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ABSTRACT 

This fifth published bibliography of 594 references 
is from the computer file built to provide information 
support to the Nevada Applied Ecology Group (NAEG) of 
ERDA's Nevada Operations Office. The general scope Is 
environmental aspects of uranium and the transuranlc 
elements, with a preponderance of material on plutonium. 
In addition, supporting materials involving basic 
ecology or general reviews on other nuclides are 
entered at the request of the NAEG. Tables containing 
significant numeric data are referred to in the comment 
field. The references are arranged by subject category 
with first authors arranged alphabetically within the 
category. Indexes are given for author^ keywords, 
geographic location, permuted title, taxons, and 
publication description. 
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PREFACE 

This publication of 594 references is the fifth in 
a series of published bibliographies from the Applied 
Ecology Information Center of ERDA's Nevada Operations 
Office. The Identifying report numbers in this series 
of bibliographies, ORNL-EIS-21 (Suppls. 1-3), have been 
changed to add NVO-AEIC. 

The scope is centered on the environmental aspects 
of plutonium, but has been expanded to Include uranium 
and the transuranlcs. Studies on the ecology of the 
Nevada Test Site, redistribution and resuspenslon, 
low-level radiation effects, technetium, and reviex'̂ s 
and bibliographies on other radionuclides have been 
added to scope at the Nevada Applied Ecology Group (NAEG) 
request. The current domestic and foreign literature 
is actively sought. As an example, WASH-1359, 
"Plutonium and Other Transuranium Elements; Sources, 
Environmental Distribution and Biomedical Effects" from 
the December 10, 1974 U. S. Environmental Protection 
Agency hearings is included in this bibliography. 
Because of the interest In energy from nuclear power 
and the concern about safety aspects, 25 references 
cited in the report, WASH-1259, "Environmental Monitoring 
at Major U. S. Atomic Energy Commission Contractor Sites," 
are also Included. 

All the published literature references are 
contained in a dynamic computerized information file that is 
available for search upon submission of specific requests. 

Citation Form 

The references are arranged by subject category, 
with authors listed 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 NalO^. 

3) 10(E+3) or X(E-3) iE denoting 
exponent) means 10-̂  or X ^^ respectively. 



vill 
4) For units of measurement, such as 

centimeters, meters, feet, etc., 
X3 means x3. 

Indexes 

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

This is an example of the format of the descriptive field 
used In this bibliography: 

1 - Sabje^ct Cattgofiy 

2 - Record Mambt^ 
{StqatntZal Nambtn. 
oi Rfc^e^ance.) 

3 - kathon. 

4 - Coftpoftatt kiithoK. 

5 - Vahllcatlon. Vatt 

CHEMICAL ASPECTS 

^260) 
J Clanet, F., J. Ballada, J. Lucas, and C. Gil, 
Faculte de Pharmacie, Laboratoire de Chlmle 
Mineral et d'Hydrologle, 37-Tours, Prance; 
Commissariat a I'Energle Atomlque, Department de 
Protection, Pontenay-aux-Roses, France. 1973, 
July; 1972 

Determination of Urinary Plutonium by 
- Radiochemical Analysis on Ion Exchange Filters. 
' LA-tr-73-39; 6 p.; Health Physics, 23, 245-247 

S A new method for determination of urinary 
plutonium Is described. Known amounts of Pu 
239(+4) were added to human urine collected 
In concentrated hydrochloric acid. The 
plutonium was purified and fixed on Amberllte 
SB-2 filters. Following elution and 
evaporation the radioactivity of the residue 
was m.easured. The detection limit was 1 pCi 
Pu 239/1 of urine. The average recovery yield 
xfas 80$. This method reduced analysis time 
by one-half when compared to the classic « 
method using columns of Ion exchange resins. (ST) 

Translated by Kanner Associates, Redwood City, 
California for Los Alamos Scientific Laboratory, 
Los Alamos, New Mexico. 

6 - docam&nt Title. 

7 - Vabllddtlon Ve.&cn.lptlon 

S - kb&tH.a.ct 

9 - kb&tfta.c,ton,*& Initials 

10 - Comm£.n.t.& 
{VtM-tA-vitnt Namt^Zaal 
Vata] 



B I i l t r i f l T C l l ISSP-C'--

<1> 
ba^-'-ello ""enorial I n s t i t - i t e , Pac i f i c " 

laborator ies^ ^n^lrofinoatal an^ Life Sciences 
Divi^^iong ^cn^Y^t^^?^ Dppartm^fitp HichlaRds HA. 
1^74^ Janiiary 

Tnfijc^Rco o^ Plutoniu'^ on *1IP Soil ' l l c rof lora , 
HSBI.-M^O (Oftrt 2) ; i>=ir* o ' Vauqfcan, T . P . , et 
a l , Jnnaal Report for i-sTI, (p. 19-21), 2')a o. 

Th«̂  effec* of so i l plEtonius concentrat ion on 
tho so^l nlcro^lor^i was raeasured i-i a 
fiinctioE of changing in ' ^ tvtj^s and 
wn'nor.s apl 'soil r i s o i r a t l o n r a t e . A 
Roiiealcar^oti?^ p i t y v l l l p s i l t lra.n of pH 7 = 0 
wa<5 aao'ilp'l with oii ll''! as tkP soluble 
(valoar-c «) n i t ca tp , a* l<»¥els of ') .05, T."; 
and 1^ i3Cl/<f and wi^k 'Starch? si trog^n and 
water t o provide oo^tmal microbial a c t i v i t y . 
''abTamplos of s o i l we-a per iodica l ly reiioTfa 
to do^f^rsiae t^p changes IK t^s>es and niisbpr^^ 
of so i l n icrof lora aad ?a «a ter l o l a b i l i t y 
with t5B^, Soil r e sp l r a t loa r a t e ^as 
EPonitore*-'̂  by contipt^ous collectiosi of 
<3oll-e«-olvod carton dioxi ' lp. "I'ltoniom aid 
pot cfen^rally affect fh^ r a t e of i ro^th b^it 
aecreasea t>o '•otal ntiaber of a l l c lasses of 
cicrooraa"!'sp«;. Thf> fungi uere t!»e 
^Kcpp^ion^ aiffpripg fros th^ coBtrols onlv 
at a pii coficefi^ration of 10 oCi/g or 1B0 
yq/'7. Til® accfiMulative carboE dioi^lde curv^ 
g^spf^rallT corrf^^^popfl^d t o the growth curve o*̂  
tho fsmai. In ^he case of th^ otiier c l a s ses 
of oraarii^^mp b̂® raximum logarithmic growth 
occurr<»^ hofore tfcp r a t e of carbon dioxiac 
cTolution reached siiaia«B iP^e l s . Soil 
resp i ra t ion r a t e ard cuaulatiTo carbon 
dioxides oTer l̂i'=' laciibatlon period ¥ere 
significantli» reducpd onlv a t the 10 uc i /a 
Ipvel of »a aiondnent, although naabers of 
a l l c l a s s f s or organisms except the fungi 
HPre dcpresssd bfloB t h i s l evp l . ( tath) (HAT) 

<2> 
^dee, ^ .p . j , and J . J . Laidler^ S a t t ^ H e Memorial 
Tpstit^it^P Pacific *iorth¥e«it Laboraton^^p 
Richland, t l ; Hanford Sngineerina Development 
labora+ory, ipplied lesearch Department^ 
BichlaBd, H&. 1<?73, Boverter 

Subcellular "de r t i f i ca t lon of Sxogenoas 
" a r t i c l e s by High-Voltage Flectron •Storoscopy. 
american Tp ja s t r i a l Hifqiene Association Joa rna l , 
39(11). SOl-i^ll 

Hamst?^rs ^ere e^pos 
asbpstos, Cr 203, » 
Pa02 b? e i the r aero 
iniec»ion. High-¥o 
was used to obtain 
s te reopa l r s of elpo 
to Identifv and loc 
in c e l l s . Pii im f 
snspenlel in sal ine 
intr«r ' ' r '"*onPil lv i 
phaqocftizoa by nac 
oacrophigo D^ll^^tc 
peri toneal ea¥ity « 
gltitaralJehYd^ and 
through a aradod se 
BrooyleEe osidp, an 
? i=ces i ty r e s i n . S 
n̂ bloc in 2S arany 

r iya t lon . Platonin 
was too dpnse t o ge 
pa t t e rn , bat accept 
obtained in 0.3 aB 
were doubly stainea 
lead c i t r a t e and ex 
electron ffiicroscope 
were taken at i o i t i 
to 20,000 X aslnq a 
obtaining stereopai 
were obtained fron 

ed t© pa r t i c l e s of 
iO, and r a t s to Pa 239 
so l inhala t ion or 
I taqe e lec t ron l icroscooy 
a i f f r a c t i o r i aages , and 
t ron picrograohs s e r e ased 
a l i s e speci f ic p a r t i c l e s 
a02 p a r t i c l e s se re 

and ia iected 
nto r a t s where they were 
rophacies. tunj t i s s u e or 
froa Bashings of the 
ere dottbly fixed in 2^ 
« OsO«, aehydEated 
r i e s of alcohol and 
d embedded in a low 
one t i s s u e s were s ta ined 
1 ace ta te after osmioa 
B in sec t ions 1 aa th ick 
t a c lear d i f f rac t ion 
able pa t te rns comld be 
sec t ions . The sect ions 
» i th uranyl ace ta te and 

ai ined in a JEOL 1000-kv 
Electron micrographs 

a l aagnificat ioBs of 5000 
n 8 degrees t i l t In 
r s . Diffraction p a t t e r n s 
the pa r t i cu l a t e mater ia l s 

by selected area d i f f rac t ion . mA^) 

"iqnre 1 shows a hlgh-Toltaq.^ electron 
micrc«jraph of a Pa 23*̂  Pa02 pa r t i c l e 
phagocvtlEed by a r a t ©eritoneal macroDhage. 
" ianre " shoss high-¥olta(ie electron mrrograpas 
of a s'-oreopair showing a 'ii 21^ oan? n a r t i c l e 
within a peri toneal sacroBhage. 

