4) Days After I n j e c t i o n . AIL-75-3 (Part 
2 ) ; Part of Badiological aad Eaviroamental 
Besearch Division Annual Beport, Ju ly 1973 
thragh Juae 1974, (p. 136-141), 231 p-

T h r ^ persons who had received i n j e c t i o n s of 
plutoniam in 1945-1947 were hosp i t a l i zed on a 
metabolic ward in 1973. Complete c o l l e c t i o n s 
of u r i ae and feces were made for per iods of 8 
t o 14 days, and these excre ta were shipped t o 
Argonae I a t i o n a l l abora tory for plutoniam 
a a a l y s i s . Two of the i n d i v i d a a l s received 
int ravenous i n j e c t i o n s of about 0.3 aCi of 
Plutonium (•••4) c i t r a t e ; the thiEd i a d i v i d a a l 
received an int ramascular i n j e c t i o n of 0-095 
UCi ©f platoniUB (•••6) n i t r a t e . The 
ia t ravenous i n j e c t i o n s wsEe of (Pa 239) , 
while the intraBMScalar i n j e c t i o n was of Pu 
238. The r e s a l t s showed s u b s t a n t i a l anounts 
of Pa 239 in t he da i l y excre ta of the two 
sub jec t s who had been in jec ted in t ravenously 
with plutoniam c i t r a t e Pu 239 10(E-«-4) days 
prev ious ly . The ur ine of the t h i r d subjec t 
i n j ec t ed i a t r a i u s c u l a r l y with Pu 238 
eoatained j u s t aeasurabla amoants of t h i s 
a s c l i d e . (Aath) (FHI) 

Table 3 shows Pu in the f eca l samples of 2 
p a t i e n t s who received Pa 239. Table 2 shows Pa 



82 
<312> 

HEDICAL ASPECTS 

<312> COiT. 
i a human 24 hr uzx ne samples. 
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<313> 
Angel, K.C, and H.F. Aadetson, Hoond 
laboratory, liamistarf, OH, 1969 

Different Type Glove Box FilteEs Dsed lor 
Platoniaa 238 fork. CO»F-6901O3| Part of 
Willis, C A . , and Bandloser, J.S. (Eds.), Health 
fhysics operational Hoaitoring, Siocmedxagm of 
the Health Physics STCiety Midyear Topical 
Symposinm held in Los Angeles, California, 
January 29-31, 1969, fol. 2. OoEdeo and Breach, 
Science Publishers, lew tork, iew lork, (p. 
981-993), 1848 p. 

A review is pceseated of the different type 
glove box filters that have been used with Pa 
238 glove boxes at Bouad laboratory. Three 
filter installation types are aiscassedj 
(1) bos-type filter mounted iaside a small 
housing oa top of glove box, (2)cylindrical 
filter with 2-in. diaaeteE threaded pipe at 
one end designed to scsew iato exhaust line 
inside glove box, and (3) dual cylindEical 
filters with molded EubteE gaslets designed 
to fit inside a stainless steel or fiberglass 
tub® belo® glove box. Bach type filter 
installation is discussed in tecas of 
filtratiom adeqoacy, sources of leaks, ease 
of filter change, coatatination control 
pEoblems duEing filter change, and 
interference wiith glove box operatioas. 
(Auth) 

<314> 
Bliss, w, A., amd F.H. Jakabovski, Bational 
Eavironaeatal Besearch Center, Las fegas, I¥. 
1975, June 

Plutonium Distribmtioo ia the Environs of the 
levada Test Site—Status Beport. »?0-1S3; Part 
of Ihite, H.G. and Duaaway, P.B. (fis.). The 
Baaioecology of Plstoaiam and other Transaranics 
in Desert Eaviroamests, ievada Applied Ecology 
Group Progress leport foE Jaanary, 1975, (p. 
237-250), 504 p„ 

la SepteBber, 1970, the iational 
Environaeatal BeseaEch Center,Las Tegas began 
a study to dsfia® the distribution sf 
plutoniam ia the eaviroaaent sarcoanding the 
Hevada Test Site (ITS). As a part ©f this 
study, off-MTS air aad soil are being 
investigated for platoniaa content. Air 
samples analyses have beea limited to filters 
collected at selected Air Sarvejllaace 
letwork Stations oveE a period tzom 1966 to 
1973- soil samples have been collected ia 
close pEoiimity to the ITS. Extensive soil 
saBpllag has bees ssmductea downwiad from the 
M S la accordance with old atmospheric 
fallout patterns. Since the 
plutsnium-in-soil strady began, several 
special related projects have teen started. 
A basin study is uadeE way to determine the 
•ovesent ©f plutonluii with suEface water 
dEainage. A fruit and vegetable study has 
just been completed. The study was designed 
to aetecmine the aptake of raaionaclides in 
locally gEowm and consumed crops. Another 
special related project has beea designed to 
define the transport of raaionaclides off the 
ITS via Portymile Caayon. A resaspeasioa 
stady is being designed to measure the 
ambient levels of plutoalui aoitheast of the 
SIS. The eollectioa amd analysis of both air 
and soil samples should reiaio the ame as in 
the past, whenever special related projects 
such as those noted above are deigned, 
appropriate plutoniam studies should be 
incluaed. (Auth) 

Figures 1 and 2 show the aisants of Pa 239 in 
I1C1/B2 found in soil samples from the vicinity 
of ITS and from eastern Hevada and central Otah. 

Figures 3-6 show the aaoants of pu 239 ia 
£Ci/a3 found in air sampling filtsES from 
Austin, Texas, Spokane, tashington, AlbBqaerqae, 
Mew Hexieo, ledford, Oregon, Aberdeen, Soath 
Dakota, and St. Joseph, MissouEi. 

<315> 
Bcadf, D.i., and B.I. church, Beyaolds 
BlectEical and Eagiaeering Company, Inc., Las 
fegas, I¥; O.S. Atomic Energy Coamissioa, 
fashiagton, DC. 1975, Jane 

Discussloa of Nevada Applid Ecology Group 
DistEibation and Inventory PEograa Saiplimg Data 
in Preparation foE Initiation of Phase 3. 
IfO-1S3; Pact of Ihite, B-O. aad Dunaway, P-B. 
(Eds.), The Badioecology of Plutoniam and OtheE 
TEaasaraalcs in Desert EBVironneats, Hevada 
Applied Ecology Group Progress Beport for 1974, 
(p. 217-230) , 504 p. 

The levada Applied Ecology Group Distribution 
and Inventory Programs saapliag effoEt during 
1974 was significantly upgradca by 
implementation of impEOved saapling 
techaiqaes. Initiation of Phase 3 saapling, 
based upon results of the overview phase, was 
achieved. Phase 3 saiple locations were 
selected using two methods, gEld aad randOB. 
Once the sampling locations had been 
identified, metal stakes were driven into the 
grouna and tagged. After a sarface sa«ple 
had been obtained, a backhoe was used to dig 
a sampling tEench aboat 24 inches wide, 4 
feet deep, aad 6 feet long. Five samples 
were taken at each location; at the surface, 
and at 30, 60, 90, aad 120 cm. A 10 cm loag, 
10 cm wide, S cm deep sampling tool was 
forced into the wall of the trench by usiag 
aa electrically driven pneamatic ram. This 
system increased sample eollectioa efficiency 
by at least 30«- The bulk of th® soil 
samples were being evaluated using aa 
"iaferrea platoniUB" technigae basea upon 100 
mla Ge(Li) scans of soil samples for Aa 241. 
Known ratios of plutoniui (wet-chemistry to 
aaericiam (Ge (LI) scans) sere applied to 
these sample data to calculate the platoaiam 
coateat. (JTl) 

<316> 
Buset, K., aad K.f. Price, los Alamos Scientific 
Laboratory, Las Alamos, NHi Lawrence Livecmore 
Laboratory, lercary, Bf. Sot given 

lightaiag Plash Beasities ana Calculation of 
Strike Probabilities to Certain Tolaerable 
Installations at the levada Test Site (HTS), 
ia-OB-74-1953; 13 p-

la the smmaer of 1972, a program was begun to 
determine lightning activity characteEistics 
at the ievada Test Site. Preliaiaary work 
perforred ia 1971 mm o^d to initiate this 
progras and desiga a practical lightaiag 
warning and data procurement systea. A aajor 
objective of the program was to obtain 
iafornatioa oa flash densities ia areas 
valneEable to lightaiag daiage. 
lastEuaentatioa ased ia this study was 
designed to respoad ia accordamce with th® 
results of Dr. E- T. Pierce's work published 
ia 1955 relating mean electric field change 
•agnitade vs distance fEom a lightaiag 
discharge. F E O » the data collected, we were 
able to calculate flash densities and 
lightniag strike probabilities. The results 
indicate that lightaiag flash deasities aay 
be found in localized areas and may be ased 
as a guide in loeatioa of vulnerable 
iastallatioas, A definite relationship 
between lightning activity and topographical 
aad meteorological characteristics of the 
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<316> COST. 
Hevada lest Site were also ©btaiaed. It was 
found that applying generalized lightaiag 
activity inforaatioa for a large geographical 
area is not adequate ia deteEBiaiag lightning 
strike probabilities and flash dBasltles ia 
portions of that aEea. In addition, we feel 
that the data obtained aad subsequent results 
nay be a valaable supplement tc associated 
studies of lightning activity. (Auth) 

<317> 
Church, B,w., E-S, Healing, and D.S. Brady, 
Bevada Operatioas Office, las fegas, i?s 
Beynolds Electrical and Ensiaeeriag Company, 
lac, las fegas, if, 1975, Juae 

A Different Look at Area 13 FIDLEB Survey Data. 
iTO-153: Part of White, i.G. aad Dunaway, P.B. 
(Eds.), The Badioecology of Plutcilua and other 
TEaasuranics in Desert Environments, levada 
Applied Ecology Grcsp PEogsess BepoEt for 1974, 
(p. 231-235) , 504 p. 

FIDLEB (Field InstEUBent for Deteetioa of 
Low-Energy Badiation) data eorresponding to 
soil samples analyzed for Pa 239 was 
evaluated for all isopleths of Area 13 of the 
Hevada Test Site. The PIDLER used a»nsisted 
of an iai (Tl) activated, sciattllatlom 
crystal having a geoaetrj (cflindrical, 
1/16-in. to 1/8-ia. thick x 4-ia. diameter) 
which optiBlzed it for detection of 
low-eaerqy photons ap to approximately 140 
Kev. The crystal was coenectefl to a 
photOBUltlplier (Pi) tube by means of a light 
pipe arraagement. The output of the PH tube 
was comaected to aa Eberlime PBH-5 (modified) 
count rate meter with three-channel Pulse 
Height Aaalysis (PHI) capability. It was 
found that when consideriag data for the 
total area, a fanstion caa be darived 
predicting surface Pa 239 coaceEtrations 
appEoxiaately within a factor of 2. 
(Auth) (JTE) 

Figure 1 is a comparisoa of PIDLEl aeasureaents 
with plutoaiUB results ia Area 13 soil. 

<318> 
Dabrowski, I.E., Douglas Onited Suclear, Inc,, 
Biehland, m. 1973, March 1 

SeactoE and Fuel PEOductioa Facilities, 1972 
EaviEoaaemtal Eelease Heport- Dli-8133; 12 p, 

Duriag calendar year 1972, an estimated total 
of 4,000,000 poands ©f wast® materials, 
including approximately 1 gram of 
radioaaclides were discharged to the environs 
ia liquid effluent streams emanating from 
Douglas Onited iaclear. Inc. operated 
facilities, Duriag the same period, 
approximately 2,000,000 pounds of reported 
waste materials, iBClading a small fraction 
of a gram of Eeported cadionaclides, were 
discharged to the ataospheEe. Among the 
radioactive aaterials discharged to the 
Columbia Biver were ip 239 at an av«age 
concentration of 78 pCi/l and a total release 
value of 93 Ci. (BAP) 

Individual listings of chemicals and 
raaionaclides dischasged to civer, air and 
ground are given in tabular form. 

<319> 
Dean, P.M., and J.H. Jett, los ilaaos Scientific 
Laboratory, Los Alamos, KH. 1972 

Analytical SuppoEt. 1A-5337-PB; Part of Annual 
Beport of the Biological and aedical Besearch 

Group (H-4) of the los Alamos Scientific 
Laboratory Health Division, January through 
Deceaber, 1972, (p. 76-78), 144 p. 

Three systems of data aaalysis are aiscassed. 
These aset (1) chest and whole-body coamting 
data analysis, (2) flow aicrofluoroBetric 
(FHF) data analysis, and (3) HOaco II data 
analysis. Ia systea number 1 a mew method of 
background suppression based on pulse-shape 
discriiiaatioa with an OBTEC 458 pulse shape 
analyzer is ia use, also the Bultichaamel 
pulse-height aaalyzeE has beea replaced with 
a PDP-8/1 coaputer progEamaed to acconplish 
both data collection aad analysis. Coant 
rates are calculated as are laag bttcdens amd 
staadard deviations for A« 241, Pu 238 aad Pa 
239. Several ways of improving system ouaber 
2 aEe discussed which aay improve its 
applicability to a wide variety of biological 
experiaeats. System nuaber three is being 
iaptoved by developing a new small computer 
to replace the large compnters ia the LASL 
central compater facility. The HOHCO XX 
connter is ased (1) to measure the aaount of 
K and Cs 137 in humans, (2) to determine the 
biological half life of radloisotop® in both 
aaiaals and aaa, and (3) for coaatiag 
problems where high efficiency is required 
aad limited energy resolution can be 
tolerated. (JTE) 

<320> 
Desham, 0.i., and J-K- Soldat, Battelle Beaorial 
Institute, Pacific lorthwest LaboratoEies, 
Richland, IA. 1975, February 

A Study of Selected Parameters Iffecti 
Badiation Dose from Badiooaclides in Dri 
later Dowastceam of the Hanford Project, Health 
Physics, 28, 139-144. 

Studies of some parameters affecting 
radiation doses received from consamptioa of 
water derived from the Columbia Biver 
downstream of the Haaford production reactors 
were perfoEBed. lacludej were Beasureeent of 
raaionaclides ia (1) water entering and 
leaving the water treatment plants at 
Biehland and Pases, fashiagton; (2)saaitaEf 
(maaicipal) water at a auaber of points in 
Richland; and (3) coffee brewed fron sanitary 
water. The removal efficiencies for the 
alUB-floc water treatment plants studied 
ranged from 80% for rare-earth nuclides to 10 
% foE Cr 51. The relative concentEatiom of 
radioaaclides, pciacipally Ia 24, As 76, Sb 
122, and ip 239, found within the tichlaad 
distribution system was used to estimate the 
average dose to Eesideats consoming the 
water. Average GI tract doses calculated for 
persons residing at each ©£ six locations 
within the city were 1/3-1/2 of those 
calcalated for consaaptioa of water leaving 
the treatmeat plant. The average dose 
received, calcalated by weighing these six 
iaaivldual doses by the popalatioa 
distribation, yielded 45 % of that calcalated 
for consumption of water leaving the 
treatBeat plant. The estimated radiation 
doses to the average Biehland cesident in 
1969 were calculated for the radioaacliaes of 
Hanford origin observed in the water and food 
coBsaaed by area residents. Water is the 
primary souEce of radiation dose to the adalt 
gastrointestinal tract and infant thyroid. 
The concentrations of radionaclides in the 
water and coffee brewed from it were not 
significantly different for those 
radisnuclides contribatiag the nost to the GI 
tract dose, and hence those doses were not 
sigaificaatlf cedaced. (Aath) (JTE) 

See also BISL-SA-4545 (Bev.), COHF-730603, Part 
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<320> 

<320> COHT. 
of PEoeeedings of the 18th Health Physics 
Society Annual Meeting held ia Hia«i, Florida, 
June 17-21, 1973, (13 p.) 

<321> 
Dillaan, L.T., and T.O- Jones, Oak Bidge 
Iational taboratoEy, Health Physics Division, 
Oak Bidge, Ti. 1975, July 

Internal Dosiaetry of Spontaneously Fissioning 
Iodides. Health Physics, 29, 111-123. 

I general Method has been developed which 
allows one to estiaate the Eadiation dose to 
various organs of a homogeneous teferesce aaa 
phaatoB foE the ease of internally deposited 
spoataaeously fissioning naclides. 
Spontaaeoasly fissioning naclides are boae 
seekers bat the CI tract, lungs, liver and 
genetic organs are also eonsideEed in this 
stady. Ihe doses due to neatroas, prompt and 
delayed gamBa rays, beta particles, and 
recoil fragaents are each considered 
separately. The known calculatrf aeutroa 
dose distribaticB aboat a point-isotropic Cf 
252 source is ased to oltain tie average 
dose, by Bonte Carlo techmigaes, to any organ 
for the source unifocBly distributed in a 
specified organ. The proapt ana delayed 
gamaa spectra associated with the fission of 
0 236 aEe used in conjunction with taown 
specific absorbed fractions in order to 
obtain dose estiaates. The fission of 0 23 6 
is also ased as a prototype for beta 
dosiaetry calculations. For nestcoa, gaaaa 
and beta radiation, lethods are discussed 
which allow ©ne t® obtain coErespoading 
results for any spontaneously fissioning 
nuclide, (lath) 

<322> 
Duport, P., G. aaaelaine, aad A. Beaoux, 
CoMBissariat a I'Bncrgie Atonigue, Service 
Techaiqae d'Etades de Protection et de Pollotion 
AtBOspheciqoe, Paris, France; lafcstatoire d® 
Physique des Aerosols et de Badioactivite 
ItBOspherifUe, Faculte des Sciences, Brest, 
FEance. 1975, October 

Beasureneat of the Free Fraction Present in the 
Air of a Laboratory Oraniai line. Chenosphere, 
4|5), 283-288. (French) 

The radioactivity of the atiospiec of a 
UEaaiuB nine is doe alaost exclusively to the 
active depositioB of radon (SaA, BaB. BaC) 
which Is found eithe r is the free foE» or 
fixed to inert aerosols. The laxiBUB 
psEBissible concentration (HPC) set by the 
ICIP for the protection cf workers is given 
by the equation ®here HPC of radon is equal 
to 3 X 10 (E-6) divided by 1 * 1000 of 
uci/c«3, if being the free fraction. In 
order to deteraiae if, here deflaed as the 
free fraction of BaA, five different netbods 
based on the Brosaiaa loveaeat of particles 
weEe eaplofea, Ihese netkods iBclade the use 
of the Hercer iipact, apparatus, diffusion 
batteries and capture by aetabolic rods. The 
five aethods gave comparable resalts with an 
average value of the order of 0-30, with 
however a wide spread. Several remains are 
suggested for this. One suggestion is that 
the work was don® in a laboratory nine with 
constant ventilation. In the case of the 
Hercer iapact, the activity collected on the 
plages was very low which gave rise to 
statistical errors. The aeasareBents were 
spread oat in tine, therefore dependent ©a 
unavodable vaEiatioas of the initial 
coaaitions. It is necessary to choo^ an 
apparatus which is best adapted for 

leasareaeats of f in a working Bine. In this 
case it will be lo® because of strong 
turbulences and effective ventilation. The 
apparatus chosen should therefore give a 
direct BeasuEe^eat of the free EaA with as 
high counts as possible. The aetal rods 
appasatas seens best suited to aeet these 
criteEia- Average values of the free 
fractions of a BaB (f sub B) and laC (£ sab 
C) were deterained with f sub B=0-16 and F 
sub C=0.15, showing that the coneeatration of 
saspemded ultrafire particles of BaB aad SaC 
is not negligible in a non-woEking aiae. A 
theoretical Justification of the results is 
in progEess. (tr-Fii) 

<323> 
EngstEOB, D.B., Eeyaolds Electrical and 
Engiaeeriag Company, lac., Bercury, HT. 1975, 
Juae 

0eteE»inatioa of AaeEiciua 241 In Soil Osing an 
iatoaated iucleaE Badiation Heasuremeat 
Laboratory. ifO-153| Part of white, B.G- and 
Dunaway, P.B. (Eds.), The Badioecology of 
PlutoaiUB and Other Traasuranlcs ia Desert 
Eaviroaients, Sevada Applied Ecology Group 
progress for 1974, (p. 473-490), 504 p. 

The recent conpletioa of the Beynolds 
Electrical and Engineering COBpanj (BEECo) 
Aatoaated Laboratory and associated software 
systeas has proviaed a significant increase 
ia capability while reduciag Hanpower 
requireaents. The system is designed to 
peEfoEB gaaaa spectrum aaalyses on the large 
anabers of samples required by the current 
levada Applied Ecology Group (lAEG) and the 
PlatoniUB Distribation Inventory Prograa 
(PDIF) soil saapling prograns while 
aaintaining sufficient sensitivities as 
defiaed by eaEller investigations of the saae 
type. General descriptions were given of 
various aspects ©f the iatoBated Laboratory 
including; autocated laboratory hardware, 
ga^aa spectrua reduction software, the daily 
report system, aad calibration foe soil gaama 
analyses, la the six months preceeding the 
Eeport, the system had produced resalts for 
over 7,000 analyses of which 3,000 were gaaaa 
spectraa analyses of soils. (JTE) 

<324> 
FowleE, E.B., and E.H. Bssiagtoa, los Alaaos 
Scientific Laboratory, los Alanos, »M. 1975, 
June 

Ievada Applied Ecology Group Soils Blenent 
Activities for the Period OstobSE, 1973 through 
Septeaber, 1974. ifO-153; Part of »hite, H.G, 
and Dunaway, P.B, (Eds.), The ladioecology of 
Plutonian and Other IraasuEanics ia Desert 
BnviEoaaents, Ievada Applied Ecology GEoap 
Progress Beport for 1974, (p. 1-25), 504 p. 

Soils- Bleaent Activities conducted on behalf 
of the Ievada Applied Ecology GEOup were 
suBBarized. Major activities of the Soils 
Element during the past year iacladed; (1) 
collection, preparation, and radiocheBical 
analyses of soil, vegetation, and aniaal 
tissue saiples froa the intensive study acea 
sites (Area 13, Area 5 GiX, lEea 11, and the 
ToBopah Test laage), (2) Eevies aad 
formulation of soil saipling, sample 
preparation, and analytical techalgaes, (3) 
statistical evaluation of soils analytical 
data and the calculation of plntoniua 
inventories for several sites, and (4) 
deteEBination of plutoniua association with 
soil particle size distribution at various 
locations ia the intensive study areas. 
EBphasis was placed on statistics of saapllag 
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<324> COiT. 
and analysis, •oand sampling, and referee 
laboratory activities. The laboratory 
activities were dividea into the following 
ten topics with soae discussion of each; (1) 
Analytical Effort, (2) Iai»al Tissue 
PEeparation, (3) Plutonium Dissolution 
Procedure Hodif icatioa, (4) Screening Soil 
Saaples for OEaniaa, (5) Vegetation Driag, 
(6) Eesidae Testing, (7) Effect of Solatioa 
Acidity, Blectrodepositioa Tiie, and Saiple 
Fretreataeat on Platoniaa aad Oraniam 
Eecovery, (8) aeat Aaalysis—Laboratory 
Calibration, (9) InterlaboratoEy Quality 
Control and (10) nraniua-ABeEiciUB Study. 
(JTE) 

<325> 
Friadik, 0., Buadesforschnagsaastalt fueE 
LebenSBittelfEischhaltumg, Earlsrahe, Geraan 
Federal Sepublic. 1973, October 

Total Alpha Activity Detersinatioa ia 
Foodstuffs. Deutsche LebeBsaittel-Bmndschau, 
69(10), 364-368-

The total alpha activity of foodstaffs was 
determiaed fro« the activity of the ashes. 
Ia individual foodstaffs and ia coBplete 
daily rations aa alpha activity of 5 to 6 
pCi/kg was foand. Ashed soil samples froa 
the Rhine valley near Karlsruhe in the 
average gave higher activities by a factor of 
21 than ashes of food froa the save region. 
Io iacrease of alpha activity was fonad in 
biological saaples near naclear 
iastallatioas- (Aath) 

Tabular data are givea on total alpha activity 
of beef liver, beef, potatoes, asparagus, wheat 
and apples, and of lixed vegetation, pine 
needles, grass, beef blood and tobacco. 