<3> 
Albert, P . " . , 
Center, Tiistit 
York- »!T. I'n 

''* «Js{-'l1'i«I 
Proceedings of 
^qency ^la toni 
and Other Tran 
Fn^^rortpental 
Effects %el4 i 
10-11, iq7», { 

Mew for' ' llBiTerslty led l ea l 
a te of InTxronmental Medicine, Mey 
4- Ceoeaben 197i», larch 25 

Part ot iiverman,'" J .L . , et a l , 
the U.S. En?irosnen*-al Protection 

am Standards ^<^arlngs on ®l?stoniam 
snraaiaa fleiientsi Sources, 
Dist r ibot ion and BiO">eiJical 
n Washington, D.C., Pecemter 

311-326) , 327 p. 

Largely on the basis of r a t skan tamo^ 
exoerlments, Tai^i>lin anl Cochran i^ropose tha^ 
a single radioact ive oa r t i c l e in the lasg 
¥hich deliTers a local dose of m r e than lOlO 
ren oer year s i l l orodace focal t i s s a e daoage 
and that t h i s focal danage per se confers a 
rlsl^ of lang cancer of one In tHO thoasand. 
The Tasplin-Coc^rafl apDroach to the risp' 
ass°ssi5eEt fron hot pa r t i c l e s i s ba>5ea on the 
Reesaoan Hypothesis which i s described as 
fol lons: Whea a c r i t i c a l a r ch i t ec tu ra l anit 
of 3 "-issae {e.g., a ha i r fo l l i c l e ) i s 
i r rad ia ted at a sa f f i c l en t ly high dosage, the 
chance of i t becomirg cancerous i s 
approxi«iately 10 (r-^S to 10(S-«1. "h i s 
hypothesis i s based almost wholly on 
radia t ion skin esper lsents sfith r a t s by 
Albert . The Taeolin Cochran proposal i s 
e¥alBatea here fros t»o stantpointss 1) does 
t l s sa» danaqe, per se , caase cancer? 2) ¥onld 
intense i r r ad i a t i on of a " c r i t i c a l 
a r ch i t ec t a ra l an i t " cause tuaors , regardless 
of whether damage sas prodaced. i r ev ies of 
car rent knowledge aboat t^e re la t ionsh ip of 
t l s s a e damage to the indnctlon of cancer doss 
not sapport the contention that t i s s u e jlaiiage 
i s a proslmate cause of cancer; ra ther than 
t i s sue damage represents a p a r a l l e l to-sic 
action of carcinogens which, to sorae extent , 
say enhance the developaent of tuaors 
oroduced by carcinogens. Since the 
TaBplin-Cochran proposal i s based alEost 
wholly on rad ia t ion tuaor s tad ies of the r a t 
skin f o l l i c l e s , the decisive argument against 
t h i s proposal i s the evidence tha t focal 
alpha i r r ad i a t ion of local ized reqions on the 
hair f o l l i c l e , in a pat tern s i a l l a r to t h a t 
from a "a p a r t i c l e . I s non-tunorigenic. {P&F) 

%risto?, V.P. Hot given. 1972 

Ult ras t rnc tnre of the t lveolar -Caoi l la r f Barrier 
in Pats Following s in f l e Inhalat ion of Plntonia i 
239 C i t r a t e . &BC-tr-7!>57! Part of Boskalev, 
Tu . l . and Kal is t ra to«a, V.S, ( I d s . ) , Biological 
Effects of Radiation froa External and i n t e rna l 
Sources, Cp. 381-390), 51S p . 

Hale Blstar r a t s weighing 110-130 g were used 
in the exoerlnent . i c i t r a t e so la t loa of Po 
239 was ased for the inhalat ion (ac t iv i ty 292 
uCi/Bl, pH 6 . 3 , concentration of sodiua 
c i t r a t e 2«, dispersion approxisately 1 
aicron) and exposure t i a e was 10 s i n a t e s . The 
a n l i a l s sere sacr i f iced i iBedla te l f a f t e r 
terminating the Inhala t ion, then a f te r 30 
Binates, fi hoors, 1, 3 , 7, 1<» days, 1, 2, 3, 
and 6 BOBths. Tke electrom l ic roscopic 
findings are described, with external 
i c rad la t ioE, aestreetiffe changes m the 



BIOiOGICil, iSPECTS 

<«> COST. 
a lveo la r -cap i l l a ry wall are osually observed 
before 1 aonth. With Inhala t ion of Pu 239, 
aegenerati¥e changes are observed at a l l 
exaaination t imes. These changes lead to an 
iapaired exchange of gases . The g rea t e s t 
develotiaent of des t ruc t ive processes In the 
a lveo la r -cap i l l a ry b a r r i e r of r a t s i s 
referable t o the lUth flay a f t e r Inha la t ion . 
I t t h i s t i n e , aost c a p i l l a r i e s sho» e^treaely 
Barked vacuolizat ion and laa ina t lon of the 
endothel ia l l in ing . The a lveolar epitheliuH 
i s markedly swollen and i t s cytoplasm shows 
aialnlsfeed electron dens i ty . There a re aany 
destroved c e l l s , bare n u c l e i , as well as 
macrophages and e ry th rocy tes , which a re not 
infrequently heaolyzed in the a lveolar Inaen. 
Thirty days af ter inha la t ion the changes 
included focal spe l l ing in the endothelium 
and epi thel iuB. flanv a i tochondr ia , aach 
la rger than those of cont ro l animals are 
often seen in t he cytoplasa of the a lveolar 
epi thel lui i . The subs t an t i a l d i s t i nc t i on of 
the effects of Inhaled Pu i s also the 
r e l a t i v e l y sna i l cuaala t ive ionizat ion dosage 
absorbed by the lungs («2 r a d s ) , with which 
Barked des t ruc t ive changes a re observed in 
the a lveo la r -cap i l l a ry b a r r i e r . In a l l 
p robabi l i ty , t h i s I s due to the large loca l 
doses created a t the s i t e of deposit ion of 
Pu. i¥m) 

<5> 
i t k i n s , H . I . , E.G. Pa i r ch l ld , and B.H. Drew, 
Brookhaven nat ional labora tory , Hedical 
Department, Opton, long Is land , Hf. 1973, Harch 

Biological Proper t ies of Cal ifornlaa 252. Part 
of Proceedings of the SKth inaual iner ican 
Padiua Society Synposlua held in Boca Raton, 
Flor ida , May 1«-19, 1972, (7 p . )} aaerican 
Journal of Roentgenology, Padiua Therapy and 
Nuclear "ledicine, 117(3), 70<l-710 

There i s good b io log ica l evidence for an 
enhanced effect of californium 252 on tusors 
because of a reduced necess i ty for the 
presence of oxygen during the period of 
I r r ad i a t i on , This i s the primary reason for 
considerat ion of i t s use in i n t e r s t i t i a l and 
in t r acav i t a ry cancer therapy. Balanced 
against t h i s i s the conpleicity of dosage 
ca lcula t ion and the v a r i a b i l i t y of FBE 
depending on dose r a t e . A tab le of RB^ 
values of Cf 252 In various b io logica l 
systems i s given. In a study on spleen 
colony-foralng a b i l i t y in aloe the BBS for Cf 
neutrons was 2.41 conpared t o gaaaa 
i r r a d i a t i o n . Bxperlnents with Chinese hamster 
c e l l s were performed t o Measure RBE and OES 
for Cf 252. Survival curves for var ious dose 
r a t e s of Cf 2^2 and Cs 137 are given, and the 
EBE of Cf 252 was ca loa la ted to be 3.9«. 
Heasureaent of the OSF of Cf 252 are a lso 
reported in tabular torn for several 
b io logica l systems inclading TICI^ FABi and 
HELi c e l l s . The measureaents show good 
aireemont, with values generally ranging from 
l .a to 1.75. The d i f f i c u l t i e s in storage and 
handling of Cf 252 due t o special hazards 
ma^t also be considered. Because of these 
problems a careful evaluat ion of californium 
252 rsust be carr ied out pr ior to i t s rout ine 
c l i n i c a l use. J?HH) 

<6> 
Atkins, H . I . , E.G. Pa i rch i ld , a n d J . S . 
wobertson, "rooWaven "iational laboratory, 
=^edical Pesearch Center, Tfpton, Long Is land, NY. 
19''2, Hay 

Dose-Pate Effects on "Bi! of Cal i fors iua and 
Padium i^eactions of ^ig Skin. ??adiology. 

103 |2), ft39-»«2 

Ixperlaents on the skin of pigs showed a 
aarked dose rate dependence of th@ biological 
effect of Cs 137 or Sa 226 gania rays over 
the clinically useful range. The slope of a 
line relating duration of exposure to dose 
was 0,296 in a series of experlaents. On the 
other hand, exposure to aixed neutron and 
gaaaa ray C£ 252 radiation resulted in 
effects which were such less dependent on 
dose Eeate. The relative biological effect 
varied aarkedly with dose rate from aboat 5 
at acute exposures to over 7 at prolonged low 
dose rate exposures. It is suggested to base 
the radiation dose of C^ 252 on a given dose 
of neutrons with a slight correction for the 
additional gaaaa dose obtained with the Cf. 
(Auth) JR*F) 

<7> 
Bair, f.J., Sattell® Beaorial Institute, Pacific 
Horthwest laboratories, Blchland, Wl. 197», 
Decenber 

The Biological Effects of TransuraniUB Eleaents 
in Eiperiaental InlBals. WASH-1359s Part of 
llverman, 3,1,., et al. Proceedings of the O.S. 
Environmental Protection Agency Plutonium 
standards Hearings on Plmtonlun and other 
Transttraniaa Elements: Sources, Envlronaental 
Distribution and Bioaedical Effects held in 
Washington, D.C., Decenber 10-11, 197«, (p. 
171-229), 327 p. 