<326> 
Gilbert, B,0-, L.t. EbeEhardt, E.B. FoBlsr, E.i. 
Bcaney, E. H. Esslngton, ana J. E. Kinneac, 
Battelle Bemorial lastitute. Pacific iocthwest 
laboratories, Biehland, IA. 1975, June 

Statistical Analysis of Plutoniua 239-240 and 
Amerieium 241 Contasination of Soil and 
Vegetation on Ievada Appliea Ecology Group Study 
Sites, IfO-153| Part of White, M.6. and 
Duaaway, P.B. (Eds.), The ladioecology of 
Platonia* aad other Transaranics in Desert 
EnviroBBeats, Hevada Applied Ecology Group 
BEogress leport for 1974, (p. 339-448), 504 p. 

lesults of the statistical design and 
analysis work coadueted daciag Calendar lear 
1974 for the levada Applied Ecology Group 
(NAEG) at plutoaiUB study sites oa the Sevada 
Test Site (ITS) and the Tonopah Test iange 
(TTB) were reported. Estiaates of Pu 239-240 
inventory ia sarface soil (0-5 ca depth) were 
given for each of the MAEG intensive study 
sites, together aith activity laps based oa 
FIDiEE surveys showing the field areas to 
which these eatiiates apply. The estinated Pu 
239-240 inventories (ia caries) for Area 13 
and GHX Site ia Area 5 were 44 plus or minus 
8.8 (plus or sinus standard erroc) and 2.5 
plus or ainas 0.30, respectively. Those for 
the four Holler Coaster sites at TTB (Double 
Track, Clean Slates 1, 2, and 3) were 5.0 
plus ©E ainus 1.4, 5.2 plus or Biaus 1.6, 29 
plus or Biaus 6-2, and 30 plus or minus 4.9, 
respectively. The total Pu 239-240 inventory 
in Area 11 was estinated to be 39 plas or 
•iaus 4.4 which was diviaed between B site 
(6.2 plus or sinus 1.0) , C site (8.9 plus or 
Biaus 1.9), D sit® (18.5 plus or aiaus 3.5), 
a CD overlap region (0.81 plas cr Biaus 0.34) 

, aad the low-level regioa suEEouBaing these 
sites (4.5 plas or aiaus 1.4|. Profile 
saiples indicate that aost plutoniUB in soil 
was present ia the top 5 cm, with the average 
percentage ranging froa 0.68 plus or Biaus 
0.14 for Clean Slate 2 to 0.97 plus or limus 
0.01 for Clean Slate 3. This inforaatioa and 
that obtaiaed froa a pilot study of profile 
saaples im blow-sand noaads and desert 
paveaent was aiscassed relative to the 
inventory of plutoaiUB to greater depths. 
Average Pu 239-240 coacentratios im 
vegetation and soil weEe estimated for all 
strata (subregions) ia all stady sites. 
These data weEe also used to conpate average 
vegetation to soil ratios foE each strataa, 
which ranged fron 0,07 to 0.44 ia Area 13, 
from 0.05 to 0.16 for GHX, froa 0.004 to 0.09 
at the four Boiler Coaster sites, and froa 
0,01 to about 0.4 in Area 11. Average 
Platoaium/AB ratios were computed for all 
sites, and range ia general from aboat 5 to 8 
in Area 11, 9 to 10 ia Acea 13 and GHX, and 
22 to 26 at TTl. these data were plotted and 
fit by linear regression aodels- Pm/Aa 
ratios with depth were coBputed far profile 
samples. There was soae evidence for a 
decrease in ration with depth in Area 13, bat 
the data were iacoaclusive Cor the other 
areas. Correlation coefficieats betMeea Pa 
239-240 aaa Aa 241 (Ge (Li)) conceatrations on 
the saae saaple were conputed; these 
geaerally were greater tham 0.95, 
Correlation coefficieats were also coaputed 
between Pu 239-240 cancentcations in surface 
soil and net FIDLEB cp« readings takea 1 ft 
directly over the soil sample spot 
i»«ediately before the saaple was takea-
These ranged froa near ^ero for soae strata 
with low average Pa conceatrations, to as 
high as 0.94 for StEatui 3 at the TTB Clean 
Slate 2 site. Data was given on a 
ccoss-calibration interlaboratory coaparison 
using two soil saaples collected off the 
Ievada Test Site, Ho statistically 
sigaificant differences betneea average Pu 
239-240 coacentratioas were found aaong five 
participating laboratories. Differences were 
found between two laboratories aaalyzing for 
Pu 238. Additional inforaatioa was presented 
on the variation between aliqaots of soil 
from the saae soil sample. Throaghoat the 
report, an atteopt was Bade to discuss the 
results froB a statistical point of view by 
discussing the statistical estinatiom 
procedures that were used, along with soae of 
their strengths and weaknesses. (Auth) (JTE) 

Figures 15-27 consist of coiputer arawn Pa 
239-240 concentration contours and 
three-dimensional "surfaces" illustrating soil 
and vegetatioB concentEatioas. 

<327> 
Greene, D., and 0. iajor, Christie Hospital and 
Holt ladiUB Institute, Physics Departaeat, 
aamchester, Onited Kiagdoa. 1974 

The Dosisetry of the Eadiation from Californiaa 
252. Physics ia iedicine and Biology, 19(4), 
448-459-

la using the two chamber aethod to separate 
coaponemts of neutron dose and gaaaa ray dose 
im the aixed beas fEoa califoraiua 252, 
difficulties arise ia deterBiaing the chaaber 
sensitivities to neutrons from their 
calibration with a standard Cobalt 60 
gasna-ray field. This is because in the 
neutron field neither chamber can be regarded 
as a Bragg-Gray cavity, conversioa factors 
are calculated for two charters of the saae 
geometry, one made with tissue-equivalent 
walls and gas filling and the other aade with 
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<327> COIT. 
carbon sai ls and used either with aiE or with 
carbon dioxide gas f i l l i i g . The exacted 
accuracies of dose aeasareieat have been 
foand to be plas or Biaus 6% foE tote l dose, 
plus or Biaos 9% for the neatrsa conpoaeat 
and plus or l iass 7i for the gaaaa-Eay 
coapoaent. (Aath) 

<328> 
Gudiksea, P-H., and O.D. T. lynch, * , , Lawrence 
l iveriore laboratory, liveraore, C». 1975, 
July; 1974, October 24 

ladioactivity Levels in Eneietak Soil. Health 
Physics, 29, 17-25; OClt-75371 (lev, 1); 26 p-

A radiological survey ®as perfSEmed to define 
the distribations of radioactivity within the 
so i l on the islaaas ia the Ene«etak Atoll, a 
for»er O.S, naclear weapons t e s t s i te ia the 
Pacific. Soil saaples were collected on each 
of the 40 islamds within the a to l l . Special 
eapliasis, in t e n s of increased saople 
collections, was given to is la tds expected to 
have been the aost affected by the testing 
prograa as well as those coasiaered to be the 
most likely s i tes for future habitation. 
Spproxisately 3000 so i l saoples sere analyzed 
by Ge(Li) gaamaaa spectroaetry and by wet 
cheiistry. The ptedoiiiaat radionuelides 
observed ia the saaples were Si 90, Cs 137, 
Pa 239, aad Co 60. Amounts of 140, Pe 55, Bh 
101, Ih 1@2s, Sb 125, Ba 133, Cs 134, Eu 152, 
En 155, Bi 207, Ea 226, n 235, or Pu 238 and 
Am 241 were detected in soae oc a l l saaples. 
In general, the act iv i t ies appeared to 
approxinate log-aormal distributions. 
Geometric aeaa values lere det^EBinea for 
each area exhibiting significantly different 
radiological cbaracteEistics. The southern 
islands showed the lowest levels of act ivi ty 
and they were distributea in a fairly uniforo 
say over the surface of the islands, Oa the 
northern islands, where weapons test iag was 
•ost intensive, the highest ac t iv i t ies sere 
observea toward the island in ter iors or in 
proxiaity to groana zero s i t e s , aad could 
usually be related directly to the 
suEEoanding vegetation deasity, Ihe 
distribution of activity with soil depth 
shows a Mide range of variations. Oi the 
southeta islands the ac t iv i t ies are Ion to 
the depth saipled. Within areas subjected to 
fa l lout , but excluding ground zeros aad 
construction areas, the ac t iv i t ies generally 
sho® a rapid decrease iBaediat^ly' below the 
surface and then level off. Beaches exhibit 
lower ac t iv i t i es than the inter iors and the 
depth aistribatioBS are essentially 
hoBogenoms, Profiles obtained in the ground 
zero ana coastEsctioa areas shoi highly 
variable depth distributions with layers of 
buried contamination indicated at soae 
locations. The island of ivoaae i s the aost 
contaainated land area l i th ia the a to l l . 
Particles containing as lach as several 
BilligEaBs of plutoniam are randomly 
scattered on or near the surface over aost of 
the noEthern part of the island. In 
addition, the aorthera t ip of the island 
includes the highest exteEnal gaana levels 
(500-750 afi/hr) due to soil radioactivity 
founa oa the a to l l . (Aith) (ID) 

See also •fO-140 (fols. 1-3) for a lore detailed 
report of the data on the tota l Eadiological 
environaeat of the Enewetak Atoll. Hean values 
and ranges of Sr 90, Cs 137, Pu 239 and Co 60 in 
soils are tabulated. 

<329> 
HaEt, J.C- (Ed.), B-H. (Ed-) i i t ch ie , and E.S. 

(Ed.) faraadore. Oak Sidge Hatioaal laboratory. 
Oak Bidge, TI- 1974, October 

Population Exposures, COiF-741018; Proceedings 
of the 8th Health Physics Society Hidyear 
Topical Syaposiua on Popalatioa Exposures held 
ia Inoxville, Tenaessee, October 21-24, 1974, 
434 p. 

The technical questions considered at the 
coaference involved the potential adverse 
effects that the nuclear power industry nay 
have oa the environaent, pathways that 
various raaionacliaes follow in the biospheEe 
when Eeleasea in aiE or water, the 
relationship of sach inforaatioa to other 
radiobiological hazards, and environaental 
probleas associated with the alternative 
fossil-fuel production of e lec t r ic i ty . 
Fifty-five papers were preseated at the 
soaference and three ©f these have been 
abstcactea separately for inclusion in the 
data base. The f i r s t session dealt with 
background radiation exposures, session two 
with aedical raaiatioa exposures and session 
three with naclear power exposures. 
Subsequent sessicas covered dosiBetry and 
population exposures froa other than naclear 
poaer sources, there was also a pablic forua 
on population exposure from electr ical power 
generation, both naclear and non-nuclear. 
(PM) 

<330> 
Hegelson, S.L-, and D-C. Pollard, Helgeson 
Iaclear Services, Inc . , Pleasaaton, CI. 1969 

Soae Observations obtained froa a lation-SiSe la 
?ivo Counting Service- COHF-690103s Part of 
Willis, C-&. and iaoaioser, J .S. (Eds.), Health 
Physics Operational lonitoring. Proceedings of 
the Health Physics Society Hidyear Topical 
SyaposiUB held im los Angeles, California, 
Jaauaty 29-31, 1969, ¥©1. 2, Gordon and Breach, 
Science Publishers, lew lork. Hew lork, |p . 
1235-1255), 1848 p. 

Since aost radioauclides eacoaaterefl ia the 
nuclear indastry are insolable, ia vivo 
counting provides one of the best lethods for 
deterBiaing internal burdens of aaay 
Eadionuclides. The paper discusses findings 
froB approxiiately 7000 counts daring the 
f i r s t three years of a natioa-wide aobile in 
vivo counting service. Cobalt 60, the aost 
fEeqaeatly observed contaainaat, will 
probably contribute the aost lung exposure. 
I t s effective half- l ife i s generally about 
one to t¥0 years. Zlac 65 i s present in 
people working at reactoES where admiralty 
•etal i s used. Osing aa B" x O.S" la l (II) 
detector in a Shadow Shield Bhole Body 
Counter routine Beasaresents of as low as 20% 
of the laxiauB pernissible lang burden (BPLB) 
o£ 0 235 in a 40 ainute count were Bade, If 
the true lang harden i s 0,245 ag of 0 235, 
©ne HPLB at 93S enrichaeat, the probability 
i s 901 that i a aay one measareaent the 
observed activity will be 0.245 plas or ainas 
0.088 ag. The in vivo records have proven 
very useful in discovering trends in plant 
contaaiaatioa s tatus , boosting sagging 
eaployee Morale, and in proving the 
regulatory agencies that th health physicist 
i s using the la tes t techniques for estiaatiag 
imteEnal dose. The legal significance of an 
in vivo counting record appears far superior 
to uriaaaalysis records because of the 
relat ive s iapl ic i ty of ia terpre ta t io i . (Aath) 

<331> 
Hornbacher, D.D. , and C.J. Barker, lockwell 
lateEaatioaal, Atonies laternatioaal Division, 
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<331> COiT, 
Eocky Flats Plant, Goiaen, CO. 1975 

Eadioactive Effluent Honitorimg a t the Bocky 
F la t s P lan t . COHf-750967 ( fo l . 2) ; ElDA-92; 
Part of Proceedings of the Srd Eavlronaentai 
Erotection Symposiun held in C h i c a ^ , I l l i a o i s , 
Septeaber 23-26, 1975, (p. 607-621), 1015 p. 

An overview of the a i r aad water r ad ioac t ive 
e f f luen t ooni to r iag prograa a t the Boeky 
F l a t s Plant i s presemted. All s t r eaas leaving 
the p lan t s i t e are s a i p l e d . Water i s 
Boaitored eoa t inuoas ly , and s a i p l e s a re 
co l l ec t ed d a i l y froa the sewage t r e a t a e n t 
p lan t in f luen t and e f f l u e n t , and frcB soae of 
the holding ponds. Continuous saapling i s 
a l so conaucted flownstteai. i easureaea t for 
t o t a l l ong - l i ved , a l p h a - e a i t t i i g 
r ad ioaac l ides i s condsetea da i l y and 
aeasaEeient of t o t a l l o i g - l i v e d , 
b e t a - e a i t t l a g Eadionucl ides i s coadueted 
weekly. The d a i l y samples are CMposited i a t o 
weekly saaples for a n a l y s i s of Pa, 0, Aa, and 
Sr 90. Two iadependeat Boaitocinf networks 
are used for de t ec t ing and aeasar ing the 
q u a n t i t i e s sf a i rborne paEt icu la te a a t e r i a l . 
The f i r s t coa t inuoas ly aonitOES the exhaust 
a i c fECB prodaction and Eesearch f a c i l i t i e s . 
Saaples a r e co l l ec t ed 3 t iBes each week fEoa 
about 36 exhaust systems. These a r e analyzed 
foe t o t a l l o a g - l i v e d , a l p h a - e a i t t i n g 
raaioafflclides then conposi ted teekly and 
analyzed s p e c i f i c a l l y for pa aid i a some 
cases for 0. Sixteen exhaust sys teas a re 
•oni tored for t r i t i u m . The secmd netwoEk 
c o a s i s t s of 39 aobient a i r saapl ing s t a t i o n s 
located on and neaE the p l a a t s i t e , and in 
sarrouading popala t ioa c e a t e r s . Saaples a r e 
co l l ec t ed weekly, coBposited, and aialyzed 
Boathly foE Pa aad for loog- l ived , 
b e t a - e a i t t i n g r ad ionnc l i de s . (OIE) 

<332> 
Kaaada, H., M. lukawa, aad a. Sa ik i , Sa t ional 
I n s t i t n t e sf Badiologica l Sciemces, Chiba, 
Japan. 1974 

Stadies on t h e laproveaeat sf a Ceipss i te Dust 
Saapler and I t s O t l l i z a t i o n im EavironBeatal 
Eesearch. COIP-731110; STI/tnB/3S4; 
IAiA-SB-181/14j Par t of Proceedings of a 
SyiposlUB oa Phys ica l Behavior of Badioactive 
Contaaiaants i a t he Atnosphere held i a Vienna, 
Austria, ioveaber 12-16, 1973, (p . 181-187, 

VaEious methods of s a i p l i n g a lEtorae dast 
were exaaiaed for i i p roveaea t on t he 
conventional c o l l e c t o r . Radiological s t u d i e s 
oa the behavior of r a d i o a u c l i a e s i n th® 
eavi roaaeat were a lso c a r r i e d out by use of 
t h i s c o l l e c t o r . For a low-level 
Ead ioac t iv i ty sarwey on a i rborne dus t , a 
f i l t e r - t y p e saap le r was a n s u i t a t l e aod a 
C o t t r e l l - t y p e sampler was inadequate t o 
c o l l e c t a l a rge anoaat of d u s t , A coaposi te 
dust saap le r was therefoEe asse ib led , 
designed to e o l l e c t and deposi t up to 99% of 
p a r t i c l e s , s i z e 10 UB, a t a flow r a t e of 
10 (E-3) pec • i n a t e . I t was iaf l icatrf t h a t 
t he yie ld was Bote than twice as high as 
obta iaed by the conventional C s t t r e l l Bethod. 
Since 1965, the aonthly var ia t ion of 
Eadionuclide eoncen tca t i sa in a i r has been 
e f f ec t ive ly observed using the iaproved 
s a a p l e r . Shor t - l i ved r a a i o n a c l i a e s due to a 
nuclear explosion t e s t a t the Seath Pac i f ic 
Ocean were c l e a r l y de tec ted in t h i s survey, 
and the d i f fus icn v e l o c i t y was calcula ted a s 
3-4 B/s , using the data obtained in 1968. To 
e s t i a a t e the t i a e and degree of contamination 
by f i s s i on proaocts t o a i rborne d a s t , the 
da i ly change of the e a d i o a c t i v i t y r a t i o Bb 
95/Zr 95, which i s the degree cf growth of Hb 

95 and decay of Zr 95 i a t he dust s aap l e s , 
was ca re fu l ly aeteEmned with a Ge(t i) 
de tec to r fE©» October 1971 t o April 1972. 
Then f r a e t i o a a t i s n of e f f e c t s froa a a l t i p l e 
Bttcleat t e s t s aod e s t i a a t i o n of the t i n e of 
the occurrence were saccess fa l ly achieved by 
s i a a l t a n e o u s eqaat ioa a n a l y s i s . A 
s a t i s f a c t o r y r e s u l t was obtained, ( lath) 

<333> 
Kaaffaaa, P.E., and P.J. Sagao, ioEtheastera 
Badiological Health LaboEatoEy, Public Health 
SeEVice, liachester, HA. 1967, April 

PlutoaiUB 239 ia Total Diet and Bilk, 
ladiologieal Health Data and Beports, 8(4), 
191-194. 

The Hatioaal Center for Radiological Health 
initiated a progra« in July 1965 to detecBiae 
the level of plutonian 239 in the total diet 
aad milk. The diet saaples were obtaiaed 
fcoi the Institutional Total Diet Sa»pling 
letwoEk of the Pablic Health Service and the 
•ilk saaples sere obtained froB the PHS 
Pasteurized Bilk letwork- Osiag a 
gastrointestiaal absorption factor of 3 x 
10(E-5) as suggested by the laternational 
Coaeissioa oa ladiologieal Protection the 
average amount of platsEia« 239 reaching the 
blood streaa from the diet is estimated to be 
2 X 10(E-4| featoearies per day. (Aath) 

<334> 
Knox, J,B., Lawrence tiveraore Laboratory, 
Liveraore, CA, 1970, laEch 2 

Hot Spot iechaniSBs, OCRl-50230 (Eev, 1); Part 
of Knox, J.B., et al, Badioactivity Released 
froa OadeEgEoand Iaclear Oetonationsi Soarce, 
Transport, Diffusion, and Deposition, Chapter 9, 
(p. 99-104), 113 p. 

HechanisBs producing hot spots ia fallout at 
close range aad/sr ia the deposition pattesn 
at longer ranges are dlscussea. It appears 
that raiaout amd washout of particles aEe the 
eost iBportant hot-spot prodaciag BechanisBs. 
Thas, periods of Eaiafall should be avoided 
in naclear caEaterisg explosions, (BBH) 

<335> 
Kaox, J. B. 8 tamrence livermore laboratory, 
LiverBOce, CA. 1970, Harsh 2 

Scales of AtBospheric iotion and their Iapact on 
the Falloat Prsbleo, OCll-50230 (Eev. 1); Part 
of Knox, J.B., et al, ladioactivity Released 
fro^ OndergEouad Nuclear Detonations; Source, 
Transport, Diffasioa, aad Deposition, Chapter 3, 
(p. 18-23), 113 p. 

Disturbances ia the wind fieia span eatiy 
orders o£ aagaitude. farious scales of 
atnospheric Botioa have been developed, and 
by Beasariag the wind coiponeats froa these 
scales, surface wind is a highly variable 
quantity, lesoseale forecasting in a short 
range pcedietioa and cireulatioa eleaents are 
tot subject to predietion. Thus, it can be 
iaferrea that if the prediction of fallout is 
to be treated deteEBiadistlcally, then 
shot-day conditions oust contain relatively 
little energy in mesoscale and convective 
systeas. If a fallout aodel based oa 
gravitational sediientatioa is to be valid, 
thea frontal zone, with their local aaxiia of 
vertical aotion, and mesoscale systems lUst 
be avoiaed or iacluded ia an approximate way 
in the calculation, to aaxinize the 
predictability ef trajectories and depositioa 
of falloat deteisg shot day criteria have 
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evolved, finds in the transpcrt layer should 
be directed into a preferred fallout sector 
and their stability shoaia be ccnfiraed at 
the ti«e of the shot. The debris cloud 
should not enconnter rain or soow for the 
first several hours, aad the diffusion 
eavitoaBeat for the cloud should be deeaed 
good. If these conditions are thieved, 
sediientation fallout aodels are reasoaably 
valid. (BBB) 

<336> 
Kswnacka, L,, Central Badiological Protection 
laboratory, Warsaw, Poland, 1971 

Calculation of the Belative Coneeatration aad of 
the Hass of luclear Explosion Fallout Particles. 
Frzeglad Geofizyczay, 16, 197-208. (Polish) 

The paper deals Mith theoretical predictions 
of relative concentration of heavy particles 
falling ©m the earth sarface fro* a cloud 
which originates trom a nuclear explosion. 
The calculations were based upon a sisple 
linear lodel of a radioactive ctond, whose 
size and laxiaua height in the ataosphere is 
athe function of explosion field. Particle 
size-distributicn in the cloua is deterained 
by the log-aor»al function, and their fall 
rates were calculated by various methods 
depeaaing oa their relative size. The 
particle size distribution on tte ground as 
the function of the distance on the ground as 
the function of the distance froB the source 
was calculated assuning the wiaa velocity to 
be a linear function of height. The six 
equations were obtained deterBiniag the 
relative concentrations of the particles on 
the earth surface, i IGIEB coaputer was used 
for nuaerical calculations, for saall 
explosions prsdaciaf deads in the 
tEoposphere found for distances cov^ed by 
the local fallout, carves on the size 
distribution anfl aass of the paEticles for 
several aistanees and explosion yields are 
presentea, Sifuificant dlffereKjes in shape 
of the particle si2e aistribatisa and nass 
distribation for differences in explosion 
yields were found. (Aath) (HIS) 

<337> 
Krey, E.i., and a, Klein aan. Health and Safety 
laboratory, EaviroBBeatal Studies Division, Mew 
fork, n . 1970, April 1 

Project liEstreaa. HASl-224| Part sf Hardy, 
E.P., Jr., Falloat Prograi Quarterly Sunaary 
Beport, Deceaber 1, 1969 through larch 1, 1970, 
(p. 11-9 - 11-19), 144 p. 

Project AJEStEean is HiSl's study of 
radioactivity in the lower stratosphere usiag 
aircraft as a saapling platfoE«. Data in the 
report cover lissions flown in April, July, 
aad October 1969. Air filter saaples were 
collected and analyzed. Based opon gaiea 
Beasareients, fractions of the filters tere 
coBbined and sent to coatractor laboratories 
for detailed analyses ineladiag Fe 55, Sr 89, 
Sr 90, Zr 95, Ce 141, Pb 210, Po 210, Pu 238 
and Pu 239 and 240- fiesults of the quality 
control prograa for October 1969 showed the 
precision error of analyses is less than plus 
or Biaus 10S except for Pa 238 and Pa 239 
results for saaples 2476 which differ widely 
froB its duplicate 24S8. A third daplicate 
will be sabiitted to verify results. (BBH) 

<338> 
lefeore, H., and A, GodegieBt, Centre d^Etades de 
BEuyeres-le-Chatel, HsattoBge, Fraice. 1974, 

Bay 6; 1974, July 26 

liquid Scintillatisn Couotiag of Alpha Eoitters. 
Badiochealeal aid Badioanalytical letters, 
17(3), 197-205; BBWL-tr-127; 7 p. (French, 
English Abstract) 

The use of liquid scintillators for 
•onitoring solutions coataaiaated with Pu 239 
to pa 242, *i 241 and Ip 237 was tested. In 
a liquid scintillator, eaergy traBsfer occars 
in a hOBogenous »eaiuB, Ihe alpha particle 
looses its energy by transferriag it to the 
aolecules of the solvent which then excites 
the prioary seintiilatioa. Scintillators 
were tested under conditions of aifferent 
aixtares and different conditions. There »as 
little difference between acitivities 
•easurea in HCl and H2S04 aedia, but ia an 
1103 BediUB alpha counting loss was caused by 
loss of low eaergy betas of Pu 241 (0-21 kw) . 
leasareBents of the various isotopes and the 
efficiency of liquid sclatillation for 
BoaitoEing alpha eontaninated solutions were 
discussed. (JTE) 

<339> 
linaekea, C.I., J.H. Ihite, S.J, Toy, and C-W, 
sunabeck, Lawrence liveraore laboratory, 
livernore, CA. 1975, loveeber 21 

Aabient EnviEOnBeatal Badiation Monitoring at 
the Lawrence liveraore laboratory. OCSl-77106; 
Part of Proceedings of the Health Physics 
Society 9th Hidyear Topical Syaposiua oa 
OpeEatisnal Health Physics heia in Denver, 
CaloEado, February 9-12, 1976, (6 p.). 