A review is presented of the absorption of 
the transuranic eleaents into the body, and 
the distribution within the organism 
following ingestion, deposition on skin and 
inhalation. Experiments show that aost 
transuranic eleaent coipounds are notreadily 
absorbed from the gastrointestinal tract. In 
rats, Hp nitrate was aost readily absorbed, 
nearly 1%. The least absorbed was Pu02, 
0.0001^. The effect of the physical 
properties of the inhaled particles on 
retention of Pu in the lang is discussed and 
retention half-lives of several Pu compounds 
are summarised for various animal species. 
The translocation froB lung to other tissues 
is described. All of the transuranlcs tend 
to translocate from lung to bone and liver 
and to a lesser extent to spleen and kidney, 
however, the rate depends mostly on the in 
vivo solubility of the compound inhaled. The 
biological effects which occur depend on the 
radiation exposure and the relative radiation 
sensitivity of the tissue into which the 
radionuclide is deposited. Animal 
experiaents have identified neoplasia as the 
most sensitive response to the long-term 
effects of transuranic elements deposited in 
the body. The most consistent heiatologic 
response seen after infection and inhalation 
of the transuranlcs is lyaphopeaia, while 
osteogenic sarcomas appear to be the aost 
sensitive effect following the skeletal 
deposition of Pu, Aa Ca and iJs in mice, rats 
and dogs. lung cancer has been observed in 
laboratory aniaals following inhalation of 
relatively soluble Pu compounds and the 
relatlonshio between cancer Incidence and 
radiation dose has been described 
mathematically. The hot particle Issae is 
discussed at length and It Is believed from 
the results of soae experiments that 
particulate alpha eaittlng transuranlcs In 
the lung do not represent a higher risk of 
lung cancer than the equivalent quantity of 
relatively non-particulate transaraniam 
elements distributed throughout the lung. 
The dose levels at which major biological 
effects have he>Bn observed in experimental 
animals are shown relative to the âxlsium 
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<7> 

<7> COM. 
pe ra i s s ib l e lung burden of 0.016 uCi for 
occupational exposares, lang cancer has been 
observed at dose l eve l s equivalent to about 
100 times the aaximui lang burden. Research 
i s in progress t o examine the l a t a e f fec t s of 
low levels of t r ansuran ic e leaents and to 
develop a be t t e r understanding of the 
aechanisi by which alpha emit ters indace 
cancer. (FHH) 

Figure 1 shows 
region of lungs 
Figure 3 shows 
elements in r a t 
CE 242, Es 253) 
of Pu in dogs a 
and Pu 239 Pu02 
lung cancer in 
shows observed 

re ten t ion of Pu in pulmonary 
for various animal spec ies , 

re tent ion of transuranium 
lungs (Pu 238, Pu 239, Aa 2 m , 

. Figures 11-12 show d i s t r i b u t i o n 
f ter inhalat ion of Pu 239 (103) H 

Figure 17 shows Pu-induced 
experimental animals. Figure 2a 
b io logica l e f fec t s of inhaled Pu. 

<8> 
Bair , H.J . , Ba t t e l l e Memorial I n s t i t u t e , Pac i f ic 
Northwest l a b o r a t o r i e s . Biology Department, 
Richland, WA. 19711 

Toxicology of Plutonlun. Part of l e t t , J . T . , e t 
a l p d s . ) . Advances in Radiation Biology, Tol. 
tt. Academic Press , I n c . , Hew fork. Mew York, 
(p, 255-315), 135 p. 

This review describ 
our knowledge of th 
The subject i s cons 
3 most common route 
enter the body: Th 
the resp i ra to ry t r a 
The phvslcal-chemic 
compounds which inf 
proper t ies in addlt 
are given. Absorpt 
t rans loca t ion of Pa 
as the f a t e of syst 
other t i s s u e s and 1 
discussed. Other s 
b io logica l e f fec ts 
l i v e r , l uags , and 1 
discussion of count 
contamination. (Aat 

es the current s t a tu s of 
e toxicology of p la tonlun. 
Idered in respect to the 
s by which plutonium s ight 

ga s t ro in t e s t i na l t r a c t , 
c t and wounds i n the sk in , 
a l i^i'opej tlo,3 of r. 
lueace i t s toxiooiogica l 
ion t o the route of en t ry , 
ion, re tent ion and 

in the 3 routes as well 
emlc Pa in l i v e r , bone and 
t s excretion are 
ab-jects reviewed a r e : The 
of Pa on blood, bone, 
ysph nodes with a brief 
er measures of Pu 
h) (BAF) 

<9> 
Bair, W.J., and 0.H. Willard, General E lec t r i c 
Company, Hanford l a b o r a t o r i e s . Biology 
Laboratory, Blchland, Hi. 1963 

Plutonium Inhalat ion S tudies . 3. Effect of 
P a r t i c l e Size on Total Dose Deposition, 
Petention and Translocat ion. Health Physics, 9, 
253-266 

Forty-eight beagle dogs were exposed to 
plutoniuB dioxide aerosols of three p a r t i c l e 
s ize d i s t r i b u t i o n s . The aerosol 
concentrat ions ranged from IOfE-7) to 10CE-3) 
uc per cm3 a i r and the t o t a l amount of 
plutonium deposited in the dogs varied form 
0.01 to 100 uc during exposure periods that 
ranged from 10 to 30 mln. Total deposi t ion 
in dogs exposed to aerosols with Count Median 
Diameters of 0.08K, 0.i |3, and 0.60 a averaged 
U, 30, and 60 per cent , respec t ive ly , of the 
t o t a l amount of plutonium Inhaled. For a l l 
p a r t i c l e s i zes the oercentagc of plutonium 
apparently deposited in the a lveo i l of the 
lung increased with decreasing mlcrocarles of 
deooslted plutonium. For a given amount of 
l a t o n i u i deposited, the percentage deposited 

the a lveoi l was g rea tes t for the aerosol 
with p a r t i c l e s of the l a rges t median 
diameter. The ra tes of pulmoriary c learance, 
t r ans loca t ion and excret ion In both urine and 
feces were creates*" for the aerosol with 
pa r t i c l e s of the smallest median diameters . 

s 

In comparing the three aerosols i t was 
concluded tha t a l l processes favored 
pulmonary deposit ion and re ten t ion of Pa 239 
Pu02 inhaled as an aerosol with the l a rges t 
Count Median Diamter, 0.60 a. (Auth) 

<10> 
Bair, f . J . , D.l , f l l l a r d , and J .E. »es t , Hanford 
Atomic Products Operation, Biology labora tory , 
Hichland, 9k, 1961, January 10 

Plutonium Inhalat ion Studies. HM-69^00; Part of 
Hangate, P.P. and Swezea, S.6. {Sds.), Hanford 
Biology Research Annual Senort for 1960, (p. 
67-76) , 195 p. 

loaea ia te ly following a single exposure of 
beagle dogs to pa 239 Pa02, tO to 85 per cent 
of the t o t a l Pa 239 deposited was recovered 
from lungs. Deposition and re ten t ion of 
plutonium in lungs was l ess for p a r t i c l e s 
with a geometric mean Siaaeter by weight of 
1.7 microns than for 11.3 micron p a r t i c l e s , 
bat a larger percentage was excreted in the 
ur ine . Retention was also l ess when the 
amount deposited was Increased. For 4.3 
micron pa r t i c l e s the half-time for pulaonary 
re tent ion was about 2,000 days. There was 
marked accaaulatlon of platoniua in bronchial 
lymph nodes but only t r ace amounts were 
t ranslocated to other t i s s u e s . In other dogs 
death occurred a t times up to more than one 
year following deposit ion of more than 0.1 
uCi/g of lung. Histopathologic e f fec t s were 
confined to lungs and bronchial lymph nodes. 
(Auth) 

Table 1 shows the d i s t r i bu t ion of Pu 239 In dogs 
ismedlately a f te r exposure. 

<11> 
Balabnkha, V.S., i .T . Ivannikov, and I.H. 
Bazbltnaya, Hot given. 1972, September 

The Effect of AminoalkylphosphoBic Acids on the 
EllBlnatioE of Dranium from the Organism. 
Glgiena Trada 1 Professional^nye Zaboleraniya, 
9, 29-32 

Data on the study cf coaplex-foralnq 
propert ies of aainoalkylphosphonic acids with 
respect to aranyl and t he i r ef fect iveness in 
eliminating aranium from the organism of r a t s 
are presented. Seven different 
amlnoalkylphosphoaic acids were s tudied. All 
of them fix uraniam quite well and acce le ra te 
i t s elimination from the organism. As 
regards the i r efficacy they are superior to 
aalnocarboxylic ac ids . Oranyl complexes with 
aminoalkylphosphoBlc acids are shown to be 
characterized by a considerable s trength and 
a comparatively low s o l u b i l i t y . Some 
features peculiar to t he i r effect dependim 
upon the number of functional groups and the 
presence of the hetero-atom N,S and O in the 
carbon ring were revealed. 
Aminoalkylphosphonic acids hold out promise 
in accelerat ing el imination of uranium. (Auth) 

<12> 
Balloa, J -E. , Hanford Atomic Products operat ion, 
Biologv Laboratory, Richland, WA. 1962, January 
15 

Removal of Internally Deposited Plutonium. 
HW-77500; Part of Kornberg, H.A. and Swezea, 
E.G. (Bds.l, Hanford Biology Research Annual 
Report for 1961, CP- 77-80), 180 p. 

'Evaluation of the effectiveness of chelating 
agents showing promiso in plutonium 
therapeutics was continued in rats hardened 
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<12> COST. 
with platonlus. Prelimlnarv tests indicate 
the ooaplexing agent triethylenetetraslnehexaa 
cetic acid (TTHA) is as effective as 
dlethylenetrlamlnepentaacetic acid (DTPA) 
when given Intraperitoneally and aore 
effective than DTPA when administared orally. 
The range of toxicity and therapeutic 
effectiveness of TTSA has not yet been 
clearly defined. (Auth) 

<13> 
Halloa, J.E., Hanford Atomic Products Operation, 
Biology laboratory, nichland, WA. 19S1, January 
10 

Effects of Combined Plutonium and X-Irradiation 
in the Sat. Hf-69500; Part of Hungate, P.P. and 
Swezea, E.G. (Eds.), Hanford Biology Research 
Annual Report for 1960, (p. 13«-137), 195 p. 

Sats adnlnistered 32 uCi Pu/kg and <»00 B 
total-body x ray were not protected by 
delaying the x ray exposure 1/» or 28 days. 
Platonlus adnlnistered with 
diethylenetriaalnepentaacetate (DTPA) was 
less toxic in combination with x Irradiation 
than equivalent platonium citrate solutions. 
Approximately 90 per cant of the platoniua 
administered with a 12 times molar excess of 
DTPA was excreted in two days. (Auth) 

Table 1 shows effect of DTPi/Pu ratio on Pa 
aistribntion in liver, carcass, femur, urine and 
feces i»8 hours after injection. 

<1(l> 
Balloa, J.S., Hanford Atomic Products Operation, 
Biology laboratory, Blchland, HI. 196ii, January 
15 

adrenal Distribution of Septuniua 237 and 
PlntonluB 239. HW-80500; Part of Kornberg, H.A. 
and Swezea, S.S. (^ds.), Hanford Biology 
Pesearch Annual Report for 1963, (p. 70-721, 2«2 
n. 

Heutunluii 237, foil 
administration to r 
oerlods of time in 
associated primaril 
reticular and glome 
distribution patter 
cortex is similar t 
prolonged retention 
adrenal and femur, 
deposited in the oa 
appear to be anifor 
cells of the zona g 
zona reticularis, A 
cells of the retlca 
Plutonium does not 
with the extractabl 
cell nuclei. The f 
the adrenal and fen 
by the mass of radl 
Jinthj (FHH) 

owing intravenous 
ats, is retained for long 
the adrenal cortex 
y with cells la the 
ralar zones. The 
n of Pu 2 39 in the adrenal 
o that of Hp 23 7. Bqaally 
was observed in the 
Plutonlaa and "ip 
ter cortex of the adrenal 
sly spread throughout the 
loaerulosa. within the 
eposition is priBarlly in 
loeadothelial systea. 
appear to be associatad 
e lipid fraction or with 
Taction of Pa deposited in 
or is aarkedly Influenced 
onuelide iniected. 

<15> 
Ballon, J.I., Hanford Stoaic Prcducts Operation, 
Biology laboratory, Slchland, fli. 1961, January 
10 

Wound Decontamination with EMA. Ht-69500| Part 
of Haagate, P.p. amS swezea, B.G. (Sds.) , 
Hanford Biology Sesearch AnBual Seport for 1960, 
(p, 111-113), 195 p. 

EicperiaeBts on rats were done in which wouBds 
contaainated with plutoniaa were 
decontaainatea with three differeat agents. 
The plutoaluB was placed in the Bonnd as 10 

ul of a t)H 1, plutoniuB( + *) nitrate solution, 
and allowed to dry 15 minutes before 
decontamination procedures were commenced. 
About 0.5 aCi of plutonlun wis employed. 
Decontaminants employed were: water, a 10 
percent solution of household detergent, and 
a 10 percent solution of household detergent 
with 17 g of the tetrasodium salt of EDTA 
added per 100 ml. The results suggest that 
chelating agents snch as BDTA, when applied 
to Plutonium contaminated wounds, offer 
little advantage in removal of the plutonium 
and may significantly increase its absorption 
Into the body. (Auth) (FHH) 

Balloa, J.E., Battelle Memorial Institute, 
Pacific Northwest laboratories. Biology 
Department, Blchland, HA. 1965, January 

Effect of splenectomy on Acute Platonium 
Toxicity. BSW1-122I Part of Thompson, R.C. and 
Woods, S.W. (Sds.j, Hanford Biology and Research 
Annual Report for 196U, (p. S3-8it), 216 p. 

Stndies have indicated that the greater 
toxicity of Pa 239 was probably related to 
the greater mass of Pu 239 involved (1 aCi of 
Pu 239 weighs about 270 times as much as 1 
uCi of Pu 238), but probably did not Involve 
any factor of direct chemical toxicity. It 
seemed most likely that the different 
toxicities were explainable in terms of 
different distributions of the two Isotopes 
among body organs, the distribution being 
influenced by the mass of material involved. 
It was observed that initial deposition of Pa 
239 la the spleen was several times greater 
than that of Pa 238 (as percent of iniected 
dose) and that histopathologic damage to the 
spleen was greater in the case of Pu 239. 
Ixperiaents were done on rats spleaectomized 
three weeks prior to Intravenous injection of 
Pa 238 or Pa 2 39 as citrate solations. It 
was shown that the survival tiae of rats 
iniected with either Pu 238 or P(i 239 was not 
altered by prior splenectomy. This would 
seem to eliminate spleen daiage as a critical 
factor in explaining the greater acute 
toxicity of Pu 239. (Auth) (FHH) 

•E., S.H. Busch, and G.B. Bagle, 
Henorial Institute, Pacific Sorthwest 
ies. Biology Department, Hichland, iA; 
Heiorial lastitnta. Pacific northwest 
ies. Physics and Instraaeatation 
t, Sichland, »As Battelle leaorial 
Pacific Sorthwest laboratories, 

cal Sciences Departaent, lichland, 91. 

<17> 
Ballou, J 
Battelle 
Laborator 
Battelle 
laborator 
Departraen 
Institute 
Sadlologl 
197!t, Angust 

Histopathologic Effect of Intratracheally 
Instilled ixEsteiniaa 253 Chloride in Sats. 
BHH1-1S50 (Part 1); Part of Thoipsoa, i.e., et 
al. Annual Report for 1973, (p. 70-71), 162 p. 

Bale rats sere adaiHisterea Es 253 EsCi3 
intratracheal instillation. The blologisal 
effects sere followed for 880 days as part o£ 
stadies In progress on long-tera biological 
effects in these anlEals. The aajoE 
pathologic lesions produced by 
intratracheally instillea Es 253 BsC13 warei 
1) radiation pmeusonltis at a dose of HI.2 
uci/kf, 2) osteosarcomas at a dose of 19.7 
uCi/kg, and 3| soft tissue tuaors, inclading 
lang tumors, at a dose of 0.211 uCi/kg. 
(lath) (RAF) 

<18> 
Balloa, J.E., l.J. Clarke, J.t. Palotay, and 



BIOIOGICAI ASP'̂ CTS 

<18> COHT. 
A.S . Vogt , Hanford Aton ic P r o d u c t s O p e r a t i o n , 
Bio logy l a b o r a t o r y , R i c h l a n d , WA. 1964, J a n u a r y 
15 

T o x i c i t y of P lu ton ium 239 and P lu ton ium 238 i n 
t h e B a t . Hl -80500; P a r t of Kornberg , H.A. and 
Swezea, E.G. ( E d s . ) , Hanford Bio logy S e s e a r c h 
Annual Report f o r 19fi3, ( p . 6 7 - 6 9 ) , 2*2 p . 

The s i g n i f i c a n c e of t h e t i s s u e d i s t r i b u t i o n 
of a c u t e l y t o x i c amounts of p lu ton ium I s 
c o n s i d e r e d i n r e l a t i o n t o t h e h e m a t o l o g i c a l 
and h i s t o p a t h o l o g i c a l c h a n g e s o b s e r v e d , 
c i t r a t e s o l a t i o n s of Pu 219 and Pa 238 of 
comoarable p h y s i c a l and c h e m i c a l s t a t e were 
i n i e c t e d i n t r a v e n o u s l y i n r a t s a t a dose 
l e v e l of a p p r o x i m a t e l y 75 u C i / k g . A n i a a l s 
were s a c r i f i c e d a t I n t e r v a l s a f t e r i n j e c t i o n . 
Median s u r v i v a l t ime fo r t h e Pa 23 9 i n j e c t e d 
r a t s was 15 days i f o r t h e Pu 238 r a t s , 75 
d a y s . Comparison of t h e h i s t o p a t h o l o g i c a l 
and h e m a t o l o g i c a l c h a n g e s p r e c e d i n g d e a t h 
i n d i c a t e s damage t o s p l e e n mav c o n t r i b u t e t o 
t h e e a r l i e r d e a t h w i t h Pa 239^ Death from Pa 
238 was p r e c e d e d by a d e c r e a s e In marrow 
c a p a c i t y due t o t h e marked i n c r e a s e i n 
t r a b e c u l a r bone i n t h e marrow s p a c e s . 
P e r i p h e r a l b lood v a l u e s d id no t r e f l e c t th© 
p r o g r e s s i v e d e c r e a s e In marrow vo lume. The 
i n d i c a t i o n s a r e t h a t Pu 239 i s more t o x i c 
than Pu 238 because l a r g e d o s e s of Pa 239 
more e f f e c t i v e l y i r r a d i a t e b o t h bone marrow 
and s e n s i t i v e s o f t t i s s u e s . Pu 239 d e p o s i t e d 
In s o f t t i s s u e s t e n d s t o a c c u m u l a t e i n c e l l s 
of t h e r e t i c u l o e n d o t h e l i a l sys tem r e s u l t i n g 
i n a coBbinea r a d i a t i o n t o bo th t h e major 
r e t i c u l o e n d o t h e l i a l and h e m a t o p o i e t i c 
t i s s u e s . (Auth)(FHH) 

Table 1 shows d i s t r i b u t i o n of Pu 238 and Pu 239 
i n r a t t i s s u e s ( l i v e r , f emur , s p l e e n and t o t a l 
r a t ) . 