TheEBOluainescence dosiaetry (TID) is the 
principal Beams of Beasaring aabieat gaaaa 
Eadiation at the Lawrence livermoEe 
Laboratory- These dosiaeters are ased at 12 
periseter l«:ations and 41 locations in the 
offsite vicinity of the laboratory, and are 
exchanged guarterly. Control dosiaeters are 
stored in a 75-«a-thick lead shield located 
out-of-doors to daplicate temperature cycling 
of field aosiaeters. Effect of dosimeter 
response to radiation ia the shield is 
deterained each quarter. Calibration 
irradiations are aade aidway through the 
exposure cycle to eoapensate for signal 
fading. Terrestrial exposure rates 
calculated froa the activities of naturally 
occarriag araniaa, thoriu«, and potassiua in 
liveraore falley soils vary froa 3 to 7 
ua/hr. Local inferred exposure rates froa 
cosBic radiation are approxiaately 4 Or/hr. 
TLD aeasarenents are in good agreenemt with 
these data- Offsite and site periaeter data 
are coapared, and diffeEences related to 
Laboratory operations aEe discussed. (Auth) 

<340> 
lias, t., and 1, leinlandeE, AlKBI, Hanaa, 
Geraan Feaeral Bepublic. 1972 

Design and Fabrication of PlutoaiBB Soarces for 
Caraiac PaceBakers, COIF-720519; Part of 
Proceedings of the 2na International Syaposiaa 
on Power froa ladioisotopes held ia Hadrid, 
Spain, Bay 29-Jiiae 1, 1972, (p, 8 93-905), 986 p. 

In a cooperation of AlKEi, Hanaa, and Gfl, 
Karlsruhe, a Pa 238 device for the 
Sieaaas-type theraoelectric converter has 
beea developed. The criteria leaaiag to the 
choice of fuel fori and the cladding 
aaterials are discussed in connection wtith 
the safety aspects involved. Ihe different 
fabrication steps of the capsule are 
described, begianing with the purification of 
Pa 238, the priiary treataent, the 
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fabrication of the fuel and of the capsule, 
and the quality control. First results of 
the safety tests against fuel release and 
radiation, and capsule design stability are 
givea. In all cases, leak-tightness of the 
capsule was pEesecved. lew centrifuge tests 
are being applied to detecnine the strength 
of weiaiag oa the device. (BBi) 

<3«1> 
Hajor, W.J., K.D, lee, and E. A. Wessaaa, IFE, 
EBvironaeatal Analysis laboratories, HJchnond, 
ca. 1975, Juae 

Aaalysis of Plutoniua 239 and Aaericiaa 241 in 
Hevada Applied Ecology Group Large-Sized Bovine 
Saaples. ifO-153; Part of white, H.G, and 
Dunaway, P.B. (Eds.), The Badioecology of 
Platoniai and Other Transuramies in Desert 
EnvironBeats, levada Applied Ecology Group 
Bcogress Beport for 1974, (p. 449-463), 504 p. 

Analysis of environaental levels of Pu 239 
and Aa 241 in Hevada Applied Ecology Group 
(MAEG) large-sized bovine saaples requires 
developient of special procedure 
•odifieations to overcome the coaplexities of 
sample preparation and analyses. Also, 
special techniques are often eiployed to 
prepare and analyze different types of bovine 
saaples, such as nusele, blood, liver, and 
bone. Saaple sizes range up tc 4 kg of 
muscle aad 1.5 kg ef bone. Sascle aad large 
tissue samples are cubed prior to aAing, aad 
bone is sawed into saall seeticns. large 
saaples are split between several 2-liteE 
Pyrex beakers and deeoaposed on a hot plate 
to a charcoal appearance. Ashing is 
conpleted at 450 degrees C in an ashing 
furnace, Ashiag is done conservatively to 
outgas the saaple without starting grease 
fiEes. The ash is dissolved in dilate HCl. 
Aay insolable residues are filtered, ashed, 
and dissolved with HF-HI03, i3B03, and 
soBblaed with the dissolved ash. Plutoniua 
236 and An 243 tracers and I carrieE are 
added and equilibrated with saaple acitivity. 
In large saaples, the Pa and A« are first 
carried on a nixed CAF2 - IF3 frecipitate. 
Plutoniua and Aa are separated on am aaioa 
colunn, and Pu is purified aad deteraiaed by 
previously reported nethods. iBericias is 
purified by liguid-liqaid extraction with 
HOEHP, then carried on a precipitate of IP3-
Eesidual Ca and ig are removed ia an acid 
oxalate step. Anericiu^ is finally purified 
on an ET0H-6i HS03 anion exchange eoluan aad 
electrodeposited ©a platiaui for alpha 
spectroaeter counting. Plutoniua and An 241 
detection Units vary with saaple ash 
content, but typically are 10 (E-4) dpa/g ash. 
Average tracer recovery for Pu 236 and Aa 
243 is 80 ana 60X, respectively. Since Am 
241 has a higher energy than Ai 243 (5.49 vs 
5.28 ie¥) , the tracer Bust ba •ateied with 
the Aa 241 for accarate aeasureient. (Auth) 

Figures 1 aad 2 sasBarize saaple preparation and 
separation of plutoniua amd aoerieiuo. Figures 
3-5 suBiarize extractiso, isolation, and 
purification of aaericiuB. Table 1 shows the 
elutioa percentages of aaericiua 241 fron Dowex 
1 x 4 anion resia csluan by organic aqueous 
sashes. 

<3«2> 
McClearea, H.A., Savannah liver Plant, Aikea, 
SO. 1974, July 

Plut9niun in Soil at the Savannah Biver Plant. 
WASH-1332; COIF-740406; DPSPD-74-30-14; Part of 
Proceedings of the 2na AEC EnviroaKatal 

Protection Symposiu« held in Albaqaerqae, lew 
Mexico, April 16-19, 1974, fol. 1, (p. 
495-510) , 1151 p. 

The aaount of plutoaian in andistarbed soils 
reflects casalative deposition froa all 
soarces. The prograa to aeasare Pu in soils 
was intensified at the Savannah Biver Plaat 
(SEP) in 1972. Plant perioeter and off site 
soil saiples sboMed a background deposition 
level of approKiaately 2 uCi/kB2- This was 
well within the range of deposition noted ia 
southeastern Onited states and indicates that 
off site deposits due to SEP operations are 
saall c©«par®a to background. Saaples taken 
with in a 2-kilo»et@r radias of each of the 
two chenical separations areas show higher 
levels, iaaicatiag some plaat contribation. 
(Auth) 

Table 1 shows the plutoaiua aepositioa profile 
for 1973. 

<343> 
lijnheer, B,J., Coaaissioa of the European 
Couaoitles, Joint Huclear Besearch Centre, Geel 
Establishaeat, Central Bureau for Iaclear 
MeasUEBBeats, laxeabarg, Belgium. 1973, October 

The Perforaaaee of a Fissioa Track Dosiaeter for 
Moaitoring the ieatron Badiation froa 
CaliforaiUB 252 Soarces on Hands Iaside Glove 
Boxes. EOE-5041-e; 46 p. 

A description is givea of a personnel neatron 
aosineter basea oa fissioa track registEatioa 
in a 10 ua thick Hakrofol foil in coabiaatio® 
with two thoriua discs, for use oa the hands 
of operators dariag the hanaiiag of Cf 252 
sources inside glove boxes oc aarlag 
iiplaatation work for therapy purposes. The 
device contains also a TlD-100 chip for 
measuring the gaaoa-dose eqalvaleat oa the 
haod. The angular dependence of the response 
of the aosimeter with thoEiaa and other 
fissile aaterials was aeasarea at differeat 
eaergies. the neutrsa sensitivity of the 
dssineter was deteriiaed with a calibcatea cf 
252 source and aaounts to 14,9 plas oE Biaas 
0.7 nrem. (Aath) 

<344> 
Hoaea, D.D., J.w. etsllins, and B.E. Jaqaish, 
national Environiental Eesearch Center, las 
Vegas, If. 1971 

LaboratoEy Systei for Tritiaa Aaalysis of large 
luabeES of Enviroameatal Saaples. COir-710809; 
Part of Boghissi, A.A- and Carter, H.l- (Eds.), 
Proceedings of a Symposia® on Tritiu« held ia 
Las fegas, Ievada, August 30-Septeaber 2, 1971. 
Hessenger Graphics, Publishers, las ¥egas, 
Hevada, (p, 512-516), 807 p. 

Techniques have bee® developed for sample 
preparation and tEitiua analysis of sUEface 
water, atmospheric •oisture, nilk, arine, 
vegetation, soil, blood, animal tissae, and 
natural gas. Degassers used and proceaares 
carried out to Eenove water from the liade 13 
X noleculaE seive which are used to collect 
atmospheric aoisture are described. Water 
for analysis is removed froa soil, 
vegetation, aninal tissue, and blood by 
vaeauB distillation. Bater is reBOved froa 
•ilk and urine by distillation asing staadard 
Bicro glassware, Hataral gas sanples are 
eonbusted by passing the gas over copper 
oxide at 750 degrees c. The water given off 
is collected and distilled. Beckian IS-IOO 
aibieat teaporature counting systems with low 
backgrouna photo-sultipller tabes are used 
fOE counting. (JTE) 
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<3«5> 
Boores B.E.s amfl s . f . Kaye^ Oak lidg© l a t i o s a l 
l a b o r a t o E j , EB¥iiroa»eiital Sciences Diwislom, Oak 
Bidge^ Ti- ISIUs October 

Ihe Ef fec t of Deposi t ios T e l o c i t i e s on E s t i a a t e s 
of EawiroBBemtal Transport and POfffllation Doses. 
COIP-7410181 t a r t of Har t , J . C , e t a l (Eds.J , 
Proceeaiags of the Sth Health Phjs lcs Socls tf 
Bidfear Topical Syiposiaa en Popsla t ion 
Ixposiires keld i a K B O I F H I S B Tenacssee^ October 
21-2<»s 1974s (p. 283-288) s ««» p . 

OmceEtainties In walaes used for depos i t ion 
v e l o c i t i e s of p a r t i c u l a t e Eadioimelides 
r e l e a s e d t o the ataoapliere b j m c l e a r 
f a c i l i t i e s ha^e led t o uaceir ta i i i t ies in 
e s t i a a t e d population doses, h asmpiter s tudy 
of 33 radiomaelidese assuaed t o be re leased 
as p a r t i c l e s £ro» an IBIBB fue l r ep rocess i ag 
p lan ts t a s aesigmed t o ewalaats t ke 
s e n s i t i f i t f of e s t i a a t e d doses to se l ec ted 
values for depos i t ioa ¥€ loc i t i®s . Depos i t io i 
¥ e l o c i t i e s sere ¥ai:ied froii 0 . 1 t o 10 c»/seca 
Mhich i s approxiamtely tlie raage fonnd in the 
l i t e r a t a r e for the fern • e a s a r e i e a t s t h a t l»a¥e 
bee® repo r t ed . l t «ospke r i c a e i ^ e t s l o n froa 
a lOO-netet s tack ^am g s t l n a t e d foe the 
average aamial a e t eo ro log i ca l condit ioj is of 
18 r e a c t o r s i t e s in t he Omited S t a t e s . A 
fflEifora popala t ion d i s t r i b u t i o n wi thin a 
5 0 - a i l e r a d i o s of the p lan t was assiMed. 
Inc reas ing the depos i t ion ¥elQcitf lEcreases 
th® dose through iagestlOB of food produced 
i n the area and the dose through exposure t o 
con taa ina ted land s u r f a c e s , but dec i sases the 
irabalatioE and i^ ie r s io i i doses . She 
depos i t ion ¥e loc i t7 for each rad ioniKl iae sas 
de t e r a i aed so a s to g i t e t he average of the 
•itiiauB and •aziauii doses (foe A o l e bodj and 
for re fe reace otgass) coapnted o^er t he range 
of depos i t ion ¥@lociti®s used i a t h i s s t a a j . 
l e a r l f a l l of the values f a l l withi® t h e 
rang® 0.7 t o 1,35 c m / s e c t i t h l o s t c l o s e t o 
1 cu/sec. The use of t he se values assures 
t h a t doses goald aot be underest iBated by 
• o r e thaa 50»,. The u a c e r t a i n t i e s for whole 
body dose range f r o i p lus or Biass * t© p l u s 
or Bimis 99 percent ; t he a a j o t i t y i s g r e a t e r 
than plus ' o r aiiias 80 pe rcea t . Oncertaimtj 
H a l t s for a t o t a l f a c i l i t y r e l e a s e can be 
ass igned by weighting dcse u n c e r t a i n t i e s fo r 
the s p e c i f i c r ad ioaac l i de s by t h e i r r e l e a s e 
r a t e s t o t he enwlEOBBent. | iu th) 

Table 2 shons depos i t ion » e l o c i t i e s and 
populat ion dose u n c e r t a i n t i e s for seweral 
EaaioBUclides, iECluding Pu 239, -Br238» 0 235 , 
0 238, 0 234a »• 2118 and Ca 2«l«. 

<3«6> 
HicholS; C.E., Idaho Hucleac Corporation^ Bealth 
and Safety Branch, Idaho Falls, ID 

PlutoniUB sensiti¥e ilpha iir Monitor. 
COHF-6901031 Part of iillis, C.I. and Handloser, 
J-S. |Eds.), Health Physics Operational 
Boaitoring, Proceedings of the Hsalth Physics 
Society Midyear Tofical Syiposiaa held In Los 
ingeles^ Califorala, January 29-31^ 1969, »ol. 
2» Gordon and Breach, Science Publishers, lew 
lock, Mem York, |p. 1117-1125), 18II8 p. 

A plutoniuB senslti»e alpha-air •oaitor, 
utilizing two ZnS scintillation detectors, 
has been deweloped at tke Idahc Nuclear 
Corporation Health and safety laboratory that 
®ill detect Pu 239 in the presence of the 
Bost adverse natural activity ataospheres 
found within the iational Seactor Toting 
Station, the instrument, without the use of 
discriBinatocs, has fleBonstrated that it can 
eliainat® greater than 30% of the 2,250 dps 
alpha natural background actifity collected 

in order to detect <»8 HCGs of soluble Pu 239 
within 1-1/2 hours, with the use of 
discriminators, the instraient should be able 
to detect e¥en lower concentrations of m 
239. CAuth) 

<3il7> 
lot gi¥ess O.S. Eavironaental Protection Agency, 
Office of Badiatlom Progtaas, Washington, BC 
1973, Harch 

PlatomiuB in Airborne Particles, Jmly-Septenber 
1972- BaaiatloD Data and Reports, llfJ), 208. 

The results of the plutoniUB analysis of 
saaples collected by the 0.S, Enficonaental 
Protection agency froa eleven selected 
ladiatlon Ilert ietsork Stations were 
presented briefly. These reports ®®E® 
initiated in »o¥eBb®r, 1965. (JTEl 

<3<t8> 
Hot gi¥eB, lound laboratory, Hia«isbnrg« OH. 
1974, Harch 

EnfironBental le¥els of Badioacti¥lty at itoaic 
Energy Comaission Installations. 1. Hound 
laboratory, January-Deceaber, 1971. ladiation 
Data and Reports, 1513), 13i»-1«7. 

Tie a¥erage concentrations of Po 210, Pu 238 
and tritiua detected in the en¥ironBent 
surrounding iound laboratory fco« January 
through Deceober, 1971 sere preseated. iir 
sanples were collected froa an area of 1250 
Sfuare mles around the laboratory, iir 
samples collected by the BontgoBery County 
CoBbised General Health District were also 
analyzed, and three on site saapliag stations 
were utilized. The highest a¥erag® 
concentrations of Pa 238 and tritiaa in air 
during 1971 were 1% and «S of their 
respecti¥€ AEC standards. The a¥etage 
concemtrations of Po 210 were approxiaately 
0.2S of the lEC standard. later samples sere 
collected twice per Meek along the bank of 
the Great aiani fii¥eE and from two ponds 
northeast of the laboratory. The highest 
a¥erage coacentcation of Pu 238 was 0.2X of 
the SEC standard. The highest a»erage 
concentrations of Po 210 and ttltiun were 1.8 
and 2.8? of their respecti¥e iEC standards. 
Drinking water froa surrounding cooBUnitiss 
Kas sampled quarterly and analyzed. 
Concentrations of Po 210, Pu 238 and tritiue 
were less than 0.05%, 0.0 W , aad 2X of their 
»EC standards respectlwely, locally gross 
food and ¥egetati©n samples including nilk, 
eggs, garden vegetables, grass and aguatic 
life were collected and analyzed. The 
highest Po 210 and Pa 238 concentrations «ere 
found in the aquatic life, 7.7 and 0.12S of 
the respective IEC standards. Only itlk was 
analyzed for ttltius, and showed a 
concentration of 0.2*S of the AEC standard-
Soil samples were taken by surface scrapings 
approxiaately 1/8 imch deep and aaslyzed for 
Pa 238. The highest concentration was 
approxiaately 2.OX of the most restrictive 
levels for urban areas. Soil core sanples 
and silt samples »ere also analyzed and 
given^ however, no standards wre available 
at that time. (JTE) 

sonitoring of the Bound laboratory environs for 
1971 is displayed in twenty-four tables. 

<3i»9> 
Hot given. Health and Safety laboratory. Hew 
fork, II. 19738 April 1 

Fallout Prograo Cnarterly Sunmacy Seport, 
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<3ll9> C O H . 
»pp@ndiK. i » S l - 2 7 3 | U51 p . 

E x t e n s i v e d a t a c o l l e c t e d by f o u r f a l l o u t 
a o m i t o r i n g p rog rams a r e c o m p i l e d and 
p r e s e n t e d i n t a b u l a r f o r a . The p r o g r a n s a r ® : 
S t r o n t i u m 90 and Sr 89 i n i O B t h l f D e p o s i t i o n 
a t i o r i a Land S i t e s , E a a i o s t r c n t i u a 
D e p o s i t i o n a t i t l a n t i c Ocean f e a t h e r 
S t a t i o n s , R a d i o n u c l i d e s and Lead i n S u r f a c e 
I i r , and l a d i o s t r o s t i U B i n l i l k a a d Tap 
W a t e r . T a b l e s cf c o n v e r s i o n f a c t o r s and 
r a d i o n u c l i d e s a r e i n c l u d e d . |JTE) 

<350> 
l o t g i v e n , O . S . i t e n i c E n e r g y C o a B i s s i o n , 
D i r e c t o r a t e o f R e g u l a t o r y S t a n d a r d s , Washimgtona 
DC. 1 9 7 » , l a y 

l e a s u r e i e n t s o f B a d i o n u c l i d e s i® t h e 
E n v i r o n a e i i t , S a n p l i n g and l a a l y s i s of P l u t o n i u a 
i n S o i l . B e g u l a t o r y Guide S o . I . S s 9 p . 

T h i s g u i d e d e s c r i b e s p r o c e d u r e s a c c e p t a b l e t o 
t h e E e g u l a t o r y s t a f f f o r s a a p l i n g and 
a n a l y s i s of p l u t o n i u a i n s o i l w i th t h e 
s e n s i t i v i t y and a c c u r a c y needed t o a d e q u a t e l y 
• o n i t o c p l u t o m i o B i n s o i l i n t h e e n v i r o n s of 
f u e l r e p r o c e s s i n g and f u e l f a b r i c a t i o n 
f a c i l i t i e s . ( l u t h ) 

<351> 
l o t g i v e n . Hound L a b o r a t o r y , l i a i i s b u r g , OH. 
197<» 

iouad P l u t on iUB S t u d y . P r e s e n t a t i o a g i v e n t o 
t h e J o i n t C o m a i t t e c on a t o « i c Energy i n 
S a s h i n g t o B , B.C., O c t o b e r 2 , 197«lt 64 p . 

The o b j e c t i v e s of t h e s t u d y a r s i e v a l u a t i n g 
t h e i n v e n t o r y o f p l u t o n i u a 238 i a t h e 
e n v l r o a a e n t a t Hound l a b o r a t o r y , d e t e t B l n i n g 
t h e s o u r c e o f p l u t o n i u a 2 3 8 , and a l l e v i a t i n g 
any p o t e n t i a l h e a l t h h a z a r d t o t h e g e n e r a l 
p u b l i c . The i n f o r a a t i o n rtich i s i n t h e form 
of p i c t u r e s , t a b l e s , l i s t s , d r a s i n g s , e t c . 
w i t h no t e s t , i s s e p a r a t e d i n t o f i v e t o p l e s s 
l o c a t i o n s o f C o n t a a i n a t i o m , R e s u l t s o f 
S a m p l i n g , H e a l t h and S a f e t y i n a l y s i s j S o u r c e 
of C o n t a m i n a t l o e , and O n s i t e / O f f s i t e I c t i o n s . 
The h i g h e s t c o n c e n t r a t i o n s s e r e found i n 
n o r t h C a n a l C«.56 n C i / g ) and s c u t h c a n a l 
C3.37 u C i / g ) . I t was d e t e r a i n c d t h a t w a t e r 
and a i r c o n c e n t r a t i o n s l e r e b e l o » t h e 
c o n c e n t r a t i o n g u i d e and t h a t t h e r e i s no 
h e a l t h h a z a r d . Scae o f t k e a c t i o n s p l a n n e d i s 
t e n p o r a r y d a a s , h i l l s i d e s o i l removed, 
h i l l s i d e g round c o v e r , r e t e n t i o n 
b a s i n s / d r a i n a g e u p g r a d e , and an o v e r f l o w 
b a s i n . IJTEJ 

<352> 
Not g i v e n , C o a l t a t o i a z i o a a l e p e r I ' E a e r g i a 
i u c l e a r e . Bone, I t a l y . 1 9 7 1 , O c t o t e r 

Data on E m v i r o n a e n t a l H a d l s a c t l v l t y C o l l e c t e d i n 
I t a l y , J a n u a r y - D e c e n b e r , 1970 . i a O T - S « S - 1 1 - 7 1 ; 
233 p . 

The d a t a c o a p i l e d i n t h i s r e p o r t i s d i v i d e d 
i n t o 3 s e c t i o n s b a s e d on t h e o r i g i n : CIS 
n a t i o n a l n e t s o r k s , (2J l o c a l n e t w o r k s , (3J 
I s o l a t e d and v a r i o u s s t a t i o n s , and a f o u r t h 
s e c t i o n c o n t a i n s a l i s t o f p a p e r s d e a l i n g 
Mlth d a t a on e n v i r o n a e a t a l r a d i o a c t i v i t y . 
P r e c e e d i n g e a c h g r o u p i n g o f d a t a , i n f o r a a t i o n 
i s g i v e n on s a m p l i n g , s a a p l e t r e a t a e n t and 
t h e t y p e of c o u n t e r s u s e d . M l d a t a i s 
p r e s e n t e d i n t a b u l a r oc g r a p h i c a l fo rm. The 
t a d i o n u e l i d e s w i t h which t h e s t u d i e s a r e 
c o n c e r n e d a r e s t r o n t i u a 9 0 , s t r o a t i u a 8 9 , 
g i r c o n i u a 9 5 , c e s i u a 137 , and c l u t o n i u a 2 3 9 . 

D a t a a r e p r e s e n t e d on t h e r a d i o n u c l i d e 
c o n t e n t o f f a l l o u t amd t h e r a d i o a c t i v i t y i n 
a i r , s u r f a c e w a t e r s , d r i n k i n g w a t e r . B i l k , 
b r e a d , b o v i n e a e a t , f i s h , B o l l u s k s , 
i n d u s t r i a l food p r o d u c t s , and v a r i o u s 
v e g e t a b l e s . P lu ton iUB was a e t e r a i n e d o n l y i n 
t h e s e c t i o n on f a l l o u t and OBlf a t t h e I s p r a 
s t a t i o n . The Pu 239 c o n t e n t f l u c t u a t e d fsom 
0 . 6 3 X 10CE-3) BCi/km2 im J a n u a r y t o 3 . 5 x 
10 (E-3) i a S e p t e e b e c amd 0 -33 x 10CE-31 by 
D e c e a b e r . (JTE) 

<353> 
l o t g i v e n . Mound L a b o r a t o r y , H i a a i s b u r g , 
1 9 7 4 , Deceabe r 

OH. 