<19> 
B a l l o u , J . E . , and w.G. Morrow, B a t t e l l e Memorial 
I n s t i t u t e , P a c i f i c Nor thwes t l a b o r a t o r i e s . 
B io logy Deoar tment , H i c h l a n d , »&. 1973, A p r i l 

The long-Term B i o l o g i c a l E f f e c t s of 
I n t r a t r a c h e a l l y I n s t i l l e d E i n s t e i n i u m 253 
C h l o r i d e i n B a t s . E m i - 1 7 5 0 ( P a r t 1) i P a r t of 
Thompson, R.C. ( E d . ) , Annual Repor t f o r 1972, 
(p . 32-33) , 103 p . 

g a l e r a t s were adml 
I s CI 1 in HCl so lu 
and 0.214 u C i / k g do 
c a r v e s s e r e d e t e r a l 
2 .2 aCi Es 253 Ss C 
l u n g , k i d n e y , l lv^ 
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f I n t r a t r a c h e a l 
e r i z i e d by i (1) 
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d e a t h due t o r a 
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S t i c l e s i o n s i n 
e u k e a i a i n t h e 
n t l a l l y no e f f e 
14 u C i / k g . (Aa 

of Es 253 
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le 
Es 253 
a 
dose 
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<20> 
Ballou, J.F., and W.G. Borrow, Battelle Heaorlal 
Institute, Pacific Northwest laboratories. 
Biology Department, Blchland, SI. 1972, 
September 

In Vitro Binding of PlatonioH 239 by Calcium 
SodiuB DTPA. BHfl-1S50 (Part 1)i Part of 
Thompson, B.C. (Sd.), Annual Report for 1971, 
(p. 276-278) , 313 p. 

DTPA enhanced the altrafllterability of Pu 
239 in blood serum and in a simulated lung 
fluid. The DTPA effect decreased rapidly 
after Pu 239 addition demonstrating the 
importance of prompt chelate therapy. These 
in vitro stadies demonstrated a decrease in 
the availability of Pa 239 for chelation by 
DTPA in dog blood serum at a rate of 
0.'»5Vmin between 5 and 120 min after Pu 
addition. In a simulated lung fluid only one 
third as much of the Pa 239 was available for 
chelation after 5 rain, buth the subsequent 
rate of decreased availability was 
approximately the same as for serum daring 
the first hour after Pa addition. It is 
suggested that hydrolysis may be toe primary 
action which interferes with the formation of 
the Pu-DTPA chelate. (Auth) (RAP) 

Table 1 shows the composition of solations 
employed in Pu 239 in altrafilterabllity staly. 
Figure 1 shows time coarse of Pu availability 
for chelation in human plasma, dog serum and 
Gamble's Solution. 

<21> 
Ballou, J.S., and J.L. Palotay, Hanford Atomic 
Products Operation, Biology laboratory, 
Sichland, Wi. 1964, January 15 

Removal of Internally Deposited Plutonium. 
Hi-80500| Part of Kornberg, H.A. and Swezea, 
E.G. (Eds.), Hanford Biology Research Annual 
Report for 1963, (p. 113-115), 242 p. 

Comparative tests indicate prompt oral 
treatment with trlethylene tetraalnehexacetlc 
acid Is more effective and less toxic than 
equivalent treatment with DTPA or the 
pentaethylester of DTPA In rats treated one 
hour after Pu 239 Injection. 
Histopathological change la the liver, 
following oral TTHA and DTPA, was aore 
ptononncsd in the DTPA aniials. (Auth) 

<22> 
Ballon, J.E., and J.F. Park, Battelle Semorial 
Institute, Pacific Northwest laboratories. 
Biology Department, Sichland, WA. 1972, 
September 

The Disposition of Ingested, Injected, and 
Inhaled Plutoniaa 239 Citrate and Plutonium 239 
nitrate. BIilll-1650 (Part 1) s Part of Thompson, 
B.C. (Sd.), Annual Report for 1971, (p. 
146-152), 313 p. 

Dogs administered oral, intravenous, or 
Inhaled Pu 239 citrate or nitrate were 
sacrificed from 1 to 100 days after exposure 
to compare distrlbotioa and retention 
kinetics. Approximately 0.03« of the citrate 
and 0.005S of the nitrate oral dose was 
retained after 3 days, aistributed mainly 
between skeleton (50% and 26«) and liver (25S 
and 26?) , respectively. After intravenous 
adolnlstration, the Pu 239 dose was retained 
principally in the liver (32-46? citrate and 
21-62S nitrate) and skeleton (29-4W citrate 
and 13-56% nitrate) during the lOQ-day 
postlnjection period. Inhaled Pu 239 citrate 
and nitrate were cleared from the blood and 
excreted with kinetics slailar to those 
described by others for dogs and humans 
adulnisterea intravenous Pu 239 citrate. The 
lung, skeleton, liver, blood, and intestines 
retained aost of th® inhaled Pu 239 1 day 
after exposure, ifter 100 days, 8*-88S of 
the initial lang bordea was retained, 
principally in the long, skeleton, and liver. 
Plotonium was concentrated by lymphatic 
tissue following all methods of 
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a d m i n i s t r a t i o n a t a l l t i a e i n t e r v a l s . 
Although t h e c o n c e n t r a t i o n I n s p e c i f i c lymph 
n o d e s ( h e p a t i c , s p l e n i c , a e d i a s t i n a l , and 
t r a c h e o b r o n c h i a l ) was among t h e h i g h e s t of 
any t i s s u e a n a l y s e d , t h e t o t a l a a o u n t 
d e p o s i t e d i n a s e l e c t i o n of 12 lymph nodes 
( a p p r o x i m a t e l y 10 g r a s s t i s s u e ) was a l w a y s 
l e s s t h a n 0.6% of t h e body bu rden . ( l u t h ) 

<23> 
B a l l o u , J . l . , and H.P, S u l l i v a n , Hanford i t o a i c 
P r o d u c t s O p e r a t i o n , Bio logy l a b o r a t o r y , 
S i c h l a n d , WA. 1964, J a n u a r y 15 

E x c r e t i o n of P la ton ium 239 I n t o t h e I n t e s t i n e . 
Hf -80500 | P a r t of Kornberg , H . l , and Swezea, 
E.G. ( E d s . ) , Hanford B i o l o g y Resea rch Annual 
Repor t f o r 1963 , ( p . 1 1 6 - 1 1 9 ) , 242 p . 

S t u d i e s w i t h g a t - p e r f u s e d and b i l e 
d u c t - c a n n u l a t e d r a t s i a p l i c a t e t h e b i l e a s a 
major r o u t e of p lu ton ium e x c r e t i o n I n t o t h e 
i n t e s t i n e . P lu ton ium c o l l e c t e d from t h e 
c a n n u l a t e d b i l e d u c t a c c o u n t e d f o r a b o u t h a l f 
of t h e i n t e s t i n a l l y e x c r e t e d r a d i o n u c l i d e 
i m m e a i a t e l y a f t e r i n j e c t i o n and a c c o u n t e d f o r 
75 t o 9 0 * , subsequen t t o DTP* a d m i n i s t r a t i o n . 
B i l i a r y p l a t o n l u n l e v e l s i n c r e a s e d 1 2 - f o l d 
s a b s e q u e n t t o DTPA t r e a t m e n t and r e a a l n e d 
h i g h e r t h a n p r e t r e a t m e n t l e v e l s f o r a t l e a s t 
f ou r d a y s . (Auth) 

<2«> 
B e a t l e y , J . c , U n i v e r s i t y of C a l i f o r n i a , 
l a b o r a t o r y of Muclear Medic ine and R a d i a t i o n 
B i o l o g y , t o s A n g e l e s , CA. 1970, A p r i l 

P e r e n n a t i o n i n iSTRAGAWS lENTIGISOSOS and 
TRIDEHS POICHEIIOS i n R e l a t i o n t o S a i a f a l l . 
Madrano, 2 0 ( 6 ) , 326-332 

The f a t e of ASTSIIAGOS s e e d l i n g s on f i v e 
s i t e s , and TRIDENS on one s i t e , a s a 
c o n t r i b u t i o n t o t h e u n d e r s t a n d i n g of t h e 
a n n a a l - b l e n n i a l - p e r e n n i a l h a b i t l a r e l a t i o n 
t s p r e c i p i t a t i o n , i s r e c o r d e d . Four of t h e 
s i t e s were l o c a t e d on t h e u p p e r ba j ada of 
e a s t e r n J a c k a s s F l a t s , y e g e t a t i o n was t y p i c a l 
of t h e h igh Hojave D e s e r t r e g i o n . S o i l s were 
p r e d o m i n a t l y s and and e s s e n t i a l l y w l t h o a t 
d e s e r t pavement . The a l t i t u d e was a round 500 
f t . The f i f t h s i t e was i n Hid Va l l ey t o t h e 
n o r t h of J a c k a s s p l a t s . D e s e r t pavement of 
t h e s o i l s u r f a c e was i n a d i s t u r b e d 
c o n d i t i o n . The s i x t h s i t e was oa t h e b a j a d a 
below t h e Sanger H o a n t a i n s w i th a w e l l 
deve loped d e s e r t pavement t y p i c a l of t h a t 
below l i m e s t o n e mounta in r a n g e s of t h e 
r e g i o n . Data of growth were r e c o r d e d i n l a t e 
Hay o r e a r l y June of c o n s e c u t i v e y e a r s , 
P a i n f a l l was r e c o r d e d y e a r - r o o n d on e a c h 
s i t e . Tn ASTRAIAGHS lEHTIGIHOSOS and TRIDSHS 
POlCHEtl'JS I t a p p e a r s t h e l a r g e and 
i m p o r t a n t l y r e o r o d u c i n g p o p u l a t i o n s i n t h e 
n o r t h e r n Hojave Dese r t a r e b i e n n i a l s o r 
a n n u a l s , which g e r m i n a t e f o l l o w i n g u n u s u a l l y 
heavy r a i n f a l l i n t h e s p r i n g or a a t a n n . Only 
a l i m i t e d number s a c c e s s f n l l y p e r e n n a t e where 
p r e c i p i t a t i o n i s i r r e g u l a r and v a r i a b l e from 
season t o s e a s o n . In t h e s e e n v i r o n m e n t s , 
t h o s e t h a t do become p e r e n n i a l p l a n t s f l o w e r 
and f r u i t d u r i n g t h e y e a r s between l a r g e 
g e r m i n a t i o n s and g i v e c o n t i n u i t y t o t h e 
p r e s e n c e of t h e s p e c i e s in t h e community. 
The l a r g e p e r e n n i a l p o p u l a t i o n s of ASTRAIAGOS 
a r e c o n f i n e d t o t h e h i g h e r v a l l e y f l o o r s and 
B o u n t a i n s , where t h e r e i s r e l a t i v e c o n s t a n c y 
of p r e c i p i t a t i o n above a ninlBum n e c e s s a r y 
f o r t h e p e r e n n i a l h a b i t . TRIDINS does no t 
occu r a t t h e h i g h e r e l e v a t i o n s i n t h i s 
r e g i o n , and t h e p e r e n n i a l p o p u l a t i o n s a r e 
t h o s e which s u r v i v e t h e v a g a r i e s o f 

p r e c i p i t a t i o n a t t h e l o w e r e l e v a t i o n s . 
( l u th ) (BAP) 

<25> 
Be lyaev , Yu .A . , Kot g i v e n . 1960 

The Ose o f Ion-Exchange S e s l n s A f t e r t h e 
E n t r a n c e of P l u t o n l u B i n t o t h e G a s t r o i n t e s t i n a l 
T r a c t . JPBS-5124; P a r t of l e f l i c a l R a a i o l o g y , 
( p . 1 1 0 - 1 1 6 ) , 253 p , | H e d i c a l R a d i o l o g y , 5 | 3 » , 
44-47 

Ion e x c h a n g e - r e s i n s r e d u c e d by s e v e r a l t i m e s 
t h e a b s o r p t i o n of Pu from the i n t e s t i n e and 
t h e PU c o n t e n t i n t h e s k e l e t o n and l i v e r of 
r a t s . The e f f e c t i v e n e s s of t h e s e r e s i n s 
d e c r e a s e d w i th t h e i n c r e a s e in t i m e which had 
e l a p s e d a f t e r t h e e n t r a n c e of p l a t o n i u a i n t o 
t h e body , which i s d i r e c t l y a s s o c i a t e d w i t h 
t h e r a t e of Pu a b s o r p t i o n from t h e 
g a s t r o i n t e s t i n a l t r a c t . The n a t a r e of 
d i s t r i b u t i o E o£ p l u t o n i a a i n t r e a t e d r a t s i n 
t h e p r i n c i p a l o r g a n s i n which I t i s r e t a i n e d 
( s k e l e t o n and l i v e r ) i s unchanged by t h i s 
p r o c e d u r e . (Auth) 

<26> 
B e l y a e v , l a . I . lot given. 1%0 

The Influence of the CalGluB-Dlsodiui Salt of 
Dlaninocyclohexanetetraacetic Acid on th® 
PlntoniuB Hetabolisa In Bats. JPRS-5078; Part 
of aedlcal Radiology, (p, 131-141), 260 p.! 
Medical Radiology, 5(2), 54-58 

The Intraperitoneal administration of Ia2Ca 
DCTA (diaBlnocyolohexanetetraacetic acid) to 
rats (from the fourth through the 18th day) 
in doses of 10, 40 and 100 ng reduced the Pu 
239 content in the liver which amounted 
respectively, to 72, 69 and 48 percent of the 
control. A redaction in the Pu 239 
depositiom in the skeleton occurred only 
after doses of DCTA of 40 and 100 mg and 
amounted to 80-82 percent of the control. A 
redaction In the content of Pu 239 In the 
liver by two times was observed even in the 
late administration of DCTA at 30 days. The 
combined intraperitoneal injection of DCTA 
(40 mg) and zirconlua citrate (10 ag) from 
the fourth through the 18th day lowered the 
Pu 239 content in the skeleton alone to 68 
percent of the control. The oral 
administration of DCTA (100 ag) was not very 
effective either with the additional 
administration of sodiai bicarbonate or 
without it. The content of Pu 2 39 in the 
liver amounted to 83-791 of the control; in 
the skeleton it was unchanged. The combined 
oral adBlnistratlon of DCTA (40 mg) and 
zirconium citrate (15 mg) reduced the Pa 239 
content in the liver to 66* of the control. 
(Aath) 

<27> 
Belyaev, Tu.A. Hot given. 1964 

Relative Efficiency of Certain Complex Compounds 
in the Pemoval of Plutonium 239 from the 
Organism, AEC-tr-6408; Part of Badiobiology, 
(p. 125-128) 

The efficiency of 
agents {2,2'-aiaBi 
tetraacetic acid ( 
triethylenetetraam 
tetraethylenepenta 
(TPHA), aiethylene 
c acid (BTPPA)) f o 
rats was Investiga 
at early stages wa 
compound was sever 

several conplex-foraing 
nodiethylsuifide of 
TS), 
i n e - h e x a a c e t i c a c i d (TTHA) , 
amlneheptaacetlc acid 
triaBlnepentamethylphosphinl 
r removal of plutonium from 
ted. The strongest effect 
s shown by TTHA. This 
al times more efficient 
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<27> CONT. 
than DTPA which was 
t h e e f f i c i e n c y of t 
a g e n t s . The e f f e c t 
weaker t h a n t h a t o 
t h a n DTPA. The l e a 
DTPPA was e f f e c t i v e 
from s o f t t i s s u e s a 
t h e whole i t s e f f l s 
of TTHA, TPHA and D 
c o m p l e x - f o r a l n g age 
a f t e r t h e I n l e c t i o n 
TTHA d id n o t d i f f e r 
DTPA. (Auth) 

t a k e n a s t h e 
he o t h e r comple 

of TPHA was so 
f TTHA b u t s t l l 
s t e f f e c t i v e wa 

f o r t h e remova 
nd s k e l e t o n a l t 
i ency was l e s s 
TPA. When t r e a 
n t s was s t a r t e d 

of Pu, t h e e f f 
from t h a t of T 

t a n d a r d f o r 
x - fo rming 

h a t 
1 s t r o n g e r 
s TS. 
1 of Pu 
hough on 
than t h a t 
t a e n t w i t h 

30 d a y s 
i c i e n c y of 
PHA and 

T a b l e s show Pu c o n t e n t In r a t o r g a n s a f t e r IV o r 
I P i n j e c t i o n of complex- forming a g e n t s a t 
v a r l o a s I n t e r v a l s a f t e r Pa a d m i n i s t r a t i o n . 

R a d i a t i o n R e s e a r c h , Supplement , 5 , 216-227 

Tt I s shown t h a t t h e l i f e - s p a n r e l a t i o n s h i p 
f o r po loniuB p o i s o n i n g i n t h e r a t can be 
r e p r e s e n t e d by e q u a t i o n s a p p l i e d p r e v i o u s l y 
t o d a t a on p e n e t r a t i n g I o n i z i n g r a d i a t i o n . 
These e q u a t i o n s a r e based on t h e h y p o t h e s i s 
t h a t r a d i a t i o n p roduces i n j u r y which I s 
r e v e r s i b l e In p a r t and i r r e v e r s i b l e i n p a r t 
and t h a t l i f e s h o r t e n i n g i s a measure of t h e 
t o t a l i n j u r y , u n r e p a i r e d p l u s i r r e p a r a b l e 
e x i s t i n g a t t h e t ime of d e a t h . S e B i e m p i t i o a l 
e q u a t i o n s d e r i v e d from t h e same h y p o t h e s i s 
f o r radium and p l a t o n i u m p o i s o n i n g p e r m i t 
easy h a n d l i n g of d a t a on t h e r a t and couse 
and easy comparison of t h e s e e l e m e n t s w i t h 
polonium. The l o n g - t e r m t o x i c i t i e s of 
polonium and p l u t o n i u a a r e each a b o a t 5 
compared t o t h a t of radium in t h e r a t . (Auth) 

<28> 
B e r l i n , J . D . , and D.D. Hahlam, B a t t e l l e a e m o r l a l 
I n s t l t a t e , P a c i f i c Nor thwes t l a b o r a t o r i e s . 
B io logy D e p a r t m e n t , R i c h l a n d , WA. 1967, J u l y 

Neptunium-Induced F a t t y l i v e r s i n S a t s ; E l e c t r o n 
M i c r o s c o p i c and Biochemica l S t u d i e s . BSW1-480| 
P a r t of Thompson, t . C . and Swezea, E.G. ( E d s . ) , 
Annual Repor t fo r 1966, (p . 4 3 - 4 6 ) , 2 07 p . 