Bound Laboratoryaaiaboratorf, Jamuarf-Deceaber, 
1972. Radiation Data amd Seports, 15(12), 
83«I-8IS1, 

The average concentrations of Po 210, Pu 238, 
and tritiuB detected in the environment 
sucroundimg Hound laboEatory, HiaaisbuEf, 
Ohio, are presented for calendar year 1972. 
The average concentrations of these 
radioisotopes sere Hell Hithim the stringent 
standacds adopted by the itomic Energy 
Coaaissiom, Atmospheric •oaitoring foe 
radioactive species was upgraded by the 
completion of an offsite network of 10 
coatinuous, high-volune air sampling stations 
during PebEuary 1972. The average 
concentrations of Po 210, Pu 238, and tritlun 
measured in air during this period were less 
than 0,02 percent, 0-3 percent, and 0.1 
percent of their respective IEC staadards. 
Water aonitoEing for radioactive species 
found the average concentrations of Po 210, 
Pu 238, aad tritius aeasmred at the water 
sampling locations during this period to be 
less than 0-3 perceat, 0.1 perceat, amd 0.5 
percent of their respective iEC standards. 
These results represent a significant 
reduction ia coBceatrations of Po 210 and 
tritium over those aeasurea during 1971. 
additionally, data concerning radioactive 
species is surface water, community drinkiag 
water, foodstuffs, soil and silt are 
presented. So significant uptake of 
radioactive species free air or water by 
plant or animal life has been observed. Ho 
reentrainieat of radioactive species fro» 
soil or silt ia indicated at this tine- Soil 
core sanples analyses Bill continue to 
establish a Pu 238 soil laveatory as part of 
the total program to assess the iipact of the 
laboratory's operations on the environment. 

Table 26 shows concentration of Pu 238 and 
tritittm in milk, fruit and vegetables, grass, 
field crops aad fish for Januacy-Decembec, 1972-
Table 27 shsus Pu 238 results in soil core 
samples, Sound laboratory, Jaauary-neceBber, 
1972. Table 28 shows suaaary of Great Hiasi 
River silt saiples for Pu 238, Mound laboratory, 
January-Deceober, 1972. 

<35IS> 
lot given, ionad laboratory, Hianisburg, OH. 
1973, iarch 

Hoaad laboratory, July-December, 1970. 
Badiatiom Data and leports, 1«C3), 216-219. 

Air aad water aomitoring around Hound 
laboratory for the period of July through 
December, 1970 is described aad data is 
presented. The average concentrations of Po 
210, Pu 238, and tritiui ia the eavlroaaent 
were all belo® the Atomic Energy Conaission 
radiation protection standards, |JTB) 
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<355> 
Eangarajan, C., aad D.C, iishra, Itoaic Energy 
Establishient, Health Physics Divisioffi, Bombay, 

1966 

(Eds,), The Radioecology of Plutoniua and Other 
Transuraiiics in Desert EBviroameats, Hevada 
Applied Ecology Group Progress Beport for 1974, 
Cp. 89-95) , 504 p. 

iethods of Pallout Heasurememts Osed in India. 
COMF-6603411 Part of Proceedings of the 111 
India Symposiua on Eadloactivlty and Meteorology 
of Badionuclides held io Boabay, India, aarch 
14-18, 1966, Ip. 287-300). 

Beasurenents of eaviroiaental radioactivity 
in India have been aade since early 1956-
These seasureients are useful in estiaating 
the contaaination of the savironaent with the 
radioactivity released ia nuclear tests, in 
studying ataospheric motions and Bising 
processes involved, and in obtaining 
information on types of weapoas-
Heasureoents have been aade oa the 
radioactivity of ground level air, rainwater 
aad deposited dust. Bilk and other food 
stuffs consumed by the population, huaan bose 
and surface soil. Orouad level air, rainwater 
and deposited dust have been measure for 
total beta activity and also for certain 
long-lived isotopes. Silk is analysed for Sr 
90, Cs 137 aad natural activity due to K 40. 
Bone analyses are coafiaed to Sr 90 
measareieats. Soil Beasucenents are carried 
out to estiaate the natural activity from 
utaniuB, thoriui, K 40 aad also the fission 
product activity deposited as a result of 
nuclear tests, i brief susaary of these 
Beasisreneats is gives. (IB) 

An area around Site D, Area 11, was 
for measuEenent of radiation doses with the 
objective of investigating low-level, 
los-energy gaiaa radiation (with so«e beta 
radiation) effects at the cytological or 
•orphologlcal level ia native shrubs. In 
this preliBinary investigatioa the exposure 
doses to shrubs at the approximate height of 
stem apical aecistea sere estimated for a ten 
year period. Bosi^eter packets were 
suspended about 25 c» above the earth's 
surface by nylon filanent lines attached to 
tetrahedron dosiieter supports. Dosimeters 
were left in the field for 69 days, returned 
to the laboratory aad eiposures evaluated, 
fhea the dosimeters nere Eeao¥ed froa the 
field, nuaber of standard field aonitoriag 
radiation seasureaents were also aade. The 
dosiieters indicated exposures of 
approxiaately 30 to 140 B for the period of 
tern years. The field instruiemt doses 
extrapolated to doses only 20.7% plus or 
minus 6.«« of the dosiieter doses. Several 
factors which could have contributed to the 
differences were discussed. It was concluded 
that a survey instrueemt reading Bade at 
about 25 CM should indicate about 1/5 the 
dosimeter neasured exposures. So cytology 
has yet been undertaken becau^ of the 
drought since the rinter of 1973. lAith) CJIBI 

<356> 
Beiner, &.., j;. K. Reichert, amd I.G. Scott, 
itoaic Eaergy of Canada, liiited, ihit^hell 
iuelear lesearch Establishieat, Pinasa, 
Banitoba, Canada. 1974 

Effect of Heteorological fariables oa 
JtBospheric Suspended Particulates and 
associated latural Badom and Thoros Daughters. 
COW-7311101 IiEi-SB-181/26| S1I/P0B/35»| Part 
of Proceedings of a Syiposiaa oa the Physical 
Behavior of ladioactive Contaainants in the 
KtBOsphere held in fienaa, Austria, Ho¥eaber 
12-16, 1973, Ip. 189-210), 

A study of suspeaded particulates and 
associated natural raaionuclides in the loser 
ataosphere n s undertaken at the Vhiteshell 
Buclear lesearch Establishaeat not only 
becaase of the expectation that it uould 
illUMiaate the sonetiaes perpleiiug beha¥ior 
of airborne fission products, bat also 
because the data are intrinsically iaportant 
ia monitoring ataospheric diffusion and air 
pollution- The results show that sueaer 
radon and thoron daughter cosceatrations 
depend aaialy on teaperatuce and wind, 
whereas no elear-eut associaticn is found in 
winter, ionthly lean particulate 
conceatratioas varied from about 25 ug/B3 ia 
suBBer to about 8 ug/B3 in winter e»2ept 
during soil erosion. Haraonlc analysis 
revealed a partlealate conceatEatlOB cycle of 
3 to 4 days, which agrees sell with an 
ataospheric pressure periodicity for this 
latitude of 3,5 to 3,9 days. This siailarity 
exeaplifies the physical dependeace of 
pollution cycles on synoptic-scale 
•eteorological features. |iuth) 

<357> 
Bhoads, I.*., and l.A. Franks, BGSG, Santa 
Barbara Dlvisioo, Gcleta, CA. 1915, Juse 

Eadiation Doses and Possible Badiation Effects 
ef Low-level, Chronic Badiation ia fegetation-
MTO-153S Part of ihite, I.G. and Dimaway, P.B. 

<358> 
Sobiason, S . I . , J.K. Balr, aid J . l . Duggan, 
Oniversity of &laba«a, Birainghaa, l i s Oak Bidge 
Hatiomal Laboratory, Oak lidge, IHi forth Tesas 
State Oaiversity, Beaton, TX. 1975, Harch 

ibsolBte leutron Yield of a Fluorescent Thyroid 
Ssasaec source. Health Physics, 28, 205-207. 

Systeis for x-ray fluorescent scanning of 
thyroid glands use the gaaaa-radiation froa 
•u l t i cur ie km 24J sources to s t iaulate 
characteris t ic x-rays of the iodine i s the 
glasd. Iuelear reactioas induced ia the 
source BatrlK by a lpha-a r t i c l e s froi the 
decay of An 241 produce a flux of fast 
neutroas. The neutron flux of a 5 Ci An 241 
source in the soBrce-coili«ator assembly of a 
fluorescent scanner was aeasured to be 3.22 
10 |E*4) aeutrons/sec with an ercoE of the 
root oean square of plus or eiaus 2.2 
peEcent. (Auth) 

<359> 
lusch, G.K., i.P- HcDowell, and f.G. Kaapp, 
Irgoane sational laboratory, irgoase, Il| 
Argonae Hational laboratory, Idaho Palls, ID. 
1976, Pebrnary 

The Zero Power Beaetor luaber 9 Airborne 
PlutaaiUB Honitociag systea. Transactioas on 
iuelear science, 23(1), 690-692| COIF-751116| 
Part of proceedings of the Suclear Science 
SyaposiUB held in San Francisco, Califoraia, 
SovenbeE 17-21, 1975, (4 p.J-

The design and opetatioa of an airborne 
plutoniUB Bonitorimg systea which is 
installed in the Zero Power BeactoE io. 9 
(ZPB-9) facility at Argonae Iational 
laboratory are discussed. This •omitoriag 
systea utilizes particle size and density 
aiscrinination, alpha particle energy 
discrlBinatioa, and a backgrouad-subtractio 
technique operating ia cascade to separate 
airborne-plutoaiUB activity froa other, 
naturally occurring, airborne activity. 
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<359> COST. 
Relatively high sensi t ivi ty and r e l i ab i l i t y 
are achieved. The ZPS-9 airborne Pu monitors 
are capable of detecting Pu doses by 
mechanical discuptioa of Pu or i t s OKide of 
the order of 1 radiation concentration guide 
(RCG) hour in the presence of noraal 
backgrottrnds. The Bonltors are insensitive to 
D 234 and are net affected significantly by 
gaBsa-raf or beta par t ic le radiations. 
WuthI IJTE) 

<360> 
Sussell, J.L., and F.l. Galpia, U.S. 
InvlronBeatal Protection Agency, lashington, DC-
1973 

A Seview of Heasured and Estiaatea Offsite Doses 
at Fuel Bepcocessing Plants. C0iP-7211S7| Part 
of Proceedings of a syaposiua on the Hanagemeat 
of Radioactive Wastes froa Fuel Seproc^slag 
held ia Paris, Prance, ioveaber 27-DeceBber 1, 
1972, (p. 99-130), 1266 p. 

A review of offsite doses from fuel 
reprocessing as Beasured by EPA aad as 
calculated fron several sources of 
infocBation indicates that radioactive iodine 
and krypton 85 discharges are oittreatly the 
critical radionuclides In teris of public 
health. Developuental efforts should be 
directed to the control of these 
radionuclides. Discharges of radioactive 
rutheniUB during the solidification process 
•ay also be significant! however, oi»rating 
experience is reguired to establish 
aecont®«iaation factors. J&uth) 

<361> 
Sehoel, G.A., Battelle ienorial Institute, 
Pacific northwest laboratories, Blchland, SA. 
1975, February 

A Possible Esplaaation of Appareit AnOMlous 
airborne Coaceatration Profiles of Plutoniua at 
Bocky Flats. BiWl-1950 {Part 3) s Part of 
Sl«pson, C.1-, et al. Annual Report for 1974, 
(p. 221-223) , 287 p. 

i resuspensios experiment was coaducted at 
Kocky Plats during July 1973, to detemine 
airborne plutoniua concentrations as a 
function of wind speed, particle diaaeter, 
amd satpliag site. The saxlBUB airborne 
conceatEatioa of Pu 239 aeasared was 3.7 s 
10(E-15) Ci/B3 which is significantly less 
than the saxlaui peraissible concentration of 
6 X 10(E-13) Ci/B3 for nonoccupational 
exposure in a 168-hE week. The main saapling 
site was a 30 a tower east of the plant 
approximately aid-way between the eastern 
security fence aad cattle fence, Aicborne 
Plutonium concentrations were leasured at 
elevations fEOB 0.3 to 30 a above ground. 
However, airborne concentrations did not 
decrease as expected froi 10 to 30 a, but 
concentratioa increased with elevation. 
Plutonium in air saaples collected at each 
height was also analyzed by aass spectroscopy 
for isotopic Pu content. There are 
differences ia the Isotopic plutoaiun 
compositions at 30 • cofflpared to lower 
elevations of 0.3, 1, and 3 a. Isotopic 
coapositions in these lower elevations might 
be siailar to that oa the surrouadlag 
contaainated gtcuad if rasuspeasloa Is the 
source of airborne plutoaiu». In this case, 
isotopic coBpositions of resuspeaded 
Plutonium ranged fron 5.73 to 5.97 a/o for Pu 
240 and £EO« 0.31 to 0-35 a/o for Pu 241. 
These ranges iaclude the 5.93 a/o Pu 240 and 
0.33 a/o Pu 241 obtained for the back-up 
filter at a 30 8 elevation. In contrast, the 

isotopic coapositions for 2 and 3.3 U B 
particles at 30 • were outside these ranges. 
The data on isotopic Eatios of plotoniUB 
support the hypothesis that a source of 
airborne plutoniua was present in addition to 
that of locally resuspended soil. |PHM) 

<3«2> 
Sharia, B.C., s, Sooasuadaram, T. Surendran, 
D.K- KapuE, and S.P, Garg, Bhabha Atomic 
Research Centre, Health Physics Division, 
Bombay, India. 1974 

Plutoniua in Huaan iumgs: issesssent with Thin 
HalCTl) Detector Systeas- BAEC-748| COHF-730907 
CPart 2); Pact of Snyder, W-S- fEd.) , 
Proceedings of the 3Ed International Congress of 
the lEPA held in Washington, D.C, Septenber 
9-14, 1973, fp. 979-984). 

The develop»eat of detector systens for 
assessneat of inhaled Pu-&« dust deposited In 
huaan lungs by erteraal detection of the 
low-emergy photoos emitted, is a continuing 
prograa at Tromtay. The paper describes the 
work done with thin iallTl) scintillation 
detector systems. The background data inside 
Troabay steel tooi in different low-energy 
bands for crystals of thicknesses 1, 2 and 5 
•« ace presented. To study the capabilities 
of three detector systeas, each comsisting of 
a set of crystals of the same thickness, a 
realistic chest phantoB of an ladiaa adult 
was designed and employed. The chest phanloi 
was constructed from the rib cage taken out 
of the cadaver of an Indian adult. It was 
enclosed ia a hard polythene cover to 
slaulate the chest profile. Heasuresents 
were aade oa the absorption aad scattering of 
low-enecgy photoas |17, 22 and 60 keT) by 
four comstrsctioaal naterials in order to 
verify their degree of equivaleace to hu«a® 
tissue and granular sugar was chosen as 
tissue-egtti¥alent naterial in phaatoi 
construction. The counting efficieacies and 
liiits of detection of the three detection 
systeas for point sources of plutonua 
distributed in the central plaae of each lung 
of the phantom were studied. A few aormal 
subjects were counted with one of the 
detector systeas and the increase in 
background la the low-energy region was 
investigated. The natural and acgulEed 
radioactivity of each subject was •onitoEed 
with a 120.32 CB dianetec x 10.16 CB thick) 
lalfTl) crystal in a 50 c« arc chair 
geometry. Finally, the ©ffect of body build 
of a subject on the counting efficiency of pu 
is coBBeated upon and the future pcogEan is 
briefly indicated. CAuth) 

<363> 
Silver, ».J,, C.l. lindeken, J.l. Meadows, E-H. 
lilies, and D-B, Bclatyre, tawremce liveraore 
labaratory, liverBore, Ci. 1974 

BnviEoniental Monitoring at the lawremce 
Uvermore Laboratory, 1974 Annual fieport. 
OCBt-50O27-7«| 48 p-

In 1974, the average annual gross beta 
activity on particulate air filters was about 
five tlmem higher than in 1973- This 
increase was due al«ost entirely to the 
nuclear debris added to the stratosphere by 
the large-field Chinese ataospheric event of 
June 27, 1973. There were corresponding 
increases in specific fission-product 
cadioEUclides. Airborne 0 238 concentrations 
at Site 300 were higher than those at 
laboratory periaeters due to the use of 
"depleted" uraniun (a byproduct of 0 235 
enrichment) at the Site. These uraniun 
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<363> COM. 
concentrations weEe well below the etaadards 
set by the IEC. Soil samples collected ia 
the offsite Ticinity of the laboratory and at 
site 300 were analyzed for plutoniua- TheEe 
were aegligible chaages froa the levels 
reported la 1973. later sanples collected 
within the livernoEe falley and Site 300 
exhibited aoraal backgEound gross beta and 
tritluB activities. Vegetation saaples 
collected in areas geneEally downwind froa 
the laboratoEy coataiaed tritiii activities 
10 to 100 tiies higher than th©» collected 
in areas where the taboratoEf's coatributioa 
should be ainiBal, There were also two 
locations at Site 300 at which tEitiua levels 
ia vegetation were abowe background. Is all 
cases if this vegetation weEe a regular part 
of one^s diet, the annual whole-body 
radiatioE dose from tEitiua would be less 
than 1 BceB. The ecological study at Site 
300 showed that while tritiui Be and 0 were 
present in soae plants and asiials, in 
general the levels were not significantly 
different in those found ia organisas 
obtained from environaeatal areas of sinilaE 
ecology. The average annual gaiaa dose Eate 
at laboratory perineters was 74 •rem. In the 
offsite vicinity, the aveEage anaual 
background dose Eate ^as 68 Breo. Both 
laboratoEf periieter and Site 300 annual 
average airborne beEylliu® conceatratioas 
were less than 1% of the appEsptiate 
standard, leleases of heavy aetals to the 
liveriore sanitary sewer systei conformed to 
the discharge regulations of the City of 
li¥er«oEe, Io laboratory effluemt resulted 
in estiiated radiation doses to the public 
exceeding 5 area. Issessaent of the 
radiation doses to an individual froa the 
eavironieatal activities listed ia this 
report demonstrates that the dose 
contribution from labOEatory operations in 
1974 was small coapared with the 
approximately 100 Brei per year dose received 
fEO« natural sources. |Aath) 

description of the effluent monitoring, 
reporting and records system developed at 
IIEL for this application will be presented. 
(Auth) 

<365> 
Smith®ick, G.A., J.J. lelsei, S.l. fright, E.J. 
Cahoon, aad C.B. loussaint. Savannah Biver 
Operations office. Safety and EaviEonaent 
Division, Ea¥iron«eatal Activities Branch, 
iiken, SC. 1975 

Integration of BaviEoaiental ProgEans at a 
Diversified Suclear Production Site. 
CONP-750967 (fol. 1) | EBM-92S PaEt of 
proceedings of the 3rd Envicoaaeatal Protection 
Symposium held in Chicago, Illinois, Septeaber 
23-26, 1975, (p. 204-219), 1015 p. 

The eavlEonoeatal pEotectlon prograns at the 
Savaaaah Biver Plant (SBF) site have expanded 
to eaconpass a wide Eaage of objectives 
Imclmdiag miniiiizlag the release of 
contaminants thus aBelioratimg the iipact of 
the operations om the emviromaeat, and 
providing infoEBatioa that can help resolve 
regional and aational prohleas. Thermal 
discharges into streaas, noveaeat of 
transuramic elenents in the envirommeBt, and 
coal ash studies are e^aaples of these 
grogEaas. Through the use of an integrated 
approach to maBageaeat, the Savaaaah Biver 
Operations Office has developed an efficient 
•ethod for accoaplishing its nissioa as a 
production facility while lakimg sigalficamt 
coatrlbutioos to environmental protection. 
Integrated prograis underway include a study 
of Pu released froa SBP chealcal separations 
areas to deteEBime the effects of agronomy on 
resuspeDsion and the soil Pu profile, plant 
depositioa versus uptake, aad the iafluence 
of aniaals on Pu soveient. This program and 
others dealing with nonradioactive subjects 
aEe discussed. |JTE) 

Table 5 shows Pu, Sr, and 0 in air at 111 
perlBeter during 1974 C«»C1/B1.) 

<364> 
Siipson, O.D., Aerojet Mclear Coipany, Idaho 
Falls, ID. 1975 

ladioactive Effluent ionitorlmg at the Idaho 
Iational Eagineering laboratory. C0IP-79O967 
(fol. 2) s BlDA-921 Part of Proceediags of the 
3Ed En¥iroB»eatal Protection Syaposium held la 
Chicago, Illinois, Septeaber 23-26, 1975, (p. 
584-606), 1015 p. 

The Effluent and ladiation ieasuceaents 
laboratory at the Idaho Iational Engineering 
laboratory (IIEl) has recently upgraded 
capabilities in the field of aonitoriag aad 
analysis of radioactive airboEse amd liguid 
effluents usiag the technigues of gaaaa-Eay 
spectroMetry. The techniques and equipment 
used include re»otely-operated, 
COBputer-based Ge(ii) spectrometers which 
obtain data on a Eeal-tiae basis. Peraanent 
record files were maintained sf both the 
effluent release values and the gaoM-ray 
data froB which the release values were 
calculated. Should values for release levels 
ever be challenged, the ga»«a-Eay spectral 
infoEBatioa for any neasuEBeat can be 
recalled aad analyzed as needed. Daily 
effluent release reports were provided to 
operating personnel which contributed to 
proupt eorreetion of any operational 
probleas. Monthly, guarterly, and annual 
reports were conpiled which provide 
inventories of the radioauclides released. A 

<366> 
TamuEa, T., Oak aidge Kational laboratory, 
EnvlEonBental Sciences Division, Oak Bidge, IH. 
1975, June 

ChaEacteri2atioa of Plutoalas in Surface Soils 
froB Area 13 of the ievada Test Site. I?0-153| 
Part of White, H-6- and Dunaway, P.B. CEds.) , 
The Badioecology sf Plutoniua and other 
TraESUEanios in Desert EnvironMeBts, Hevada 
Applied Ecology Group, Progress Seport for 1974, 
Cp. 27-41), 504 p. 

Total plutoniup was deteraiaed in alae 
surface soil saaples (0-5 am) fEoa Area 13 im 
the Ievada Test Site |ITS). Particle sise 
segregation was perfor«ed, and each particle 
size fraction of seven samples was analyzed 
for plutoniUB. The coarse silt fraction 
(53-2© uB) contained the highest percentage 
of plutoniua is the soil (about 65«|-
Evidemce of ecosional translocation of 
plutoniua was observed ia one of the saaples, 
and corroborative evidence was noted ia 
describing the soil type. Tests with 8 H 
nitric acid showed that about 13» of the 
plutoniUB was leached fro» the ITS saiple, 
about 70X fro^ sediaeats at Oak Hidge and 
about 83* froB sedisents at Bound Laboratory. 
In 0.1 n citric acid, about 1% of the 
plutoniua was extracted fcoa an RTS sample, 
25S froB Oak Bidge samples aad 44S froa 
iound. lapllcatioas of these results oa the 
transport of plutoaiUB ia ITS are discussed. 
(Auth) 
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<367> 
lewes, H.A., Lawrence llvernoEe laboratory, 
liveraore, CA. 1970, March 2 

Methods foE Estiiating the Production and 
Distribution of ladionuclldes froi Suclear 
Cratering Explosions- OCBL-50230 (Bev. 1) i Part 
ef Knox, J.B., et al, Badioactivity Beleased 
froB Snderground iuelear Oetonaticass Source, 
Transport, Diffusion,, and Deposition, chapter 2, 
(p. 8-17) , 113 p. 

The radionuclides produced by the detonation 
of a nuclear excavation explosive coae froa 
fission, fusion and neutron activation of the 
BateEials ia the explosive and the 
suEEounding rock or soil. Adeguate neaas for 
estimating the activities produced by fission 
exist aad are discussed, iowever, the 
principal products of the fusion reaction 
CtcltlUB) aEe probably not kaowa better than 
25X. The latest nodels for calculating 
activation products give estiaates for the 
significant nuclides, incladiag sodium 24, 
aangaaese 54, and tungsten 185, are generally 
within a factOE of 2 of observed date. 
Results indicate that for calculaticns of 
external exposure due to fallout, aore than 
95% of the Induced activity can be 
cepEesented ia the sufc-surface sour«^, and 
later is the clcud source, by as few as five 
nuclides, (luth) 

<368> 
Thoaas, C.w., Battelle HeaoEial Institute, 
Pacific Horthwest laboEatories, Blchland, WA. 
1975, FebEuaEy 

AtBOspheEic Pallout DuEiag 1974 at Sichlasd, 
toshington and Point BaEEOW^ Alaska. BMll-1950 
(Part 3); Part of Sinpsoa, C-L., et al. Annual 
Report for 1974, (p. 20-21), 287 p. 