The e f f e c t s of Np 2 37 on t h e f i n e s t r u c t u r e 
of r a t h e p a t o c y t e s and on p r o t e i n s y n t h e s i s 
were s t u d i e d . The e a r l i e s t obse rved 
m o r p h o l o g i c a l a l t e r a t i o n s i n d e v e l o p i n g f a t t y 
l i v e r s i nduced by Hp 237 were d i l a t a t i o n s i n 
t h e rough e n d o p l a s m i c r e t i c a l a m . These 
d i l a t a t i o n s appeared t o g i v e r i s e t o t h e 
l i p i d b o d i e s c h a r a c t e r i s t i c of Hp 237- lnduced 
f a t t y l i v e r s . H o r p h o l o g l c a l and b i o c h e m i c a l 
e v i d e n c e s u g g e s t s t h a t p r o t e i n s y n t h e s i s may 
be l e s s marked ly I n h i b i t e d a f t e r Sp 237 
a d m i n i s t r a t i o n than a f t e r CC14, pa romyoin , o r 
e t h i o n i n e a d m i n i s t r a t i o n . (Auth) 

<29> 
B e r l i n e r , D . l . , H . l . B e r l i n e r , and T. F, 
Dougher ty , U n i v e r s i t y of Otah , Col le i je of 
H e d i c i n e , D i v i s i o n of S a d i o b i o l o g y , a e o a r t m e n t 
of Anatomy, S a l t l a k e C i t y , OT. 1962 

The E f f e c t s of Chronic I r r a d i a t i o n by I n t e r n a l l y 
D e p o s i t e d p a d i o n a c l i d e s on C o r t i c o s t e r o i d 
B i o s y n t h e s i s . P a r t of Dougher ty , T . F . , e t a l 
( E d s . ) , P r o c e e d i n g s of a Syapos ioa on Some 
A s p e c t s of I n t e r n a l I r r a d i a t i o n he ld a t The 
Homestead, Heber , O tah , Hay 8 - 1 1 , 1 9 6 1 . 
Perganon P r e s s , Oxford , Eng land , ( D . 179-186) , 
529 p . 

The i n f l u e n c e s of v a r i o u s i n t e r n a l e m i t t e r s 
(Sr 90 , Th 228, Ra 226 , and Pu 239) on t h e 
b l o s y n t h e t i c c a p a b i l i t i e s of t h e a d r e n a l 
g l a n d s of dogs which were s a c r i f i c e d from 24 
hr t o 6 y e a r s a f t e r i n j e c t i o n were s t u d i e d . 
The e f f e c t on a d r e n a l s t e r o i d o g e n e s i s was a 
d e c r e a s e i n 1 1 , 17, and 21 h y d r o x y l a t i o n s . 
The most narked e f f e c t was t h e r e S a c t i o n of 
17 h y d r o x y l a t l o s . The a d d i t i o n of coenzymes , 
g l u c o s e - 6 - p h o s p h a t e and TPSB, c o r r u c t e d t h e 
I n h i b i t o r y e f f e c t oa 17 h y d r o i y l a t i o n . 
c h r o n i c a l l y i r r a d i a t e d dogs s t i a u l a t e d w i t h 
s r 90 24 h r p r i o r t o s a c r i f i c e r e sponded w i t h 
i n c r e a s e d c o r t l c o s t e r o n e s y n t h e s i s . The s i t e 
of 17 h y d r o x y l a t l o n In t h e a d r e n a l i s t h e 
r e t i c u l o e n d o t h e l i a l c e l l s . (ST) 

<30> 
B l a i r , H .A, , U n i v e r s i t y of R o c h e s t e r , School of 
B e d i c i n e and D e n t i s t r y , B e p a c t a e n t of R a d i a t i o n 
B i o l o g y , R o c h e s t e r , s i . 1964 

t h e s h o r t e n i n g of l i f e Span by a S i n g l e 
I n j e c t i o n of R a d i a a , P l u t o n i a a , o r Po lon ium. 

<31> 
Bloom, W. ( E d . ) , U n i v e r s i t y of C h i c a g o , 
I n s t i t u t e of Rad iob io logy and B i o p h y s i c s , 
D e p a r t a e n t of Anatomy, Ch icago , 1 1 . 1948 

H i s t o p a t h o l o g y of I r r a d i a t i o n from E x t e r n a l 
S o u r c e s . S a t i o n a l S u c l e a r Energy S e r i e s , 
D i v i s i o n 4, Vo l . 22 . T. I cGraw-Hl l l Book 
Company, I n c . , liew York, New York; 808 p . 

The volume i s one of a s e r i e s which h a s been 
p r e p a r e d as a r e c o r d of t h e r e s e a r c h work 
done under t h e H a s h a t t a n P r o j e c t and t h e 
atomic Energy Commission. A r e p o r t i s g iven 
of t h r e e y e a r s of i n t e n s i v e r e s e a r c h , 
unde r t aken t o compare t h e h i s t o l o g i c a l 
changes t h a t r e s u l t from v a r i o u s t y p e s of 
r a d i a t i o n s o r i g i n a t i n g e x t e r n a l l y and 
i B t e r n a l l y . E x t e r n a l r a d i a t i o n was o b t a i n e d 
u s i n g X r a y s , b e t a r a y s e m i t t e d by P 3 2 , 
gaaaa r a y s r e l e a s e d by radium and f a s t and 
slow n e u t r o n s . I n t e r n a l r a d i a t i o n was 
o b t a i n e d from s e v e r a l r a d i o a a c l l d e s , namely , 
a l p h a p a r t i c l e s from Ba, Pn and P o | b e t a 
p a r t i c l e s from Ba 140- la 140, C e - P r , Zr 93-Hb 
9 3 , ¥ 9 1 , P 32 , Sa 24 and Sa, and gaaaa r a y s 
from some of t h e a b o v e . A few e x p e r i m e n t s 
s e r e made wi th 0 , The r a d i o n n c l i d e s were 
a d m i n i s t e r e d I n t r a B u s o t t l a r l y , i n t r a v e n o u s l y , 
i n t r a c a r d i a l l y o r i n t r a p e r i t o n e a l l y , a l s o by 
i n h a l a t i o n o r gavage . i n i n h a l a t i o n 
e x p e r i m e n t s r a t s i n h a l e d a e r o s o l s of I 91 
t h rough a t r a c h e a l t u b e , 28-220 u C i / r a t and 
Pu, 1 . 5 - 3 1 . 5 u c l / r a t . P ln ton lam n i t r a t e o r 
c i t r a t e was a d n i n l s t e r e a IV t o mice (0-08 
oCl /g) and t o t a t s ( 0 . 1 2 5 - 0 . 0 0 4 uCi /g) ; 
i B t r a m u s c u l a r i n j e c t i o n s I n t o t h e h ind l e g of 
mice ranged from 0 . 3 - 0 . 0 0 3 u C i / g , S e p a r a t e 
c h a p t e r s c o v e r t h e h i s t o p a t h o l o g y of t h e 
c e l l , s k i n , bone , bone marrow, s p l e e n , lymph 
node and i n t e s t i n a l l y s g h a t l c t i s s u e , thymus , 
g a s t r o i B t e s t i n a l t r a c t , t e s t e s , o v a r y , 
k i d n e y , l u n g , v a s c u l a r sys tem, a d r e n a l and 
n e r v o u s s y s t a a . A co i ipa r i son i s g iven of t h e 
s e v e r a l r a d i a t i o E S and r a d l a s e n s t i v i t f and 
t h e mechanism of r a d i a t i o n e f f e c t s a r e 
d i s c u s s e d . (PBH) 

<32> 
Boecker , B . B . , Love l ace p o u a d a t l o n f o r B e d i c a l 
Iducat iOB and S e s e a r c h , I n h a l a t i o Tox ico logy 
Pesea rch I n s t i t u t e , Albuguerque , BM. 1973, 
Deceaber 

Choice of t h e Beagle Bog a s a L a b o r a t o r y A a l a a l . 
l P - S 6 i P a r t of B c C l e l l a n , 1 .0 . and R u p p r e c h t , 
F . c . ( E d s . ) , I n l a l a t l o a t o x i c o l o g y S e s e a r c h 
I n s t i t u t e fiimaal S e p o r t , 1972-1973, (p . 8 1 - 8 5 ) , 
342 p. 