Concentrations of Pu 238, Pu 239, Pu 240, aad 
la 241 have been neasured in air samples 
taken at Bichlaad, Washlnfton, aad Point 
Barrow, Alaska, since 1962, and the 
concentration of several other transuraniM 
radionuclides estimated. During 1974, the 
concentrations of nuclear-weapoBs-produced 
radionuclides were 3 to 10 times higher than 
those of 1973, as a result of the June, 1973, 
Chinese nucleaE test. Badioactivity levels 
on grass saaples collected at approxiaately 
40-Bile Intervals between Los Angeles, 
California, aad the Canadian fccrder were 
surveyed. The results indicated 
concentrations below detection levels which 
gave I 131 radiation exposure values for the 
grass-Bilk-Ban pathway for the II. S. west 
coast of <0-042 BEe«, based ©a a 2-g child 
thyroid. These I 131 thyroid exposures were 
two to four oEders of magnitude lower for 
O.S. west coast residents than those from the 
Harch 1972 low yield Chinese nuclear test. 
C&uth) (FBB) 

Table 1 shows ataospheric coaceatEations of 
fallout debris froe the Chinese nuclear test of 
June 17, 1974 In surface air at Slchlaad, 
iashington. Figure 1 shows radiomiclide 
coacentcation in suEface air at lichlaad, 
Sashington fron 1961-1974. 

<369> 
Toy, A,J., aad C.l. lindeken, Lawrence Liveraore 
laboratory, liveracEe, Ci. 1975 

The laplications of Saapling froa a Log-»OEBal 
PopulatiOB. COIP-750967 (fol. 1)s ES0A-92| Part 
of Proceedings of the 3rd EnvlEoiiBental 
PEOtection Syaposiua held la Chica^, Illinois, 
Septenbec 23-26, 1975, (p. 144-167), 1015 p. 

The eavironaental radioactivity suEEounding 
the lawreace liverBore laboratory (Lll) is 
typically log-nornally distributed. The 
geo«etric standard deviation of radioactivity 
in all types of saaples—air, wateE, soil, 
sewage, aad vegetation—is about two. 
Hypothesis testing was doae using the Bean 
geometric standard deviation of these 
samples. Paraietcic studies deaonstratea the 
effect of the nuBber of background saaples, 
the Bagaitude cf tolerable erEors, the 
variability of the saaple population, aad the 
precision of the analysis on the 
detectabllity of differences from matural and 
global fallout radioactivity. It was decided 
to accept an error probability of SOX that 
the analysis would show a saaple to be 
different froi background when, la fact, it 
was not, and an etroE probability of 5% that 
the analysis would show a sample to be 
backgEoumd^ when in fact, it was not. FOE 
these assuBptions, an analysis oust differ 
froa background by a factor of 1,6 to 
indicate a statistical difference, and a 
saaple must comtaio radioactivity a factoE of 
8.6 different fro* background to he 95* 
detectable with 50* confidence. The 
difference in the mean of two such 
populations which is 95« detectable with SOX 
confidence is 2.8 If six saaples are taken 
from each population, (Auth) 

<370> 
wailgren, B.A,, and 0-i- ielson, Argonne 
Hational Laboratory, AEgonme, II. 1973 

Sesideace Tiaes For Plutoniua 239 amd Cesium 137 
ia take Hichigan Water. AM,-8060 (Part 3) i Part 
of ladiological and Invironaeatal Research 
Division Annual Eepoct, January through 
December, 1973, (p. 85-89), 187 p. 

Extensive lake-wide saapling carciea out ia 
Jane, 1972, established the inveatory of Pu 
239, Cs 137, Sr 90, and H 3 ia the water 
coluan of Lake Michigan. FOE S E 90, the aean 
lake value fcoa the expeEiseatal leasureaents 
was 0.81 pCi/1. Based oa the average of Green 
Bay and Irgoaae Sc 90 fallout estinates from 
precipitation BooitoEimg, the predicted 1973 
concentration ia lake Hichigan is 0.71 pCi/1, 
assuaing the coattibation to the lake fEoa 
land runoff to be 2VyE8 and loss of outflow 
and by imeorpocation to the sediieats to 
egual 2S. The difference between the 
•easuEed amd calculated values aay be doe to 
dEj deposition. The cuamlative fallout Input 
of Cs 137 to lake iichigan can be deduced 
fairly Eigorously, since the Eatio of 137Cs 
to 9©Sr Is fixed ia the fission processes. I 
Cs 137 -to-Sr 90 ratio of 1.5 and a Cs 
137-to-Pu 239 ratio of 60 have been assumed 
to apply t© lake Hichigan. Por Pu 239, the 
leao activity in lake Bichigaa in 1973 Is 7 x 
10(E-4) pCi/1. If it is assuaed that a 
constant fraction of the activity present is 
removed each year, renoval half-times of 1.0 
plus or Minus 3 yrs for Pu 239 and of 1.3 
plus OE Minus 0.3 yr for Cs 137 are obtained. 
There is an appaEeat contradiction in 
reaoval half-tiaes depending on the lethod 
used and this is thought to be a natural 
conseguence ©f the initial fallout Input 
occurring ia a range of particle sizes. (FHH) 

Table 1 shows aean activity, pCi/1, im lake 
Michigan water ia 1973 for Pu 239, Cs 137, Sr 90 
and H 3-

<371> 
faite, D.A., Oklahoma state Oniversity, 
Stillwater, OK. 1972 
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<371> COIT. 
The Productiom and Hmaa l a h a l a t i o n of P l u t o n i u i 
l abe l l ed P a r t i c l e s in t h e Subaiccon l ange . 
Ph-D- Thes is , Oklahona S t a t e Oaivers i ty j 104 p . 
(Disser ta t ion Abs t r ac t s , 33(12) , 5780-B) 

In ae roso l pEodoction appara tus b u i l t arouad 
an u l t r a s o n i c nebelizeE was const ructed and 
t e s t e d . Spec i f i ca l ly designed to operate a t 
high e f f i c iency and low a i r volune, the 
appaEatus ®as i d e a l l y s u i t e d fox work with 
ae roso l p a r t i c l e s tagged with l e s s r ead i ly 
a v a i l a b l e i s o t o p e s . Sub-alcron paEt ic les 
generated by t h i s Bethod were hollow aad had 
widely vaEying d e n s i t i e s depenaing upon t h e i r 
s i z e . A l imi ted muaber of expeEisents were 
c a r r i e d out usiag huaaa volunteers inhal ing 
an aerosol ©f known a c t i v i t y , s o l u b i l i t y , aad 
p a r t i c l e s i z e . Data f r o i the l o l a n t ^ r s were 
co l l ec t ed over a d e f i n i t e peEiod of t i a e by 
enough imdepeademt aeaas t o i n d i c a t e both 
l e v e l s and tEends conceraimg aerosol 
r e t e n t i o n , exc r e t i on , t r a n s l o c a t i o n , and 
d i s t r i b u t i o n - ExcEetioa, r e t e a t i o n , aad 
a i s t r i b u t i o a r e s u l t s following the hunan 
inha l a t i on of these p a r t i c l e s were c o n s i s t e n t 
with ICBP lung Byaa»ics Task Group Boaels. 
The r e s u l t s of such i n h a l a t i o n s gave a 
c o n s i s t e n t p a t t e r n of lung deposi t ion showing 
a high tang ce ten t ion with a long, r e t a ined 
half period for a t y p i c a l breathing pa t t e rns 
aiaed a t Baxi»izing pulmonary depos i t ion . 
The hunan t o huian-phanto^ c ro s s c a l i b r a t i o n s 
which wece proviied by these iu ian i nha l a t i on 
experiments showed t h a t using r e a l i s t i c c h e s t 
phantoms t o supply bas ic c a l i b r a t i o n da ta and 
body-build paEa«eteES t o modify such data was 
a va l id aethod but one of f i r s t - o r d e r 

co r r ec t i on only . Without any phai 
c a l i b r a t i o n corEectioM, e r r o r s up 
of 10 Bay occur . (Auth) (ID) 

t o a f ac to r 

<372> 
l e l t f , C.G., J r . , and H.«. l i e r a a n , D.S. Atomic 
Energy Comiisslon, Division o£ Operat ional 
Safety, lash imgtoa , K. 1974, October 

ssBeat of Publ ic Badiat ion Exposure in the 
f i c i n i t y of O.S- Atoaic Energy Coiaission S i t e s . 
COBP-7410181 Pa r t of Har t , J . C - , e t a l (Eds . ) , 
Proceedings of the 8th i l d y e a r Topical SyaposiUB 
of the Health Physics Society oa Population 
Exposures held i s Kaoxvi l le , Tennessee, October, 
21-24, 197«s (p . 421-428), 434 p . 

There a re 27 BajoE ABC s i t e s in ^he United 
S t a t e s ih ich handle o r process rad ioac t ive 
mate r i a l s i a g u a a t i t i e s t o waEraat the 
•aintemance of a r o u t i n e eavlEonmental 
•on i to r ing and r epo r t i ng prograa. Ia 1972 as 
pa r t of t h i s root lEe program, these s i t e s 
Bade an annual a s s c s s i e n t of the Eadiat ioa 
dose t o t h e publ ic which could have r e s u l t e d 
froB opera t ions conducted a t the s i t e . 
Actual aeasureaents of r a d i o a c t i v i t y i a the 
pathways of exposure c lose t o aam are used 
whenever p o s s i b l e , although foE c e r t a i n 
nuclides^ l i k e noble gases , e s t l a a t e s of dose 
a re noEia l ly made us iag e f f l u e n t and 
ae teoEologica l da ta , and appropr ia t e 
d i spers ion egua t ioas . E s t l a a t e s inc lude (1) 
s i t e bounaary dose r a t e s , |2) p ^ u l a t i o n 
dose, ana (3) t he whole-body 80 ki lometer 
Ban-res populat ion dose . In 1973 est imated 
whole-body dose r a t e s near t h e boundary of 
AEC s i t e s ranged froa l e s s t h a s 1 t o about 30 
• re» per year , or f ro s l e s s than 1 to about 6 
percent of the r a d i a t i o n p ro tec t ion s tandard 
for an i n d i v i d u a l . The doses are dependent 
oa the types of ope ra t ions conducted a t the 
p a r t i c u l a r s i t e and of ten on the s i ^ of t h e 
s i t e i t s e l f . The 80 k i l ooe t e r «aa-rea 
e s t i o a t e s for a l l AEC s i t e s ranged f ro i l e s s 
than 1 to about 195 aaa- ien per year , t he 

•axlBua due p r i o a r i l y t o t r i t i u m . (Auth) 

Table 5 shows e s t i a a t e d aaxlBUB dose fron Pu to 
i s d i v i d u a l s l a the population near AEC s i t e s . 
Table 6 shows e s t i na t ed aaxiiUB dose fron 0 and 
Th t o i a d i v i d a a l s in the population near AEC 
s i t e s , c r i t i c a l organs aEe a l s o shown. Table 1 
shows est imated maxiBUB dose fron t r i t i u a t o 
Ind iv idua l s in the populat ion near AEC s i t e s , 
inc luding the Ievada Test S i t e . 

<373> 
i i theEspooB, J , P . , and 0-C. Parzyck, Oak Ridge 
i a t i o n a l LaboEatoEy, Eav i ros ien ta l Sciences 
Div i s ion , Oak l i d g e , T i . 1974, October 

Population Exposure E s t i a a t e s as Derived from a® 
Eaviroamental Assessment Of I t t Fuel Cycle 
F a c i l i t i e s , Par t 2s Loag-Tem Population Doses 
Following Cessation Of Plaat Operat ions . 
COiF-7410185 PaEt of HaEt, J . C . , e t a l (Eds . ) , 
Proceedings of the Sth aidyear Topical SymposiUB 
of t h e Health Physics Society on Populat ion 
ExposuEes held i n Kooxville, Tennessee, OctobeE 
21-24, 1974, (p. 199-2051, 434 p . 

The increased use of nuclear power r e a c t o r s 
f o r genera t ion of e l e c t E i c i t y w i l l r equ i re a 
growth i n the nuiber of nuclear fue l cycle 
f a c i l i t i e s t o support the power r e a c t o r s . 
F a c i l i t i e s i a the nuclear fuel cyc le Eelease 
rad ionuc l ides t o the enviEOSBent which aay 
c o a t r i b u t e to population r ad i a t i on dose long 
afteE the nuclear f a c i l i t y has ceased 
opeEation. The long-teE« eav i roBiea ta l 
i » p a c t of BOdel support f a c i l i t i e s was 
s t u d i e d . The con t r ibu t ion of the long- l ived 
r ad ioauc l ides Eeleased by the nmclear fuel 
cyc le p l an t s t o loog- te r^ popalat ion 
exposures was ca lcu la ted from the t i a e of 
c e s s a t i o n of p laa t speEations u n t i l 
s i g n i f i c a n t decay of t he Eadioaucl ides . The 
model p l a n t s weEe t y p i c a l of cur ren t design 
and l o c a t i o n , aad the suEEoundiag populat ions 
were r ep re sen t a t i ve of present-day 
papu la t i ons . The Bodel f a c i l i t i e s included a 
uraniuB B i l l (2000 a e t r i c tons of ore peE 
d a y ) , fuel fabr ica t ion p l an t s (5 l e t r i c tons 
of uraniuB dioxide fuel peE day, 1 a e t r i c torn 
of uraniUB-platoniUB oxide fue l per day) , and 
a fuel reprocess ing p l aa t (5 n e t r i c tons of 
fue l per day) . The souEce teEBs defiaed for 
t he four types of nuclear f a c i l i t i e s have 
been Eeferenced previously . The 
l o n g e s t - l i v e d r aa ionuc l i ae s re leased by each 
type of p lan t were enuaerated and the area of 
radioni ic l ide deposi t ion def ined. The 
s i g n i f i c a n t pathways of exposure were 
exai ined with an evaluat ion of the populat ion 
exposure r e s u l t a n t from r e saspess lon of 
deposi ted a c t i v i t y , imgestion of deposited 
r a d i o n u c l i d e s , and Eadia t ioa froa 
contaminated ground su r face . Dose e s t i a a t e s 
were aade for populat ions (nan-reas) l i v i n g 
i a t he v i c i n i t y of the nuclear p l a n t s , and 
t h e average dose was ca lcu la ted for the 
c r i t i c a l organ for each long- l ived 
r a a i o n u e l i d e , (Auth) 

Table 3 shows e s t i a a t e d losg-teE® r a d i a t i o n 
doses to populat ions within 50 n i l e s of node! 
fuel c y c l e . Table 4 shows percent con t r ibu t ion 
of r aa ionuc l i ae s ( incladlag Ba 226, 0 234, 0 
235, Pa 238, A« 241, Pu 241, 1 129) t o l o a g - t e r n 
to ta l -body ana organ (bone, l i v e r , kidney, 
thyro id and lung) doses of popula t ions around 
•©del fuel cycle f a c i l i t i e s . 

<37«> 
food, 1.A», i . l i s h l t a , B. Hani l ton, and S. 
iakakuwa, on ive r s i ty of C a l l f o r o i a , l abora to ry 
of I u e l e a r Hedicine and Badiat ion Biology, l o s 
Angeles, CA. Not given 
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<374> COST. 
The DeteEBination of Plutoniu» 238 and Curiua 
242 ia Aqueous Soil ExtEacts. 0C1A-12-1©47| 9 p. 

A method is described for the guantitatlve 
determination of Pu 238 and C« 242 contained 
ia aqueous soil extracts. The organic matter 
was destroyed using standard wet ashing 
techniques- The 87.8-h Pu 238 and 163-4 Ca 
242 were isolated by co-extraction with itoa 
and purified using cation exchange 
techmiqi»s. The final eluate is evaporated to 
dryness oa stainless steel plaichets and 
counted asing an alpha spectEoieter systea in 

conjunction with a silicon surface barrier 
detector. Greater than 98 percent recovery 
of Pu 238 and Cm 242 was obtained froi 
ammoniua acetate and sodiua hydroxide-iitric 
acid extracts of traced soil. The primary 
advantages of this aathod ares 1) secondaEy 
tEacers are not needed for the deteEBination 
of cheaical yields, and 2) expensive aid time 
consuning electcodeposition techniques are 
lot reqaired for final ^iple aomstinf. 
(Auth) 
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<375> 
Fearon, T-, H.D. Haillie, aad i.A. KreBer, 
University of lochester. School of ledicine and 
Dentistry, Department sf Badiation Biology and 
Biophysics, lochester, HI. 1975, April 

Energy Spectra and Fractional Absorbed Dose 
Distributions ia tlaeac Eaergy Transfer 14-lef 
ieutroas. Health Physics^ 28, 443-449? 
OK-3490-5521 7 p. 

ieutron energy spectra and fractional 
absorbed dose distributions ia linear Energy 
Transfer of a 14-Hef loaoenergetlc neutron 
beaa have been obtained in a tissue 
equivalent liquid phastoi. Threshold 
activation foils were used ia the energy 
spectral deterBinations and a Bossi type 
proportional cotinter for the lET absorbed 
dose distributlcns. The effects of an 
inhoBogeneity in the phantom were also 
exasiaea. lesalts showed that the ^exqj 
spectrum shifted to lower eaeEgies as a 
function of depth in the phantca and the 
absorbed dose distEibation in I S Showed 
Bodification with a decrease ii the dose 
average LET. Th® InhoBogenesus phantom 
caused a shift to lower energies in the 
energy spectrua and an increase of the dose 
average LET. (Auth) 

<376> 
lachker , J - , I . P a t i n , and J . Sigaud, 
C o B u s s a r i a t a l^Energie i t o a l g u e . Centre 
d 'Etades de Bruyeres l e Chate l , Service Physique 
Bac lea i re , Bontrouge, Prance. 1974 

Ixpe r inen ta l Study of t h e F iss ion Dynaalcs foE 
the P l a t o n i a i 240 Sucleus a t low E t t i t a t i o n 
EneEgy. CEA-COBF-2970| C0il-7«09106s Part of 
Proceedings of the l a t e r n a t i o a a l Synposiaa on 
HeutEon Induced l e a c t i o n s held i n Sao la i l ce , 
Czechoslovakia, Septeaber 1-7, 1974, (8 p . ) -

The energy depeadence of some c h a r a c t e r i s t i c s 
of f i s s i o n have been s tudied for t h e 
f i s s i o n i n g nucleus fu 240- The v a r i a t i o n s of 
k i n e t i c eaeEgies and fEagaeat l a s s e s from Pu 
239 |d ,pf) have been neasured as a functioa 
of the e x c i t a t i o n energy of Pa 240- These 
r e s u l t s have been analyzed toge the r with 
those from s t u d i e s of spontaneous f i s s i on and 
IsoaeEic f i s s i o n , a s repor ted by o ther 
a u t h o r s . The r e s u l t s tend to demonstrate t h e 
ex i s t ence of two nodes ef f i s s i o n , the f i r s t 
Bode supe r f lu i a and the otheE v i ^ o u s i these 
modes depend o® the mature of t t e f i s s i o n i n g 
s t a t e . (Auth) 

<377> 
Phelps , P . 1 . , and l . B . Anspaugh, lawEence 
l i v e r a o r e l a b o r a t o r y , t ivecBore , CA- 1975, June 

Besuspension Blemest S t a t u s l e p o r t . 0Cll-76536s 
MfO-153| Par t of White, H.G. and Dunaway, P-B. 
(Eds . ) , The Badioecology ©f Plutoninm aad Other 
Transsranics i n Desert Environaents , Sevada 
ipp l i ed Ecology Orcup Progress Kepsrt for 1974, 
Cp. 197-205) , 504 p . 

Progress to date on research devoted to 
developing predictive Eesuspension w»aels was 
suBaarizea. A previous sesospensioB eleaeat 
report (Anspaugh, et al, 1974) eovered the 
imple me station cf experiieats at the G M site 
ia Irea 5 of the Hevada test site. Other 
recent publications (Anspaugh, et al, 1974b, 
1974c, 1974d$ PoEch and Shina^ 1974; Shlan, 
et al, 1974 and Sinclair, 1974) give results 
of the various resuepension studies. The 
historical Eesuspension factor approach was 
extended by developneat of a tise-aepeadent 

resaspeisioa factor lodel which sore 
accuEately described resuspensioas £E®B aged 
sources. The most significant pcogEess, 
however, was the synthesis of soil erosion 
studies, dust flux aeasurememts, and 
Eesaspended plutoniu» concentratioa 
measurements into aa iategratea approach 
which also used Healy^s aodel of atmospheric 
transport and diffusion. The results of this 
new approach may lead to a geaeral 
resuspeasion lodel that Is site-iadependent. 
current efforts are directed at 
characteEising resuspension undeE a wider 
variety of meteorological coaaitions and at 
refining the relationship between vertical 
dust flux aad soil erodibility index. Future 
pEoposed studies are also briefly covered. 
(Auth)IJTE) 

<378> 
Baabe, O.G., G-J. BewtOE, B.C. Saith, C.J, 
Wilkinson, and S.f. Teagae, lovelace Foundation 
for Medical Education and BeseaEch, Inhalation 
Toxicology Besearch Institute, Albuguergue, HH. 
1974, Decenber 

Characterization of Plutoaiuo Aerosols from aa 
Imaustrial Hixed-Oxide Pael Fabrication 
Facility. IF-49| Bart of Boecker, B.B, and 
Bupprecht, F.C. CEds.), iamaal Beport of the 
lahalation Toxicology lesearch Institute, 
October 1, 1973 through September 39, 1974, (p. 
24-28) , 384 p. 

Samples of the aerosols present ia a glove 
box during a plutoniUB oxide aad aramiUB 
oxide powder mixing operation were taken with 
a small seven-stage cascade iapactor to 
deteEBime the aeEodyaaaic si2e distEibutioa 
and concentratioa and with a lovelace Aerosol 
PaEticle SepaEatOE (1APS| to study the 
chaEacteEistics of the particles with respect 
to aerodysaaics equivalent sise. Osing alpha 
spectroscopy, it was found that about 1 W of 
the alpha activity of the acEosol was 
associated with Am 241. The size 
distributions oeasmred with the cascade 
impactoE had activity lediaa aerodyiasic 
diaKters (AHiO) egual to 1.9 plus or almus 
0.3 Istaadard deviation) u« and geometric 
standard deviations (delta g) equal to 1.59 
plus OE minus 0.07 with alpha activity 
coaceatEations best expressed as log-normally 
aistEibuted with mediaa of 45 nCi/1 and 
geoBetrlc standard deviation of 1.8. (Auth) 

<379> 
ManlngeE, B.C., Lawrence tlvermoEe laboratory, 
liveraore, CA. 1974, October 23 

An Overview of Fundaaeatals for Badiation 
ieasureaeats. OCBl-76141} C0»F-741208s Part of 
Proceedings of the 4th Heasucement Science 
SyiposiuB held ia San luis Obispo, California, 
December 6-7, 1974, (15 p.). 

A brief dsscEiptive overview of the basic 
concepts aad factors involved ia the origin, 
detection aad measureaeat of radiatloii from 
the nuclear poser industry ia the eavironaent 
is presented. Atopic structure is discussed 
and the process of nuclear fission is 
described. A short section is devoted to 
aefiniag eommoaly used radiation terminology. 
Alpha particles, beta particles, neutrinos, 
gamma rays, and aeutroms are discussed 
imdividaally. The use of gas counteES, 
semiconductor counters, and scintillation 
counters for detecting and aeasuring 
radioactivity is briefly discussed. (JTE) 
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<380> 
Sheth, 1., S.D. Gabelnick, i.S. FostcE, H.G. 
Chasanov, aad C.E. Jotasoa, Argonne Bational 
laboratory, chemical Enginering Division, 
Argonne, IL. 1974, Septeaber 

Bibliography of Praperties Data an Actiaide 
Carbides and SitEldes. IHt/CEi/iP-IOOs 326 p. 

The iational Advanced Fuels progEam regulEes 
cheaical, aechanical, and theriophysical 
propeEties of potential fast reactor fuel 
candidates. Properties data are given for 
carbides, nitrides, caEboaitrid^, 
oxfcarbides, and oxyaitrides of Braniua and 
plutoniua and aixed uraaiua and plutoniua 
conpoinds. Ia all, 39 diffeEeat pEopertles 
are given for 2S different coipounds and 
supported by 743 literature abstracts. (Auth) 

<381> 
Thomas, C.W., Battelle Heaorial Institute, 
Pacific lorthwest LaboEatories, lichland, Wi. 
1975, FebruaEy 

Badionucides froa iuelear Power Reactors. 
BiWL-1950 (Part 3) | Part of Simpssa, C.L., et 
al. Annual BepoEt for 1974, CP- 22-24), 287 p. 

The relative coaceatEations of traasuEaniua 
radionuclides expected to be present ia 
radioactive wastes fco^ reactors wese 
calculated. This will aid in pEedicting the 
environiental hazards posed by accidental 
release of raaieactive wastes. To provide 
perspective as to the relative aaoaats of the 
raaionucliaes ia nuclear power Industry 
wastes their eoacestratioiis have been 
compared to either Cs 137 or Pa 239. The 
very long decay of fission prodi^t mixture 
will result ia the Eelatively rapid loss of 
the Bore coaaom shOEt-llved fission products 
aad will leave a fission product spectrum 
comtaiming Zr 93, Kb 93s, Sa 151, Tc 99, Se 
79, Sn 126, Cs 135 and I 129. The activation 
products will vary widely dependent on 
changes In constEictioa aaterial. HoweveE, 
it is believed that the activation 
raaionucliaes of greatest significance will 
be Fe 55, Hs 54, 8 3, Bi 63, Co 60 aad C 14. 
The BOst striking difference ia radloauclide 
ratios ia wastes from nuclear eaoEgy 
generation will be in the heavy element 
raaionucliaes. It is evident that with the 
high fuel exposure for the nuclear industry, 
the AB and Cm radioauclides and Pa 238 will 
be of faE gEeateE significance in awslear 
wastes, both ia abundance and ia Eadiologlcal 
hazard, than is Pu 239. (Auth) (Fii) 

Tables 1 and 2 show the activity of fission 
products in accuaulated waste for the entire 
nuclear industry (noEsaliged to 1 foE te 137 and 
Pu 239), Table 3 shows heavy eleient activities 
in nuclear fuels ("Ps POs »• and Ci). 

<382> 
Franklin, B. E., aaa t.L. tatters, 0.3. Energy 
Research and Develcpsent AdmialstEatiom, 
Hashington, K - 1975 

Soil-Plant Systems- COIF-750847j PaEt of 
Proceedings of the 67th Annual Syaposina of the 
American Society of Agronomy held in Knoxville, 
Tenaessee, August 24-29, 1975, (p. 123). 

TransuEaaic eleaeats arise ia the nuclear 
fuel cycle as a tesult of the ueutron 
astivatiom of aEaniua or its activation 
pEoducts. The elieats to be produced in 
largest quantities are Pu, Cm, and la. 
Although small accidental releases may occur 
at poweE reactors Mhere the pEodactiom ©f 
these elements occurs, the major source of 
eiviEoameotal contaaination will be the fuel 
repEocessing ana fabrication plants. The 
maJoE questions in the soil-plant area Eaage 
from some which are easily answered to those 
which require innovative approaches, e.g., 
what are the coEcentEation factors 
(plant/soil) for varioas soils and plants 
unaer agroaomic coaditions, what is the 
effect of biological and chemical weathering 
on these concentration factors, how long aoes 
it take before these elements pass out of the 
root zone, and what is the effect of physical 
and cheaical form of the source mateEial. 
There will be stEong iateractioas aaong these 
factors. A new EBBA research prograa has 
been initiated which will laprove the 
accuracy with which we can answer these 
questions, (lath) 

<383> 
Sishima, J., O.S. Atomic Energy Coaaission, 
Washington, DC. 1974 

Fractional lirbOEne Eelease of Plutonium Omaer 
Shipping Accident Conditions. cOiF-740901 (Part 
2); Part of Proceedings of the 4th ImteEaatioaal 
Syaposiua on Packaging and tEansportatiom of 
Badioactive HateEials held ia Miami Beach, 
Florida, SeptembeE 22-27, 1974, (p. 1148-1161), 
1195 p. 

The quantity of haiaEdous aateEial which will 
be injected into the ataosphere under 
specific conditions is required to 
pEe-evalmate the potential radiological 
consequences from a postulated accident, 
lack of data on the characteristics and 
behavior of platonium aerosols generated 
under accident coaditions make evaluation 
difficult even if all accident coaditions 
could be quantified- The reported data on 
the fractional airbocme eelease of plutoniua 
aad soae plutomiam coBpoands available was 
compiled and it applied to some situations 
fouad in tEaaspoEtation accidemts. nader 
Bost conditions studied the fractional 
airboEne froa powder (Activity Hediaa 
Aerodynamic Diameter appEoxiiately 1 u») was 
greatcE than from nitrate solutions. Some of 
the muaeEoos factors influencing airboEne 
release of Pu are physical and cheaical 
chaEacteristics of the source materials and 
the conditions aader which the source 
•aterial exists, alteration of source 
material and conditions as a result of 
accident, alteration of airboEne material 
prioE to release, aad resuspension of 
deposited material. (lath) (S»F) 

A lesearch PEogEam oa Traasuraaic Elenents in 
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<:384> 
Anspaugh, 1.1., and P-1. Phelps, lawerence 
livermore Laboratory, Uvermore, CA. 1975, lay 6 

Board, Biology Departs 
1973 

Bt, iarwell, England. 

Besuspension Element Status Report. 
10 p. 

lICBL-768231 

The resuspension-inhalation pathway is 
generally regarded as the critical pathway 
for a few radioaiicliaes of very low 
biological availability, such as plutoaium. 
The primary goal of the resuspension element 
program is to develop a general model for the 
prediction of the average concentEation of 
resuspended contaminants. This report 
briefly summarizes the past accompHshments, 
current studies, and future plans of the 
resuspeasion project being condictea at the 
OSEBDA's ievada test Site. Past 
accooplishaents have been the leasuiement of 
the concentration ©f resuspended Pu 239 over 
short time periods of consistent meteorology 
with concomitant detailed •icroMteorologieal 
•easureaentsi the develcp»ent of two interim 
predictive sodels and the aerivatlon of 
protective guidelines for soil contaaiaatiou 
with Pu 239i the derivation of 
paEaBeterlzatioBs of Eesuspeaded soil 
coBcentrations and fluxes as functions ©f 
friction velocity aad soil erodibilitys the 
test of these pacaBeterlzations' 
applicability to the eesuspension of Pu 239| 
and the development of an Integrated approach 
to a general resuspension Bodel. Current 
studies include the test of the resiKpended 
soil concentration and flux parieteEi^ations 
at a variety of Test Site locationsi the 
developieat of an airborne platform foE the 
study of Bass fluxes prodaced by episodic 
events such as dust devils; the developnent 
of a computer-controlled saapling systea foE 
the testing cf lodel validity i additional 
data analysis of collected data} and the 
developaest of iaptoved detectors and methods 
foE the ia situ qaaatitation of Pu 239 and ia 
241 in soils. FutUEe plans are for a major 
experiaental program in July, 1975, at the 
GBX location in Area 5 under a wifler variety 
of •eteorological coEditions} participation 
in proposed trials of cleaa-up pEoceamresi 
and further efforts to develop a geaeral 
resuspension model. (iath) 

<385> 
Brown, F., P.T. Good, and J.B. Patter, Dnited 
Kingdom Atomic EneEgy Authority, IMermaston, 
Berkshire, Eaglana. 1970, June 

Sampling of stores for Safeguards Parp<Bes. 
COS-dAi 23 p. 

The conflEBation of aanageaeats statements 
regarding the amount of nucleaE material 
stored has been accepted as being one of the 
most Impottant functions of a Safeguards 
Inspector. This report deals with tie 
deteEBinatioa of the size of the sample 
required for various inspection densities aad 
with the inspection of stores contaiaiag 
nuclear Batsrial in different forms or in 
units of different sizes, in equation of the 
probability of detection of the diversioa (P 
sub D) was derifed with application to 
specific cases. 1 computer prograa was 
created to obtain nuierical values of P sub 
D, The results of the program veze used to 
draw up tables relating the sa«ple size 
required to give 90, 95 and 99? confidence of 
aetestioB of the diversion of varioiK oumbeES 
to the store sizes. (EM) 

<386> 
Dolphin, G.f., iational Eadiological Protection 

Haxiaum Peraissible CoaceatEations and Haximua 
PeEBissible Body Burdens for Transplutomic 
Elements. Part of Hodge, H.C., et al (Eds.), 
OtaaiuB, Plutonium, Transplatonic Eleaeats, 
Chapter 19. Springer-ferlag. Sew fork, few York, 
(p. 897-908), 995 p. 

PeEBissible standards for exposure to 
traasplatoniuB elements have developea 
slowly. A aew report should be available in 
1973 or 1974. This report sill take into 
account mor® Eeceat metabolic data iron 
animal experioents and use new aodels of 
transfer of radioauclides fEom the gut and 
lungs to the blood and body tissues- Ereseat 
•aximum permissible body bUEdens are based on 
raaiation dose to the whole body OEgans 
within the body. PeEBissible amounts in body 
organs of reference and iPBB for ameElciUB, 
berkeliam, califoEnlae, einsteiniam, and 
feEBium are tabulated. For radiological 
protection parposes, the critical OEgan is 
taken as that where Eadiatioa daaage causes 
the greatest biological effect o® the rtole 
bo4f. To ensure that biological damage from 
exposUEe to ioniziag radiation is kept to a 
•inlBua, sppeE limits of environmental 
contamination are tecomBended at which a 
person aay be exposed continuoasly without 
accoaalating anacc^ctable amounts of damage, 
fhese upper limits, or aaximuB peraissible 
coaceatEations, are derived for air and 
water. The values for iPBB and IPC are 
derived fEoa equations developed from 
fundamental concepts of radiological 
protection. It is changes in these which may 
affect the pECsently accepted values. (BBi) 

<387> 
Pleuw, G., aad H. Bultynck, Centre d'Etude 
lucleaire, Studieceatrui voor KerBenergie, lol, 
Belgium. 1972 

Beference levels in Health Physics. Part of 
Fieaw, G^ (Ed-), Proceediags of the Tripartite 
SyaposiUB on Safety leasoreaemts om Iuelear 
Research held in BEUssels, Belgian, April 19, 
1911, (i.3.1-S.3.7). 

4 Eeport is presented on radiological 
protection lethods used to insuEe that the 
exposure to ionizing radiation of workers and 
the public due to operation of a nuclear 
research center is held to a minimum. The 
infoEmation is aivided into three sections 
dealiog with the release of radioactive 
liquid waste into Elvers and Eeference levels 
la working areas. Stack releases are 
monitored, there is continuous Bonitoring of 
suspected parti cles la the air, and lilk and 
grass saaples are regularly checked for I 
131, Cs 137 and Sr 90. Peraissible limits 
are discussed and methods for aetermining 
reference levels for source terms of stacks 
are presented. Ligald wastes are moaitored 
afteE treataent before being released. The 
maxlBua total monthly activity release is 
4,500 mCi. BuEing 1970, 67S of the total 
permissible aoouat was released. In all 
aormal accessible work areas a level of 2.5 
•B.h(E-l) is not to be exceeded. In places 
where the residence tiae exceeds 30% of the 
tiae, a level of 0.75 mE.hCE-1| is aiaed for. 
Work schedules are arrangea in order not to 
exceed a weekly dose of 100 area, laximao 
permissible contamination of skis contact 
surfaces are fixed by the following levels, 5 
dps X aecimeter squared for alpha emitters 
and 50 dps x deciaer squared for beta and 
gamma emittecs. (JTE) 
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<388> 
GlauberaaD, R., fl.B. Bootmamn, and A.J- B r e s l i n , 
Health and Safety l a b o r a t o r y . Sew fork , I I - 1967 

Studies of the Signi f icance of SuEface 
CoataBinatioa. COSF-555S Part of Fish , B.B. 
lEd . ) , Proceedings of a Sytposiui on Surface 
Coatamiaatioa held i a GatllabUEg, l e n n ^ s e e , 
June, 1964, Pergaaoa PEess, lew lo rk , lew fork , 
(p. 169-178) , 423 p-

Air-suEfa^ cootaainatlon effects were 
studied in a systematic manner at a 
aisooatlnued psecious metals recovery plant 
where the raaioactive contamiaatlon was 
plutoniUB, aad at an operatiag uraaiua 
processimg plant. When contaiinated surfaces 
were subjected to repeated staaaardised 
conditions of disturbances, repEoducible 
concentrations of air costaBinatioa were 
observed. This only heia true for our given 
act of conditions. Piidings Indicated that 
air-surface contamination Eelationshlps 
derived at one facility will not be valid at 
another facility except by coincidence. (BAF) 

<389> 
Hcladay, D.&. lot given, 1973 

OraniuB Hiaing Hazards. PaEt of lodge, B.C., et 
al (Eds.) , Oranium, Platonium, TEansplutonic 
Elenents, Chapter 7. SpEinger-ferlag, lew fork, 
lew lork, |p. 295-306) , 995 p. 

The report discusses the probleis inherent in 
proaucing uranium ores, methods of evaluation 
of hazards, and contEol proceauEes. 
lon-radiatioa hazards are mentioned due to 
the fact that uranium mineES are exposed to 
all the other hazards inherent to metal 
mining but the priaaEy pUEpose of the article 
is a discussion of radiation hazards. Hlners 
are exposed to exteEaal radiation of gaa^a 
and beta radiation from ore bodies and from 
radioactive dust. The mean radiation rates 
from this source range froB 0.20 to 0.70 
Brea/hE and cause relatively insignificant 
exposures- The priiarf cadlatlon hazard is 
exposure to the daughteES of Eadon which ace 
continually emitted into opea spaces in 
•lues. Experiments in¥ol¥ing animal 
exposures to radon aad radon daughters are 
discussed as well as studies of human 
exposures to radon and radon daughters. 
Hethods used to measure radon and radon 
daughter concentration within miaes are 
discussed. Control of radon and radon 
daughters ia mine atmospheres Is accomplished 
by ventilation aad by air cleaning, foluaa 
ventilation must be kept at a •Inlmun, 
recirculation eliminated and stagnation of 
air avoided. Conservation of ventilation air 
is possible when it can be cleaned and used 
for fuEther dilution ventilation. Factors 
aetermining feasibility of air cleaning are 
atmospheric Eaaoa concentration and tiae 
required for use ©£ cleaned air. (BJC) 

<390> 
Kukacka, I.E., aad B.J. Isler, Brookhavem 
Sational laboratory. Department of Applied 
Science, Opton, Long Island, II. 1973, February 

Cost Estimate for Semedial Action Program for 
Residences in the Grand Junction, ColOEado Area. 
Bil-17433s 23 p. (U.S. Atomic Energy 
CoBBlsslon) 

Cost estimates sere made for reBsdlal action 
in residences in the Grand Junction, Colorado 
area in which uraniua mill tailings weEe used 
as a fill material under and around 
foundations. Gamma radiation profiles were 

analyzed and remedial action plans foraulated 
for 226 residences. Beaoval of all uraBlua 
tailings unaer or within 5-ft of the dwelliag 
was stipulated for all residences in which 
the external gamma Eadiatioa (EGB) level was 
greater than or equal to 0-05 mE/hr above 
backgrouna, level 1 of the Surgeon General's 
guidelines. For residences with an EGB 
greater than or equal to 0.001 and less than 
0.05 BB/hr above backgroumd it was ptesuBed 
that the radon daughter concentratiom (BDCI 
was greater than 0..01 Working level (Wl). In 
this case, the use of sealants and grouting 
•ateEials in conjunction sith appropriate 
tailiag removal was assumed as an alternative 
to complete Eeaoval of tailimgs. Economic 
data were compiled for 226 homes. Eighty 
homes had an ESB less than 0.001 mB/hr above 
background and therefore EequlEed no rameaial 
action. For the other levels the cost 
estimates rangea from t2360 to $6560. The 
aveEage for the 226 resideoces was $2110. 
Based on the established radiation level 
criteria and the assumed remedial action 
plan, a total program cost of $10,000,000 was 
estimated for the 4800 residences in Grand 
JUBCtion that have tailings uadeE O E near the 
structure. This is approxiaatelf 33S lower 
than a pEevious estimate of $15,000,000 which 
was basea entirely om the ceaoval of tailings 
froa soil under OE near areas in which the 
gamma Eadiatioa level was above background. 
Coapared to the latter, the use of sealants 
and grouts results in aa overall cost 
redaction of J1,900,000 (approximately 13S). 
The reaaiadeE of the saving (83,100,000) is 
due to the deletion of any reiredial action 
for residences with an EGB less than 0.001 
mH/hr above backgEoand and for Halting 
tailings removal to within 5-ft of 
Eesideaces. (Auth) 

<391> 
ioore, P.B., Savannah Eiver Plaat, Aiken, SC. 
1974, July 

DecomtaBiaation of a Highly aadloactive Chemical 
Processing Facility. WASi-1332i COIP-740406s 
Part of PEOceeaings of the 2aa iEC Environmental 
Protection Symposium held ia Albuquerque, Sew 
iexico, April 16-19, 1974, Vol. 2, (P- 715-725), 
1151 p. 

Five modules of the highly radioactively 
coatasinated "hot canyon" im ©ae of the 
chemical processing plants for irradiatea 
fuel at Savannah Eiver Plant were 
successfully aecostamiaated for installation 
of a new process. Decoataaiaation was 
completed in about one year at a cost of 
about t15O,0OO. The various techniques 
employed, eqnipsent usea, and the o¥eEall job 
plan are descEibed. (Auth) 

<392> 
lootebooB-Beckmaa, Z.H., and B. Terkerk, 
Stlchting Seactor CentEum letheElands, The 
Hague, letherlands. 1974, June 

Sense and loasense Over Plutonian Toxicity, 
itoomenecgie en Haar loepassingen, 16(2), 
139-141- (Dutch) 

leceat reports on the toxicity (and 
carcinogenicity) of plutoaium are samaarizea 
and assessed. While some of the more 
"alarmist" pronouncemeats aEe discounted as 
nnfoundea. It is eaphasized that more data 
are needed before complete confidence can be 
placed in existing safeguards- This data 
must be acquired and evaluated as a matter of 
urgency, in view of the expectea Increase in 
plutoniUB production and usage in fast 
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<392> 

<392> COM. 
breeder programs over the next decades. (Ml) 

<393> 
lo t g iven , O.S. Atomic Energy coimiss ioa . 
Di rec tora te of EegulatoEf Staadards , l a sh ing ton , 
DC. 1973, August 

Geaeral Design Guide for f e n t i l a t i o n sys teas of 
PlatoniuB Processing aad Fuel Fabr ica t ion 
P l a n t s , BBG/G-3.12 (8-73) | 6 p . 

At Plutonium process ing and fue l f a b r i c a t i o n 
p l a n t s , a p r i a c l p a l r i s k t o heal th and sa fe ty 
i s t he r e l e a s e and d i s p e r s a l of r a d i o a c t i v e 
m a t e r i a l s . The prevent ion of such re l ease 
aad d i s p e r s a l i s aa i a p o r t a a t function of t h e 
v e n t i l a t i o n systems. The regu la to ry guide 
p r e sen t s methods accep tab le t o the regu la to ry 
s t a f f for co»plying with requirements for t h e 
design of v e a t i l a t i o a systems for plutoniua 
process ing aad fuel f a b r i c a t i o n p l a n t s . 
Sect ions a r e devotea tos general s a f e ty , 
occupied area v e n t i l a t i o n systems, process 
v e n t i l a t i o n systems, f ans , cons t ruc t ion and 
l a y o u t , t e s t i a g and monitor ing, glove boxes 
and OtheE process enc lo su re s , f i l t r a t i o n 
sys tems, and q u a l i t y assurance progra is-
(TPD) IJIE) 

<394> 
l a r r i c k , H. L . , Sandla LaboEatories , 
Albuquerque, I S . 1972 

•eapoa Effects Tests—Planned Emergencies. 
COIF-690103S PaEt of W i l l i s , C * . and Haadloser, 
J . S . ( I d s , ) , Health Physics Operat ional 
Monitoring, Proceedings of the Srd Health 
Physics Society Hidyear Topical Syaposiua held 
in Los Angeles, C a l i f o r n i a , January 29-31 , 1966, 
f o l . 3 . GoEdon and Breach, Science P u b l i s h e r s , 
I n c . , «ew l o r k . Hew l o r k , (p. 1573-1580). 

Badiat ion emergencies usua l ly involve th® 
following parameters! I l a r g e source of 
r a d i a t i o n r e l ea sed to t h e environment} 
recovery of valuable proper ty of i a format loa i 
unknown coa taa iBa t ion , e x t e r n a l t a d i a t l o a , 
and a i r concent ra t ion l e v e l s ; , necessary 
r e e n t r y of personnel i n t o t h e a r e a i , and high 
l e v e l s of induced r a d i o a c t i v i t y i a ma te r i a l s 
t o be E^sovered. These c h a r a c t e E i s t i c 
elements a l s o def ine a weapon e f fec t s t e s t . 
ThEee types of t e s t a r e discusseds the Small 
Boy even t . Operation Boi ler Coaster and t e s t s 
in t unne l s . In the f i r s t t y p e , conducted 
s l i g h t l y aboveground, t h e e n t i r e a r e a , 
inc luding bunkers , was covered with fused 
s i l i c a conta ining f l s s i c n pEodocts. Beaoval 
of the fused s i l i c a loseEed Eadia t ioa l e v e l s 
t o about one B/houE. OpeEaticn Boi ler 
Coaster yie lded aol ten p lu ton iu i metal t h a t 
combined with device m a t e r i a l s , e a r t h , 
concre te and metal . Debris oat t o a range of 
2500 feet from gEoamd zero a rea was c o l l e c t e d 
and burled iasia® the ground zero area , 
t oge the r with con taa ina ted s o i l , which had 
been scraped t o a depth of severa l ijiches. 
In tuane l t e s t s , the hazards of r a d i a t i o n , 
explos ive aad t o x i c ga se s , uaexplodeS 
exp los ives and t anae l damage a r e •oni tored 
u n t i l condit ioES a re sa fe for reen t ry of 
pe r soaae l . (LB) 

<395> 
Sehnel, G.A., and F.D- Lloyd, B a t t e l l e Heaoria l 
I n s t i t u t e , Pac i f i c Sorthwest taboEatoEies, 
Atmospheric Sciences Department, P a r t i c u l a t e and 
Gaseous i a s t e Sect ion , Eichland, iA. 1974, 
August I 1976 

P a r t i c l e Besuspension Bates . Bl»l-S»-5124| 

COIP-740921! PaEt of Engelmaan, E .J . and Sehmel, 
G.a. fCosEds.), PEOceedings of the 
Atmosphere-Sarface Exchange of P a r t i c u l a t e and 
Gaseous P o l l u t a n t s Symposias held i n l i c h l a n d , 
Washington, September 4-6, 1974, (p. 846-858), 
988 p-

P a r t i e l e resuspension r a t e s were measured 
dur ing four months of f i e ld t e s t i n g i n a 
l i g h t l y vegetated a rea . Besuspension of an 
i n e r t sabBlctometer t r a c e r placed oa the 
gEound in a c i r c l e of 22.9 m rad ius was 
•easuced. At the c i r c l e cen t e r , aiEborne 
concen t ra t ions were measured to he igh t s of 
6 ,1 m. The resuspeEded plume extended above 
6 .1 m. Besuspension r a t e s were from lO(E-IO) 
t o 10 (E-8| f r ac t ion Eesuspended/sec. 
Besuspension r a t e s increased non- l inea r ly as 
a fuact ion of wind speed. FOE wind speeds 
greatcE than 3.6 m/sec, resuspension r a t e s 
increased with wiaa speed to the 6.5 poweE. 
(Auth) 

<396> 
Sehmel, G-A., and I .D. Lloyd, B a t t e l l e HeaoEial 
I n s t i t u t e , Pac i f i c HOEthwest lafeocatot ies . 
Atmospheric Sciences Department, P a r t i c u l a t e and 
Gaseous Waste Sect ion, Bichlaad, fA. 1974, 
August I 1976 

lesuspensioB of Plutonium at locky F l a t s , 
8IW1-SA-5085S COiP-740921; Pa r t of Engelmaam, 
B.J. and Sehael , 6.A. (Coords.) , Proceedings of 
the Atmosphere-surface Exchange of P a r t i c u l a t e 
ana Gaseous P o l l u t a n t s held i n Bichlaad, 
f ash lng toa , September 4 -6 , 1974, (p. 757-779), 
988 p . 

In a Ju ly , 1973 f i e l d experiment a t locky 
P l a t s , v e r t i c a l a i rborue plutoaium 
concen t ra t ions were aetermiaed as a function 
of r e s p i r a b l e p a r t i c l e s i z e - The p r i n c i p a l 
s aap l ing s i t e was a 100-foot meteocologlcal 
tower which was i n s t ru i en t ed a t severa l 
he igh t s with s e l f - o r i e n t i n g , high volume 
cascade i«pactor-cowl s y s t e i s . Wind speed 
i a s t ruBen ta t i on ac t iva ted se l ec ted i ipac toEs 
a s a function of wind speed. AlrbOEBe 
Plutonium coacentEatioas aad concent ra t ions 
on alEboEB® s o i l were measured as a function 
of both he igh t aad wind speed. Below 10 «, 
concen t ra t ions decreased with he igh t . Above 
t h i s he ight t o 30 • , an Increase suggested 
t h a t an e leva ted upwind source could be 
con tEibu t ing . The BaxlBum alEborne 
concen t ra t ioa measured was 3.7 x lO(B-IS) 
Ci/m3. The maxliam coacentca t ion per gram of 
g ross a i rbo rae s o i l was 50 pCi /g . Somewhat 
higher coacea t ra t ion was foosd on the 
approx iaa te ly 2 am ai rborne s o i l f r ac t ion . 
All concea t r a t i oas were s i g n i f i c a n t l y l e s s 
than the aaxiBUB permissible coaceatEat ions . 
(Auth) 

<397> 
Taube, H. i o t give 1964 

Phys io logica l Effects of Plutonium and Health 
Phys ics . Plutonium as a SouEce of 
A lpha -Pa r t i c l e s . Part of Plutoniaia, Chapter 3 . 
PeEgamon p r e s s , lew l o r k . Sew fork , (p. 85-102) , 
262 p . 

Alpha p a r t i c l e s e a i t t e d by pa 239 have a 
small range in a i r , only 3.61 cm- There i s 
p E a c t i c a l l y no dangeE for the hoaan body of 
bOBbaEdmeat by alpha p a r t i c l e s fEoa ex te rna l 
soucces . One alpha p a r t i c l e with energy 
approximately 5 Be? i s i^pable of d i r e c t l y or 
I n d i r e c t l f c r ea t ing over 100,000 ion p a i r s . 
This enormous nusber of i ons c rea ted i n a 
very small space , i . e . over a length of 45 a, 
i s a c h a r a c t e r i s t i c featuEe of the 



<397> 

BADIATIOI SAPITI AHE COHTBOL 

104 

<397> COST. 
physiological effect of alpha radioactive 
isotopes of Pu. The cEitical organ for Pu 
varies depending on the solubility of the 
toxic material and the way of intake. Boae 
is the critical organ for inhaled, ingested 
OE injected Pu ia soluble fori, and undes 
conditions of slow intake. The lungs is the 
critical organ for Inhaled Pu in the 
insoluble state. The aaxiaum peEaissible body 
burden for Pa is taken as 0.04 (Ci |0.6» ug) 
which corresponds to approximately 1500 alpha 
disiategratioas/sec. The maxiium permissible 
Pu concentration in aiE is 3.2 xlO (E-2) 
uCi/CB3 and for drinking water it is 0.5 x 
10(E-4) •Ci/cm3. The presence of Pa in th® 
body may be established by examination of the 
bones or by atinalysis. Mote should be taken 
of the hazard of Pu beisg introduced into the 
body through a snail opea wouad or through 
scar tissue. ZlEconlum compounds 
adainisteEed shortly after contamination with 
Pu have been found to seduce sabstaatially 
the Pu buraen in the body. The intraveEOUs 
injection of a Ca-Ha salt of EBM has been 
very effective foE Pu removal. GeneEal rules 
for the efficient Euaniag of a Pa laboratory 
are described such as the use of rubber 
gloves, protective overalls and clothing, 
glove boxes, filtering of the air from hoods 
ana glove boxes aad aedical supervision of 
personnel. (FHH) 

<398> 
Osruh, C.H., Battelle Hemorial Institute, 
Pacific Horthwest Laboratories, Blchlana, HA. 
1970, January 

ladiation Protection Practices for TransuEaniua 
Badionuclides, A Manual of Good Practice. 
BHBL-SA-3075S 99 p. 

The manual provides specific information that 
cam be useful in establishing and 
adBlnisteElng safe pEogsams for working with 
tEansuEaniUB Eadiomuclides. Also, it 
provides those relatively inexpeEleaoed In 
working with transuraniai Eadloaucliaes with 
the backgrouna of experience that has been 
developed by otheE users. The aanual 
presents and discusses good practices that 
should be observed by management, technical 
staff, and technicians. Among the topics 
covered are the physical aad chemical 
properties of the transuranium eleaentsi 
facility site selection, facilty design with 
such considerations as ventilation, glove 
boxes and material handling; personnel 
consldeEatlons, including trainiag, 
protective clothing, personnel dose 
Beasutement, and shielding control of 
Interior deposition ana personnel 
decontaBination, and procedUEes for 
emergencies. It is pointed out that the 
manual is a manual of good radiation 
protection practices and not a handbook of 
physical pEoperty data OE design criteria. 
(FMM) 

<399> 
Cross, F.T., C.H. Blooaster, P.I. HendricksoB, 
and I.e. Helsoa, Battelle lemorial Institute, 
Pacific KoEthwest laboratoEies, Blchland, WA. 
1974, March 

Evaluation of Methoas foE Setting Occupational 
Health Standards fOE Draniua Hiners. 
PB-237-744; HIOSH-72-2| 289 p. 

The aethods and criteria employed ia the 
aevelopaent of radiation exposure stanaards 
over the past thirty years are stuaied. 
Literature pertaining to miners is Eeviewed 

ana evaluated with respect to the criteria 
which could have been used in setting 
standards in the past which would have 
provided maxlmuB «iner protectiom- Included 
in the Eevlew ares Eadiation dose 
calculations and consensus methoas} 
epidemiology studies of uraaiui miners and 
other miners exposed to radon and radon 
daughters (floutspar, iron, hard rock, coal, 
gold, aanganese, pot ash, and zinc miaeES); 
bioassaf studies of inhaled Eadon and radon 
aaaghteEs (Pb 210, Po 210) | and epideiiiology 
studies of other pulmonary radiation 
exposures to man (thorotEast patients, 
spondylitis patients, and atomic bomb 
suEVlvors), The pertinence of experimemtal 
animal studies, sputum cytology studies, 
chromosome abcEcation studies, and 
Haatel-Bryaa Bodel extrapolation studies are 
evaluated. The relationship of cost to nine 
opeEators and iaciaeace of respiEatory cancer 
deaths for differeat occupational health 
stanaards are evaluated. The various costs 
to government and society associated with 
standard setting methodologies are calculated 
and evaluated. The selection of appEopriate 
standaEd setting methodologies and exposure 
standaEds aEe theoretically evaluated aad 
coipaEed with respect to cost effectiveness. 
Factors influencing enforcement of exj 

sxposuEe 
standards includings legal enforceability, 

pability, 
compliance are considered. Appendices giving 
technical capability, and mime owner 

subjective mine conditions amd radon daughter 
dose calculations, rang^ of plausible 
exposure standaras for standard setting 
methodologies, 1942-1971 ventillatioa costs 
(theoretical and actual) and the health 
impact of the standard setting methodologies 
aad exposuEe standards are Included. (ND) 

<4O0> 
Geue, P.J. (Comp,) , AustEallan Atomic Eaesgy 
Coamlsslon, Besearch Establishment, Lucas 
Heights, Australia, 1972, August 

Muclear Materials Haaagemant aad Safeguards. 
AAEC-lIB/BIB-3621 95 p. 

This chronological bibliography with a total 
of 508 listed references is presented in 
three partss 1) conferences, books and 
bibliographies (16 references), 2) safegaaEds 
systems and safeguaEd objectives (182 
references), and 3) safeguards techniques and 
iffistEumentation (31© refeEences). The 
literature search of ISA and IHIS covers the 
period 1969 to August 1972. (BAF) 

<401> 
Henry, H.F., Oak Bidge Gaseous Diffasion Plant, 
Oak Bidge, TB. 1961, Hay 2 

Is All Huclear ladiation Harmful?. K-1470| 25 p. 

An analysis is made ©f available experimental 
results on the longevity effects of chronic 
low-level radiation upon animals. It is 
shown that a statistical average 
life-lengthening effect occurs at chEonic 
life-time Eadiation exposure levels below 
about 2-5 rad/week; for higher exposures, a 
life-shoEteniag effect Is observed although 
the data do show vaEiatioms among animals. 
Similarly, available data on chronic inteEaal 
exposures resulting from injection of 
radioisotopes show that foE such materials o£ 
interest as plutoniua and uranium statistical 
life-lengthenlag effects also occur for 
comparatively low Injections where higher 
injections produce life shorteniag. The 
principal souEces of human aata are 
statistical studies on the longevity of 
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radiologists, aad these also indicate an 
apparent greatcE life expectancy for this 
gEoap as compared to physiciaES in general. 
It is noted that available data do not perait 
unequivocal determiaatioa of the oveE-all 
genetic effects of low levels of Eadiatioa, 
primarily because the data do not clearly 
indicate eavlEoameatal selection priaciples. 
Some of the philosophical bases involved in 
evaluating the oveE-all somatic and genetic 
effects of low levels of radiation are 
briefly discussed. (Aoth) 

<402> 
long, A.B,, AEgonae Iational laboratory. Applied 
Physics Division, irgoaae, II. 1971, June 

Elutoalam Inhalation: The Burden of Negligible 
Consequence. Iuelear Hews, 14(6), 69-73. 

The lazlmum permissible concentration ia air 
of insoluble plutoaiut accepted by the 
Federal goveEnment, the inteEnational 
Commission on Eadiological PEOtection aad the 
National Commission on ladiological 
Protection in 1959 is 4 X 10 (E-11) uCi/cc of 
air. The authoE contends that in th® light 
of data accumulated oveE the past 10 years a 
serious question exists whether the Elsks 
associated with the present Pu02 Inhalation 
limits are justified by the benefits aerived 
fEom activities involving the froduction of 
use of Plutonium. The difficulty im 
detecting the miaute amounts of plutoaium in 
the air and in the body intensifies the 
problem of enforcing th® exposuE® limits. 
Based on as entire lang mass of lOOO g and a 
aaziaum peEmissible dose of 0.3 Eem/week 
theEe is calculated a maxiwuo peraissible 
lung buEden of 0-016 uCi, This figuEe in 
turn can be used to calculate tke maximum 
permissible concentration im air for PuOZ at 
the end of 50 years of occupational exposure 
(8 hours/aay, 5 days/week, 50 weeks/fear) 
when th® pulmoaary lung harden is equal to 
the laxlBum permissible lung bardea. Owing 
to lack of human exposure data, it was 
necessary to rely oa inhalation exp^iaeats 
conauctea on animals. This data formed the 
basis for the values of aany of the 
parameteES used to establish the present 
exposure limits. Hore recent animal tests 
show a iaxiaum permissible concentratioa in 
air for Pu02 ranging fEoi 5.3 x 10|E-12) 
UCi/cc to 1.1 X 10IE-15) uCi/co Jepemding on 
the choice of lung and lymph gland mass 
chosen as well as the ^cdel. (LB) 

Table 3 shows the caxiaum permissible 
concentratioa in air of Pu 239 Pa02 to give a 
dose of 0.3 rea/week in critical organ after SO 
years exposure. 

<403> 
Nickson, J.J., J.E. Bose, K.S. Cole, and J-6. 
iamilton, Oaiversitf of Chicago, Chicago, IL. 
1944, December 7 

Monthly Health EepcEt om FEoblems Relating to 
PEodfflct for Pericd Ending October 31, 1944. 
CI-2312s 13 p. (Declassified January 18, 1956) 

Surveys for alpha contamination in rooms, air 
and oa personnel were made. Air velocity of 
not less than 100 feet per miaut® through 
hood openings was Eecoiiended for safe 

operation with plutoaium. Five aethods for 
detectinf platoaium ia UEiae as® aescrlbed. 
BepoEts are made on inhalation of plutoniam 
aerosols by rats, absorption of plutoaium 
fEom gastEoiatestinal tract of rat, 
adsoEption of plutoaium om glass, and 
distEibation of absorbed platoniu« in sice, 
fiadloautograpfas aEe pEesented foE mouse 
humerus, tibia, liver and spleen. 
SadloautogEaphlc, tracer, Pa02 aerosol and 
decoatamlnatlon studies on rats are also 
reported. CoaceatEations of plutoaiao ia air 
above tolerance levels, owing to evaporation 
conaitloBs and to tEaasfer methods, are 
repoEtea. PEecautionary neasases are 
pEoposed. (LB) 

<404> 
Hot gi¥ea, Hational Council oa Badiatiom 
Protection and Heasuresents, Scientific 
Committee 14 on Badiological FactoES Affecting 
Decision Haklag ia a Iuelear Attack, 
fashlngtoa, DC. 1974, Sovember 15 

Badiological Factors Affecting Decision-Baking 
ia a Muclear Attack. IICBP BepOEt io. 42 s 66 p. 

This aore practical revision of HCIP Report 
Ho. 29 was prepared to assist in pEeparedaess 
activities for large disasters in which 
exposure of many people to nucleaE Eadiation 
is of primary coaceEii. Badiobiological 
problems are discussed associated with 
nuclear attack using data from accidental 
human radiation exposures and comteiporary 
experimental radiobiological infoEBation to 
evaluate how fractionation and protraction of 
Eadiatioa exposure might Influence the 
effectiveness of total-body Eadiation 
exposure. A system for predicting the 
outcome of human exposuEe is developed. A 
section of this report is de¥oted to the 
process of decision-Baking in relation of 
exposuE® to effect, atiliziag a ""peaalty" 
table of dose-time coosiaeratloas. |BAF) 

<405> 
Hot givea, 0-S. Atomic Eaergy Coamissioa, 
Division of Technical IsfoEsation, lashington, 
DC. 1971 

Proceedings of the Hocky Flats Symposiam on 
Safety in Plutonium Handling Facilities. 
C01iF-710401s Proceedings of the Bocky Plats 
Symposium on Safety in Plutonium Haadllng 
Facilities held in Golden, Colorado, April 
13-16, 1971; 457 p. 

The puEpose of this meeting was to review and 
discuss innovations for the safety of 
plutonlmm operations. All those attending 
were coaceraed with and involved ia the safe 
haadliag of plutoaium. The symposian was 
aivided into four general areass (1) glovebsx 
design aad operation, (2) veatilatioa 
systems, (3) fire detection and suppression 
systems, aad (4) environmental 
considerations. This volume is a record of 
the 42 papers that were pEeseated. It should 
provide an inaicatloa of the state-of-the-art 
of plutoniUB safety ia various facilities and 
a starting point for studies to further 
impEov® th® safety of plutoaium facilities. 
ThlEty-eight papeES have been selected for 
input into the data base. (JIB) 
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<406> 
Bahr, i . , ». Hi ld , and K, ScheffleE, 
Keraforschumgszentrum Karlsruhe, Gesel lschaf t 
fur KeEnfoESChuag, KaElSEUhe, German Federal 
Eepublic- 1974, October 

Experiences in the flanagement of 
Plutonium-Containing Solid Wastes at the I u e l e a r 
Besearch Center , Kar ls ruhe, COSF-7410265 
KPK-2089; Part of PEoceediags of a Symposium on 
the Hanageaeat of Plutonlum-ContaBinated Sol id 
Wastes held in MaEcoule, Prance, October 14-16, 
1974, (14 p . ) , 

Sol id-plu toniam-conta ln ing wastes froa a fue l 
productioa p l a n t , a repEocesslng p lan t and 
seveEal reseaEch laboEator ies are t r e a t e d a t 
the deconta i iaa t lom depaEtaent of th® 
Karlsruhe I u e l e a r Research Center for 
d i s p o s a l in the Asse s a l t miae. The aaim 
q u a n t i t i e s of a lpha-contamiaated s o l i d wastes 
are geaera ted within glove boxes. 
Combustible wastes a r e c o l l e c t e d In p l a s t i c 
bags or cy l indEica l caEdboard con ta ine r s 
which aEe removed fEoi the boxes a f t e r being 
sea led In to p l a s t i c bags- Honcombastible 
wastes aEe co l l ec t ed s epa ra t e ly i n 
cy l indEica l caEdboard oontaiaeES, Both types 
of wastes a re s e p a r a t e l y co l l ec t ed ia 200 
l i t e r iafoEced dEums aad transpoEted t o the 
aecoatamlnation department of l a r l sEuhe , 
where they ondeEgo q u a n t i t a t i v e Pu 
determinat ioE and t rea tment . Combustible 
wastes a re IncineEated and the f lue gases 
pass through a s e r i e s of cesamic f i l t e r 
c and l e s , A Pu concentEat io t l i m i t of l e s s 
than OE equal t o 10 mg Pa/200 1 dram has been 
i n s t i t u t e d above which combastible wastes may 
not be IncineEated, but aE® coadi t ioned by 
s p e c i a l tEeatmest I n t o d isposable forms 
without ¥olame redac t ion as a re t he 
aon-combustlble wastes which f a l l I n to the 
same contamination range. These wastes as 
well as dismantled, contaminated equipment 
which has undergone deccntamlnatlon and 
packaging procedures are disposed of In the 
Asse s a l t mine. Haxluu Pu 239 content i s 8 g 
per 200 l i t e r drum, o ther t raasuraniam 
rad ionuc l ide s , Pu inc luded , a r e l imi ted t o 
0.5 Ci per 200 1. Future aspec ts of waste 
t reatment and d i sposa l are d lscassed . (JTE) 

<407> 
B a r t l e t t , J.W. , B a t t e l l e Memorial I n s t i t u t e , 
Pac i f i c Horthwest Labora to r i es , l i c h l a a d , SA, 
1975, Koveaber 

Advanced Methods fo r Management and Disposal of 
Badioactive Wastes, BHBl-1952; Part of P i a t t , 
M.S. (Coup,) , Muclear Haste Hanagement and 
IranspoEtatioffi QaaEterly Progress BepoEt foE 
July through September, 1975, (p. 1-17), 51 p . 

A conceptual plan was developed for 
management of h i g h - l e v e l waste for purposes 
of recovery aad use of economic va lues . HoEk 
oa Eadioaucl ides migEaticn f r o i nonsa l t 
formations was completed. The r e p o r t , soon 
to be i s sued , concludes t h a t t he re are 
achievable condi t ions of f i n a l geologic 
s to rage for which i n c e n t i v e s t o p a r t i t i o n 
t r a n s u r a n i c s and otheE nucl ides fEon the 
wastes aE® n e g l i g i b l e . Analysis of da ta from 
the survey of publ ic a t t i t u d e s toward nuclear 
waste management i s near complet ion. 
DiffeEenoes i a respondent ' s a t t i t u d e s were 
found t o be r e a l and not an a r t i f a c t of the 
•easuEement technique . The stuay of 
a l t e r n a t i v e s for manageaent of ioaiue and 
technetium was completed. (HD) 

<408> 
Borauin, I.e., W.E. Draper, C.L, iarner, B.A-

Koeaig, and T. K. Keehan, Los Alamos Scientific 
laboratory, tos Alamos, IH. 1975 

Th® Los Alamos Scientific Laboratory TEansuraalc 
Treatment Development Facility. COHF-750967 
(fol. 2)! EBDA-921 Part of PEoceedings of the 
3ra EnviEonaeatal Protection Symposium held ia 
Chicago, Illinois, SepteabeE 23-26, 1975, (p. 
889-905) , 1015 p-

The los Alamos Scientific laboratoEy 
TEassuranic Treataent Development Facility 
established to test candidate 
pEOductlon-level solid waste reduction 
processes at 100-200 Ibs/hr throughput. The 
first pEocess selected foE development and 
evaluatioa was controlled aiE lacineEatlon la 
a dual-chambeE device. Onder-fiE® aiE was 
used in the lower (ignition) chamber to 
Initiate incineration under starved air 
conditions. SnpplementaEy air was introduced 
in the upper chaaber to complete coihastion 
of th® volatile products and entrained solias 
producea in the lower chamber. Hatural gas 
fiEea barmers pcovlded the heat for both 
ignition and coibustion. This device has 
been tested with a vaElety of synthetic 
(i.e., non-radioactive ) wastes typical of 
those expected from a plutoaium pEocesslag 
area. Future modifications and plans aEe 
also being described. (Auth) 

<409> 
Claiborne, H . C , aad F. Gera, Oak Bidge National 
Laboratory, Chemical Technology Division, Oak 
Bidge, TI. 1974, October 

Potential Containmemt Failure Hechaaisms aad 
their Consequeaces at a ladioactive Waste 
Bepository i® Beaded Salt in lew Hexioo. 
OBIt-TH-4639 5 84 p. 

The report examines potential containment 
failure mechanisms and estimates their 
probabilities and consequences, when 
possible, for a hypothetical wast® repository 
located in beddea salt-bEeach in southeasteEa 
Hew Hexico. The primary conclasioa of the 
stuay Is that a serious breach of eoatalnmeat 
for such a repository, either by haaaa action 
or natural events, is only a very remote 
possibility aad falls iato the category of 
least likely occurrences which affect 
society. A sealea repository 600 m 
undergrouna would be virtually sabotage 
proofs even the suEface barst of a 50-megaton 
nuclear weapon could not breach the 
containment. The mechanism of containnent 
failure with the aost serious potential 
coEseqaences seems to be the impact of a 
•eterorite that produces a crates extending 
to the disposal horizon. The probability of 
such a catastrophic meteorite isipact was 
estimated at 1.6 x 10(E-13) per yeaE. Based 
oa the tectonic activity of the Delaware 
Basin over the past 200 million years, the 
probability of faulting through the 
repository has been estimated at 4 X 10 (E-11) 
per year; howeveE, the probability that 
faulting would cause failure of waste 
containment is only a small but unknown 
fEaction of this value. Exposure of the 
waste hoEizon to the action of . Th® 
coataBiaation of surface aquifers due to this 
mechanism of release could be relatively 
serious, despite the very long time necessary 
to produce such a displacememt. |Aath) (FHH) 

<410> 
CoEche, R., a. Phillipia, 1. Hayet, and G. 
Roaffet, CosaissaElat a I'Snergie Atoaique, 
Centre d"Etudes Hucleaires, Pontenay-aax-loses, 
France. 1973 
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<410> 

<410> COIT. 
De ta i l s of the Disposal of Badloactive i a s t e s 
Contaminated with P lu ton iu i 239. CM-«»»F-2417s 
COIP-730667S Pa r t ©f Proceeaings ©f t he 15th 
Symposium of the Committee on Hot l a b o r a t o r i e s 
of Burato^ held I t Goesthacht, Germny, June 
14-15, 1973, (p . 721-7431. (French) 

The process ing and s to r age of r ad ioac t ive 
wastes contaminated with Pu 239 a e c e s s l t a t e 
s p e c i a l c a r e . The gamma a c t i v i t y aid the 
very long l i f e t i m e of Pu 239 (24,000 yr) 
impose a i r - t i g h t cas ings- i t 
Fonten®y-aax-Bos€s t he se wastes a re processed 
i a shielded c e l l s . The volume reauct ion of 
compressible was tes , confinement in a i r - t i g h t 
c a s i n g s , and the t r a n s p o r t of the wastes t o 
decay s t a t i o n s or for s to rage la a i r - t i g h t 
devices i s descr ibed in some d e t a i l . 
(tc-Auth) 

<411> 
Daly, G.H., and A. S. Kluk, U.S. EneEgy BeseaEch 
aad Development AdmiElstEatlos, Division of 
Mast® Hanageient and TEaasporta t ion, Washington, 
DC. 1975, Apri l 1 

Tramsuraaiua Sucl ides i a the Enviremient from 
Management of Sol id Badioact lve fast®. 
HASt-29l5 PaEt of Hardy, E-P. , J r . , 
Invironmental QuarteEly, December 1, 1974 
through March 1, 1975, | p . 1-110 - 1-126), 227 
p . ; CO»F-741017| Pa r t of Proceedings of t he 
American I u e l e a r Socie ty S jBpos i i i held i n 
l a sh ing ton , D.C., October 27-HoveiteE 1, 1974, 
(16 p . ) . 

Op to 20 peEcent of s o l i d Eadioactive wastes 
which have been generated a t EBDA s i t e s may 
be contaminated with transuranium n u c l i d e s . 
PrioE t o the Eequiremeat foE 20-year 
r e t r i e v a b l e s to rage i s Harch, 1970, s o l i d 
waste comtamiaatea with tEansaranium nuc l ides 
was buried with o ther r a a ioac t i ve waste a t 
ca re fu l ly s e l e c t e d l o c a t i o n s . A t o t a l of 
about 900 kg of traasuEaaium nuclides a re 
contained i n j u s t over 1 m i l l i s n cubic meters 
of Eadioact ive waste a t these l o c a t i o n s . 
Approximately 760 kg of tEaasuEanium nuc l ides 
are coata ined i n the burled waste, while the 
reaaindeE i s coa ta ined in the s tored wast®. 
Another 80 kg of tEansUEaniuii ewslides are 
contained a t t h e f ive cc ineEc ia l b u r i a l 
s i t e s . I l l evidence t o date ind ica tes t h a t 
tEansuraniUB a a c l i d e s have ao t l igEated 
s i g n i f i c a n t l y from thelE buEial I pca t i on , 
(Auth) 

<412> 
Dil lon, 1 . 1 . , and E.S. Kemper, B a t t e l l e Hemorial 
I n s t i t u t e , P a c i f i c Horthwest Labora to r i es , 
Bichlaad, « . 1975, BovembSE 

Decentamisation and Dens i f iea t ion of chop-leach 
Cladding l e s i d u e s . Bi t l -1952; Par t of P i a t t , 
A . l . , (Co»p.), Nuclear fast® Banag®«ent and 
lEanspoEtation SuaEterly Progress Beport for 
July through Septesber , 1975, (p. 19-29), 51 p . 

Fuel element c ladding r e s idues from the 
chop-leach head end process c o a s t i t a t e a 
low-dens i ty , h igh-sur face area l e t a l l i c waste 
with a s u b s t a n t i a l a c t i a i d e element 
contaminat ion. The f e a s i b i l i t y of and 
development of methods for removal of long 
h a l f - l i f e t r a n s u r a n i c s from the cladding 
r e s idues and conso l ida t ion of the zirconiuB 
and s t a i n l e s s s t e e l r e s i d a e s was a e t e r ^ i n e d . 
Th® study Involved: |1) Select ion and 
l abora to ry t e s t i a g of methods for t ransuEaaic 
removal by aqueous, r e a g e n t s , loltesi s a l t 
r e a g e n t s , aad f luxing during ae l t ings (2) 
conso l ida t ion of t he fuel e leaent h a l l s by 

melting and cas t ing Z i rca loy , s t a i n l e s s 
s t e e l , Incoael or a l l o y s of the t h r e e ; (3) 
t e s t i n g and evaluat ing th® consol ida ted fuel 
h u l l s for lomg-term waste managements W 
absorpt ion and f ixa t ion of t r i t i u m i a t o the 
waste i n g o t s ; and (5) conso l ida t ion of 
tEaESUEanlcs removed. The a n a l y s i s of 
high-exposure P»B fuel cladaing confirmed 
previous es t imates t h a t much of the 
t ransuramic a c t i v i t y could be leached from 
t h e fuel c l a d , a secona s u b s t a n t i a l por t ion 
was confined to the corros ion product oxide, 
and only about 1/100 of IS was i n the 
c ladding metal . (ID) 

<413> 
Draper, I . E . , c . l . laEner , and C.J . Sabarger, 
Los Alaaos S c i e n t i f i c LabOEatory, l o s U a a o s , 
m . 1974, October 

Transuramic Contai inated Solid Waste Treatment 
Development F a c i l i t y - ••TDF». lA-5762-PBs Par t 
of Transuranic Solid Waste Baiagemeat Besearch 
Prograns, Quarter ly fieport, Apr i l - June , 1974, 
(p. 6 ) , 18 p . 

The P a c i l i t y Design CEi te r ia BepoEt haa been 
publ i shea , aad the pEeliminaEy Safety 
Analysis Seview was pEogEessing r a p i d l y . The 
PEocess Design C r i t e r i a lepoEt was t o be 
publishea in J u l y , 1974. The multieaeEgy 
g a n a assay system (HEGAS) or box counter has 
been i n s t a l l e d a t the Plutonium Hanaiimg 
P a c i l i t y (CMB-II). The system was ca l ib ra t ed 
f o r Pu 238 as well as 0 235. The de tec t ion 
U n i t for Eu 238 i s about 3 t imes loweE than 
Pu 239 because the I x-ray yie ld fEom Pa 238 
I s approxiaate ly 3 t imes g rea te r thaa from Pu 
239 peE d i s i a t egEa t ion . (JTE) 

<414> 
Herceg, J . E . , S . l . Lambert, H,E, HcLaia, and 
C.J. Oibarger, l o s Alamos S c i e n t i f i c l abo ra to ry . 
Health Divis ion , t a s t e Management Sec t ion , 
Eaviroameatal Studies Group, Los Alamos, HH. 
1974, lay 

Traasaranic-Contamiaated Solid Vast® Treatment 
Development P a c i l i t y , A413. LA-S614-PBs Part of 
Transuras ic Solid Waste Haaageaeat l esearch 
Programs Quarter ly l e p o r t , October-Dece»ber, 
1973, (p. 15-17), 55 p . 

A task force was OEganized t o assemble data 
on types of inciaera toES used OE being 
considered for the processing of t r ansu ran i c 
contaminated wastes and t o review the choice 
of inc iaera toE types for the t r ansu ran ic 
contaminated so l id waste Trea taea t 
Development F a c i l i t y (TDF). The standard 
con t ro l l ed a i r i n c i n e r a t o r was recoaf i rned as 
t h e cana iaa te process for the TDF. Other 
a c t i v i t i e s for the report peEiod aE® 
sumBarized including work towards evaluat ion 
of design capac i ty , aiE c leaning design and a 
p r e l i a i n a r y expe r i aen ta l plan prepared as a 
guide fOE pEOcess instrument design. 
F a c i l i t y design c r i t e r i a for the TDF were 
reviewed and updated inc luding u n i t 
opera t ions for process engineer ing . The 
development of ins t ruBenta t ions fo r plutoniua 
assay has progEessed both foE a modified 
PIDLEI s y s t e i monitoriag s o r t e d , low densi ty 
wastes aad the HEGAS system for t h e assay of 
plutoaium 1 x-ray emission of araaiuB and th® 
higher energy gaoaa rays from p lu ton iu i and 
o the r tramsuEanie e l e a e n t s . (BBH) 

<«15> 
l o e n s t , J . i , , and B.E. Blan®, iound Laboratory, 
Biaa isburg , OH. 1975 
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<415> COHT. 
Chemical Coagulation of Eadioactive Wastes at 
High pH. COHF-750967 (fol. 2) } EBDA-92S PaEt of 
Proceedings of the 3Ea EavlEoimeatal Protection 
Symposium held in Chicago, Illinois, Septeaber 
23-26, 1975, (p. 810-824), 1015 p. 

The waste treatment facility at Sound 
laboratory was recently moaified for th® 
treatment of piatoniam-tearing wastes. Prior 
to July 1, 1975, the facility haa been run at 

8.8; however, since the plant was modified 
,t has been can at pH 11.3 with differeat 
chemical dosages. The improvement in 
effluent quality using the higher pH process 
(pH 11.3) has been dramatic, IEIOE to the 
changeoveE, the system effluent activity 
levels ranged from 2-3 ais/«ia/sl (9-14 x 
10|E-4) uCi/l) specific Pu 238; after the 
changeover effluent activity levels ranged 
fEOB 0-3-0.5 dis/mln/Bl (1.4-2-3 x 10 (E-4) 
uCi/1) specific Pu 238. Total activity 
aischaEged (on a Boathlj basis) has been cut 
by mOEe than a factor of 2, because of the 
changeover to the high pH pEOcess. Effluent 
levels aEe about as low as can be obtained in 
this type of waste treatmeat pEOcess. (Aath) 

Table 1 lists th® typical chemical dosages for 
Pu re»o¥al. 

<416> 
Hedge, L.IC., aad F.C. Walkap, B a t t e l l e Senor i a l 
I n s t i t u t e , Pac i f i c Horthwest l a b o r a t o r i e s , 
Blchland, m. 1975, Hovember 

Fyro lys i s - Iac inera t iOB of Combustible Alpha 
Wastes, BWHL-1952J Pa r t of P i a t t , A .a . , 
(Conp.), Nuclear t a s t e ianageaeat amd 

Transpor ta t ion Quarter ly Progress Beport for 
Ju ly through September, 1975, (p . 31-34), 51 p , 

A pyEo lys i s - lnc ine ra t ion process fo r safe and 
economical reauc t ion of the volume of alpha 
wastes from 10 to SO-fold as a precursor t o 
u l t i s a t ® d i sposa l has been aeveloped. 
Hodif ica t ion of the demcnstratlon un i t was 
completed t o overcome problems t h a t occurred 
during opera t ion of the u a i t . Changes 
incladed r e l o c a t i o n of the off-gas l i ne 
o u t l e t , i n s t a l l a t i o n of an aiE flow 
contEolleE, i n s t a l l a t i o n of steam aad i t ion 
l i n e s , reinforcement of the d i s t r l bu toE 
suppor t , and redesign of the a i s t r i b u t o r 
p l a t e . Analysis of ash co l l ec ted during th® 
run ind ica ted a tap dens i ty of 0.76 g/cm(B*3) 
and a carbon content of 13 wt%. This 
represented a 99.5X buEnap of the s imalatea 
waste, which had an ash content of 3.6 wt%. 
The volume reduct ion fac to r for th® simulated 
waste of bulk dens i t y 0.13 g/cc was 
c a l c u l a t e d to be 140. (SO) 

<417> 
Hot given, los Alamos Scientific laboratory. 
Environmental Studies Group, faste Hanagemeat 
Studies, Los Alaaos, HH, 1974, July 

Transuranic Solid iaste Harageaent Besearch 
Prograns, QuaEteEly BepoEt, JanuaEy-Harch, 1974. 
11-5666-Pas 24 p. 

The pEogress for three traasaranic solid 
waste «anag®B®nt research programs funded by 
the AEC Division of faste Hanagement and 
Transportation during th® period of 
January-March 1974 is reviewed. Th® intsElm 
storage CElteria ha¥e beea redesigaated as 
guidelines and will be issued as a los Alaaos 
Scientific laboratoEy document after 
incorporation of final revisions. Studies of 
corrosion of alia steel in humid air have 
shown that Zinc Chromate Dnderseal, Chemical 

and Water-Beslstamt Bastoleum Industrial 
Coating, and last Gard do mot prevent 
corrosion. Analysis of the gaseous products 
of Eadlolysis of cellalosics contamiaatea 
with 1.2 mg Pu 238/g waste matrix have shown 
hydEogem and carbon dioxide to be the maJot 
products. Waste pEoduction Is being 
evaluated oa aa Individual process basis, aad 
flowsheets are being pEepaced to show 
material input and waste output for each 
plutoaium handling process. The 
Traasuranlc-Contasiaated Solid taste 
Treatment Developneat Facility has been 
Eedesigmed to permit increased EeseaEch 
ability and flexibility. The pEograi to 
evaluate past burial practices has beea 
Eedirected to emphasize local buEial areas-
Fluid dynamics computer codes aE® being 
evaluated for use in soil transport, 
atmospheric dispersion, and resuspension 
models. Agricultural and population data are 
being obtained foE the areas suEEouaaiag los 
Alamos. CAuth) 

<418> 
Piatt, i.e., Battelle HemoEial Institute, 
Pacific Horthwest LabOEatoEies, fiichland, WA. 
1975, HovembeE 

Huclear faste Manageaent and lEamsportation 
Quarterly leport fOE July through September, 
1975. BMHI-1952S 51 p. 

Progress within EBDA nuclear waste aanagement 
and transportation programs at 
Battelle-Paclfic Horthwest tabOEatoEles is 
described. Advanced nethods for the 
manageaent and disposal of radioactive wastes 
foE purposes of Eecovery and use are 
aetailed. Included in this section are 
Eeports oa: fission by-product management 
(paEtitioning and fuel Eeprocessing, 
caadldat® by-proaucts, radioisotopic tracers, 
miaeral Eesources, aad toxic materials)s 
Eadionaclide Bigration from aonsalt 
formations; a public attitude migration from 
aonsalt fotmatloass a public attitude sBE¥ey 
toward nuclear waste management; and 
alternatives for management of iodine and 
technetium. The decontamination aad 
densifieation methods of chop-leach cladaing 
residues with actiaide element coBtaaination 
were in¥estifated ana evalaatea, Developaeat 
stuaies of a pyrolysis inciaeratioa pEocess 
fOE safe and economical reduction of the 
volume of alpha wastes prior to disposal are 
reported. Hethods for separating and fixing 
trltiated water for permanent storage were 
exaalaed ana tested. Alternatives for the 
disposal of retired contaainated facilities 
at Hanford are reported. The risks 
associated with the shipping of radioactive 
materials (Pm 02 and PttN03) by truck and rail 
were aaalyzed and evaluated. (ID) 

<419> 
Boutsoii, I.C.J Battelle Benorial Institute, 
Pacific HorthKest Laboratories, ^ater and land 
BesouEces Department, Blchland, M , 1973, March 

A Heview of Studies on Soil-taste lelationships 
oa the Hanford Beservatioa fEOm 1944 to 1967. 
BHlL-1464; 59 p. 

The literature regardiag effects of the 
liquid wast® disposal operations at Hanford 
oa the soil enviroameat was sumaarized. 
Radionuclides which normally need to be 
considered In waste disposal include S E 90, 
Cs 137, Pu, Co 60, Bu 106, rare earths and H 
3. The summary Is diviaed into studies 
pertaining toi 1) the vadose zone below a 
depth of twenty feet (loweE vados® zone); 2) 
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<419> COIT. 
the saturated zones 3) the vadca zone above 
twenty feet (upper vadose zone). Th® 
division is based upon th® relative 
desirability of these three zones for nuclear 
waste disposal (storage), liquid nuclear 
wastes have been safely discharged to the 
loweE vadose zone for over 20 years, 
iigration of these wastes froa the loweE 
vadose zone by the mechanisms of diffusion, 
leaching, amd paEticulate tEansport is 
aiscassea. It is concluaed that: 1) little 
Bovement of sorted radionucliaes by the above 
•echaaisas within tea half-lives of even the 
long-lived raaionucliaes OCCUES; 2) the 
socbed cadlonuclides can only te reaovea fEom 
this zone by a cataclysmic occuEreace in 
which the sediment in the zone and the 
entrained wastes are both physically removed. 
The saturated zone is the second most 
desirable zone for radioactive waste 
disposal. Since water disposed to the 
saturated zone takes several years to travel 
fro» the disposal areas to the Columbia Biver 
a finite time period for radioactive decay 
exists. Baaioactive wastes accidentally 
released to the vadose zone above twenty feet 
(upper vadose zone) are carefully monitored 
and controlled, sine® this is the zone where 
possible organism contact is sost probable. 
The monitoring prograd is designed to detect 
buildup or reconceatEatioa sf long-lived 
raaionucliaes such as Sr 90 in th® surface 
soil or in plants. Biological cycling 
stadies, including uptake of Cs and Pu by 
plants, are discussed. It is concluded that 
da® to the suitable climate, deep parmeable 
sediments with adequate sorption capacities, 
and great depth to gcsuad water, th® Hanford 
project offers a nearly ideal environment for 
ground disposal of radioactive wastes, 
(iuth) (FHH) 

<420> 
Sousselier, X,, Commissariat a I'Energie 
itomique, Paris, France, 1973, larch 

Safety Principles In the Storage of Fission 
Products, COBF-721107; Part of Proceedings of a 
Symposium on the Haaagement of ladioactive 
Wastes from Fuel Eeprocessing held in Paris, 
France, November 27-Dece«b€E 1, 1972, (p. 
181-198), 1266 p- (FEench) 

The solutions to be adopted in the storage of 
fission pEoducts arise on the oa& hand from 
their activity and on the other from 
principles aimed assuEiag that the storage 
will not involve any risk or inconvenience to 
future generaticns. The ezamioatlon of the 
Eadiological hartfulaess of the different 
constituents of fission proaucts makes it 
possible to show that a aeooata«ination 
factoE of 10(E*3| to 10 (E*4) is necessary to 
reduce the noxiousness of alpha emitters to a 
value compatible with a storage near the 
surface of the soil and that that ought to b® 
guaranteea for a period of 800 y. The other 
possibility is storage ia a salt formation/or 
in a deep geologic formation. Among the 
latter type, storage in a granite foEsation 
presents particular interest because it would 
often permit stoEage under the site of 
reprocessing plants and would avoid the 
tEansportatioa of the fission pEoducts. An 
important element in putting a ^fe policy of 
storage into effect is the fiiaacial aspect. 
It is indispensable to provide for a neaas of 
solidification and final storage of the 
fission products, (tr-auth) 

slier, I., COBBissariat a l^Energi® 

itoBlgue, Chatillon-sous-Bagneux, France, 1972 

Present Situation and Future Prospects Hegarding 
the Problems laised by Badioactive Wastes. 
COir-720453s Part of PEoceedings of the 
Imformatiom Syaposium on Disposal of Badioactive 
Waste held in Paris, Franc®, April 12-14, 1972, 
(p. 193-203), 290 p. (French, English Abstract) 

At present, radioactive wastes do not raise 
serious conditioning or storage problens 
•alnly because the quantities produced are 
small- However, the extre»ely rapid increase 
ia the number of nuclear poweE stations ia 
opeEatio dUEiag th® coming years will result 
in a consldeEable gcowth la volume of the 
wastes to be stored and mainly, in th® amount 
of contained Eadioactivity. It will then be 
necessary to determine the suitability of 
storage sites according to criteria based, in 
partlcalaE, oa the half-lives of the 
contained radionuclides. Although surface 
storage methods foE low-level wastes 
containing only short-lived raaionucliaes 
will continue to be used, appropriate 
geological foriations (salt, liaestone, etc.) 
will have to be selected for the storage of 
very long-lived radionuclides such as 
plutoniua. It will be possible to bUEy 
short-lived but highly-active wastes eitheE 
v®Ey deep anaergEOuad, or near the surface, 
ia especially designed bunkeES, but always 
after solidification- In oraer to carry 
through this policy successfully, it will be 
necessary to establish a aechanisa for 
collabOEation at inteEnatiomal level in a 
variety of fields such as aaoption of common 
standards, internationalization of storage 
centers O E joint studies of certain storage 
methods. Thorough studies must continue on 
allBinatioa of krypton froa gas released by 
Eeprocessing plants, or oa th® safe storage 
of tritiated effluents. The main obstacle 
likely to be encounterea when iiplemeating 
this policy will be the local populations»s 
opposition to th® i•plantation of altimate 
storage controls. (Auth) 

<422> 
f e r v e r s , H . j . , s t l c h t i n g Seactor Centrum 
Se ther lands , Th® Hague, Netherlands. 1976, 
July-August 

Storage of long and HediuB-Term Badioactive 
Waste In a Hock Sa l t Formation l a Holland. 
Atoomenergie en Haar Toepassingen, 16 (7-8) , 
166-174. (Dutch) 

long and medium term rad ioac t ive wastes aEe 
defined as wastes with a c t i v i t y g rea t e r thaa 
0.2 1/h with I n s i g a i f l e a n t content of alpha 
sources- There i s s u f f i c i e n t space in 
Holland for s torage of the expected wast® of 
t he se types for the next 50 y e a r s , oa 
reasonable assuapticms of development of 
nuc lear energy. (Hi) 

<423> 
fllHaas, 1. D., Battelle Memorial Institute, 
Pacific Northwest Laboratories, Bichlaad, fl-
1975, November 

Transportation Safety Studies. BBWl-1952s Part 
of Piatt, A.H. (Coap.), Suclear Baste Hanagement 
and Transportation Quarterly Progress Beport for 
July through Septeaber, 1975, (p. 43-51), 51 p. 

Issessnent of the risk ia the shipmeat of 
Plutonium oxide and liquid plutoniua nitrate 
by truck and rail have besa csupleted. A 
Bodel was developed and used to calculate the 
risks associated with the shipping of 
radioactive Baterials. System descriptions 
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<423> COM. 
have been completed for use i n assess ing t h e 
r i s k s in t he shipment of non-high- level 
was tes . Three types of wast® (beta-gamma, 
a lpha , and alpha-beta-gamma) were considered 
in the assessment. The r i s k ana lys i s code 
HEAD was modified t o incEease i t s u t i l i t y . 
(ID) 

<42«> 
Franz, J.A., and l.l. Burger, Battelle Heaorial 
Institute, Pacific Northwest Laboratories, 
Bichlaad, WA. 1975, lay 15 

Polymeric Hedia for Tritium Fixation. 
BHWl-B-430; 24 p. 

The synthesis and leach testing of several 
polyeeric media for tritium fixation are 
presented. Trltiated bakelite, 
poly (aery loBitrlle) and polystjEeae 
successfully fixed tritias. Tritium leach 
rates at the tEaoer level appear to be 
negligible. Advantages aad disadvantages of 
the processes are aiscussed, aid further 
bench scale iavestigatiens uaderway are 
repoEted. Bough cost estimates are presented 
for the different eedia and are compared with 
alternate approaches such as deep-well 
injection and losg-ters tank storage. 
Polymeric media costs are high coapared to 
deep-well storage and are of the s a ^ order 
of oagnitude per liter of water as for 
isotopic earichment. With this limitation, 
polymeric media cam be economically feasible 
only for highly concentrated trltiated 
wastes. It is Eecommeaaed that the bakelite 
aad polystyrene processes be eiamlned oa a 
larger seal® to permit more accurate cost 
analysis and process design. (Auth) 

<425> 
Groeaier, U.S., B. E. Blanco, B.C. Bahlman, B.C. 
Finney, A.H. Klbbey, and J.P. fitherspoon. Oak 
Bidge National Laboratory, Cheaical Technology 
Division, Oak Eiage, TI; Oak Bidge Mational 
laboratory. Environmental Sciences Division, Oak 
Bidge, TB_ 1975, Hay 

CoEEelatlon of Baaioactive faste Treatment Costs 
and the Environmental Impact of Waste Effluents 
in the Nuclear Fuel Cycle for Ose in 
Establishing ""As Low Is PEacticable" 
Guides—Fabrication of light-later Seactor Fuels 
Containing Plutonium. OlIL-TH-490«| 140 p. 

A cost-benefit stuay was made to determine 
th® cost and effectiveness of radioactive 
waste (radwaste) treatment systems for 
decEeasiag the release of radioactive 
materials from a model light-later plutoaium 
recycle reactor fuel fabrication plant, and 
to deteEBiae the raaiological inpact (dose 
coaalt^eat) of the released materials on the 
environment. The study Is designed to assist 
la defining th® term "as low as practicable" 
in relation to limiting the release of 
radioactive materials from nuclear 
facilities. The base case model plant Is 
representative of current plant technology 
and has aa annual capacity of 300 metric tons 
of IWl plutoaium recycle fuel. Additioaal 
radwaste treatment ®quip»ent is added to the 
base ease plants in a series of case studies 
to decrease the aaoants of radioactive 
materials released and to reduce the 
radiological dose coamitient to the 
population in the surrounding area. The cost 
for the added waste treataeat cjeratioas and 

the coEEesponding dose coBBitmemt are 
calculated for each case. In th® final 
analysis, radiological dose is plotted vs th® 
annual cost for treatment of the radwastes. 
Th® status of the radwaste treatment aethods 
used in the case studies is discussed. Some 
of the teohaologf used in the advanced cases 
is in an early stage of development and is 
not suitable for i^Bediate use. The 
methodology used in estimating th® costs and 
the radiological doses, detailed 
calculations, and tabulations are presented 
in appendices A and B. (Auth) 

Table 7.9 shows percent contributions of inhaled 
and iaJested radiosuclids fro« the gaseous 
effluent of a aodel mixed-oxide fuel fabrication 
plaat to ladividual organ (bone, kidney, luag, 
liver) doses. Table 7.8 shows major 
raaionucliaes (Pu 238, Pa 239, Pu 240, Pa 241, 
Am 241) contributing to dose to individuals from 
gaseous effluents via terrestrial pathways at 
0.5 mile from a model mixed-oxide fuel 
fabrication plant. 

<426> 
Peters, i.H., Jr., Savannah Biver Plant, iiken, 
SC, 1974, April 

Savannah Biver Plant Effluent Seduction Prograa. 
COIF-740406S IASH-1332 (74); DPSPO-74-30-15| 
Part of PEoceedings of the 2ad AEC EBVlronaental 
Protection Symposia* held ia Albuquerque, few 
Mexico, April 16-19, 1974, (p. 47-62), 1151 p. 

Approaches to the radioactive effluent 
redaction program at the Savannah Biver Plant 
and their effectiveness are discussed. 
Organizational structUEe, proceauEal control, 
ana operations evaluation are key factors. 
(Auth) 

<427> 
Beisenauer, A.E., ana L.L. Ames, Haaford Atomic 
Products Operation, lichlaad, WA. 1961, 
Januarys 1961, June 

Bemoval of Plutonium fEom 234-5 Building Waste. 
Hf-70806-aD: Part of Haney, W.A, (Ed-), Cheileal 
Effluents Technology Wast® Disposal 
Investigations, JanuaEy-Jane, 1961, (p. 7 ) , 17 p. 

An exchange column of Florida pebble 
phosphate, a commeEcially available natural 
apatite, was founa to adsorb plutomiun from 
234-5 Building sii»p waste in laboratory tests 
(Hf-70041). Appcoximately 90 per ceat of the 
platoaiuB froa 415 column volumes was 
adsorbed oa a phosphate alneral bed through 
which waste was passed at a flow rate which 
provided a Eesidence time cf 3.25 minutes. 
PEompt elation of the alaeral with IB la2C03 
recovered aore than 90 peE cent of the 
adsorbed platonlum in 2,8 column volumes, 
ElutioBs performed after a time lapse of 
three days removed only about 10 per cent of 
the plutoaium, probably because of diffusion 
along radial crystal boundaries. Becharging 
the pebble phosphate bed with fa2HP04 was 
necessary before reloading with plutonian. 
No visible deterioration of the bei occurred 
during three charge-recharg® cycles. If 
prompt elation of the plutoniam-loaaed bed is 
not practical, the column may be dissolved in 
four column voluaes o£ 6H HI03 to recover the 
plutoniUB. (Auth) (Complete Text) 
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