The a d v a n t a g e s of us ing beag l e dogs i n 
s t a d i e s of t i e l o n g - t e r e b i o l o g i c a l e f f e c t s 
of i n t e r n a l l y a e p o s l t e d r a a i o B n e l i a e s a r e 
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<32> CONT. 
reviewed. General c h a r a c t e r i s t i c s which 
favor the use of the beagle dog as an 
exper iaenta l aniaal include i t s i n t e r aed ia t e 
l i f e span , aediuB body s i z e , short hair coat , 
f r iendly teaperanent , ease of handling and 
good l i t t e r s i z e s . I t has been well 
character ized in a number of l abo ra to r i e s . 
Fa ta l d iseases in the beagle dog are diverse 
and not overshadowed by one predominant 
cause as I s seen in soae species . In 
inhalat ion toxicology s t u d i e s , aerosol 
deposition pat terns have been shown to be 
s imilar to those seen In humans. Also, 
p a r t i c l e s i ze differences in the Seep lung 
and subsequent re ten t ion in the lung d i f fe r 
from those seen in rodent species . The dog 
forms an important l ink in the ext rapola t ion 
of r e s u l t s from laboratory aniaals to man. 
I t I s a l so large enough tha t possible 
therapeut ic procedures for man such as 
bronchopulmonary lavage can be examined and 
tes ted i s d e t a i l . (Auth) 

<33> 
Brooks, A . I . , O.K. Bead, and H.F. Pe te r s , 
Lovelace Foundation for Hedical Education and 
Research, Inhalat ion Toxicology Research 
I n s t i t u t e , Albuquerque, HB. 1973, December 

Dis t r ibut ion and Retention of Honooerlc 
Plutonium 239 Ci t ra t e in the Chinese Hamster and 
I t s cytogenic Effect on the Testes . lP-46; Par t 
of McClellan, B.O. and Supprecht, F.C. (Eds . ) , 
Inhalat ion Toxicology Sesearch I n s t i t u t e Innaal 
Seport, 1972-1973, (p. 240-243), 342 p. 

Chinese hamsters were injected with Pu 239 
c i t r a t e to charac te r ize the retent ion and 
d i s t r i bu t i on of t h i s chemical form of the 
Isotope . These data were used to make an 
est imate of the rad ia t ion dose to the t e s t e s 
which was re la ted t o the chromosome damage 
recorded in mitotic metaphase c e l l s . 
Injected Pa 239 c i t r a t e in the monoaeric form 
was re ta ined in the Chinese hamster with a 
long ef fec t ive h a l f - l i f e , i t day zero , the 
l i v e r and bone each contained 40t of the 
s a c r i f i c e body harden, increased with time 
whereas the bone remained almost cons tan t . 
This long ef fec t ive h a l f - l i f e in the l i v e r i s 
s imi lar to that seen in dog and man and 
ind ica tes that the Chinese hamster may be a 
useful small animal model for studying the 
r e t en t ion , clearance and b io logica l e f f ec t s 
of î u 239 in the l i v e r . There was no 
s ign i f i can t increase in the frequency of 
chromosome aberra t ions in the t e s t e s a t 64 
days a f te r i n j ec t ion . Indicat ing that the 
genetic r i s k s from Pu 239 c i t r a t e are small 
compared to the r i sk for l i f e shortening and 
cancer induct ion. (Auth) 

<34> 
Brooks, A . l . , and J.A. Hewhinney, lovelace 
Foundation for Medical Education and esearch. 
Inhalat ion Toxicology Research I n s t i t u t e , 
Albuquerque, HB. 1973, Deceaber 

The Frequency of Chromosome Aberrations in the 
Blood Lymphocytes of the Chinese Hamster 
Following Inhalat ion of Plutonium 238 Dioxide 
P a r t i c l e s . lF-46; Part of HcClellan, F.O. and 
Rupprecht, F.C. (Eds.) , Inha la t ion Toxicology 
Pesearch I n s t i t u t e Annual Report, 1972-1973, (p. 
230-232), 342 p . 

To evaluate the extent t o which chroiiosoae 
aberra t ions are produced In blood lymphocytes 
by Inhaled plutoniua, Chinese hamsters were 
exposed via inhalat ion t o Pu 238 Pu02 and the 
chromosome of the blood lymphocytes examined 
for damage 25 days l a t e r . Animals with 

i n i t i a l lang burdens of 650 to 920 nCi died 
with a median survival t l « e of 16 days. 
Animals with i n i t i a l lang burdens of 60 to 80 
nCi had a 50% reduction in lymphocyte count 
at 25 days pos t - inha la t ion . These aninals 
a lso had an aberrat ion frequency of 0.014 
aherra t io i i s /ce l l while pooled cont ro ls showed 
a frequency of 0.004 a b e r r a t i o n s / c e l l . 
Further experloeatat ion i s needed on t h i s 
system to make I t useful as a model for 
studying the effect of Inhaled toxicants in 
producing ear ly b io log ica l changes In the 
blood lymphocytes, (Aath) 

<3 5> 
Brooks, A . l , , J ,C, Retherford, and B.O. 
McClellan, Lovelace Foundation for Bedical 
Education and Research, Inhalat ion Toxicology 
Sesearch I n s t i t u t e , Albuquerque, »«. 1973, 
December 

The Effect of Platonina 239 Dioxide Pa r t i c l e 
number and s ize on the Frequency and 
Distr ibut ion of Chromosome Aberrations in the 
l i v e r of the Chinese Hamster. lP-il6; Part of 
BcClellan, s.O. and Rupprecht, F.C. (Eds,) , 
Inhalat ion Toxicology Research I n s t i t u t e 
AnnualBeport, 1972-1973, (p. 233-239), 342 p . 

Chinese hamsters were Injected intravenously 
with Pu 239 c i t r a t e or Pa 239 Pu02 p a r t i c l e s . 
There were four pa r t i c l e s izes In jec ted , 
0.17, 0.30, 0.44 and 0.80 am which would vary 
the loca l rad ia t ion dose r a t e to the 
surrounding c e l l s . Additional hamsters were 
Injected with graded l eve l s of a c t i v i t y from 
6 X 10(E-5) to 6 X 10 (E-3) uCl/ga using 0.30 
ua Pu 239 Pu02 p a r t i c l e s . This changes the 
pa r t i c l e number and the average dose r a t e . 
An experiment was also conducted to determine 
the re ten t ion and d i s t r ibu t ion of the 
p a r t i c l e s using Cr 51 to t race the Pu 239 
Pa02 p a r t i c l e s . The p a r t i c l e s were 
concentrated in the r e t i cu loendo the l i a l 
system with 90* of the injected a c t i v i t y In 
the l i v e r , 3* In the spleen and the remainder 
associated with bone and bone marrow. There 
was p a r t i c l e clamping caasing high local 
doses in a l l p a r t i c l e s i zes s tadled . The Pu 
239 c i t r a t e produced a l inear increase In the 
chromosome aberrat ion frequency with a slope 
of 4.8 X 10 (E-3) a b e r r a t i o n s / c e l l / r a d . The 
aberrat ion frequency increased with 
increasing average dose following in jec t ion 
of the Pa 239 Pu02 p a r t i c l e s with l i t t l e 
evidence of an effect of p a r t i c l e s ize on the 
aberrat ion frequency. This increase In 
response plateaued a t higher average doses. 
When local dose was r e l a t ed to aberra t ion 
frequency, the smaller the p a r t i c l e s the 
grea ter the effect iveness in producing 
chromosome damage. Following in jec t ion of 
a l l p a r t i c l e s i z e s , there was a non-uniform 
d i s t r ibu t ion of chromosome damage in the c e l l 
population with some individual c e l l s 
containing as high as 13 aber ra t ions . The 
non-uniform dose d i s t r i bu t i on i s thus 
ref lected in a non-anlform d l s t r l b a t l o n of 
b iological damage at the c e l l u l a r l e v e l . The 
number of c e l l s at r i s k following pa r t i cu l a t e 
deposition i s much l e s s than from uniform 
d i s t r i bu t i on of the same to t a l a c t i v i t y . 
This may Indicate that long-term r i sks from 
Pu 239 Pu02 pa r t i c l e s would be l e s s than t h a t 
from uniformly d i s t r i bu t ed Pa 239 c i t r a t e . 
(Sath) 

<36> 
Braenger, P.W., M. Stevens, D.R, Atherton, and 
B,J. Stover, univers i ty of Otah, College of 
Medicine, Badiobiology Division, Departaent of 
Anatomy, Salt lake City, OT. 1972, March 31 
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<16> 

<36> COST. 
The E f f e c t of t h e P h y s i c a l - C h e m i c a l S t a t e of 
P lu ton ium on I t s E a r l v D i s t r i b u t i o n i n t h e 
l i v e r . C 0 0 - 1 1 9 - 2 4 6 | o a r t of Dougher ty , T . F . , 
Resea rch i n b a d i o b i o l o g y . Annual Repor t of Work 
I n P r o g r e s s i n t hp I n t e r n a l I r r a d i a t i o n Program, 
(p . 148-160) , 380 p . 

The e a r l y d e p o s i t i o n and s u b c e l l u l a r 
d i s t r i b u t i o n of Pu 239(*4) I n c a n i n e l i v e r 
f o l l o w i n g a d m i n i s t r a t i o n of e i t h e r s t r i c t l y 
monomerlc Pu (*4) as a t r a n s f e r r i n complex 
(Pu-Tf) , Pa(-*») in c i t r a t e b u f f e r pH 1.5 
(Pu-M) , o r l a r g e l y p o l y m e r i c Pa(+4) i n 
n i t r a t e oH 6 ( P U - ^ ) has been s t u d i e d , l a r g e 
d i f f e r e n c e s in t h e q u a n t i t i e s d e p o s i t e d and 
t h e i n t r a o r g a n d i s t r i b u t i o n p a t t e r n i n t h e 
l i v e r were o b s e r v e d , l i v e r d e p o s i t i o n s 
ranged from 25^ of t o t a l dose fo r t h e 
s t r i c t l y nionomeric (Ptt-Tf) , an a v e r a g e of 32S 
f o r Pu-H, t o a p p r o x i m a t e l y 70% f o r t h e 
l a r g e l y p o l y m e r i c m a t e r i a l . AHto rad iog raphs 
showed t h a t i n i t i a l l y Pu-H was d e p o s i t e d 
uEi fo rmlv and d i f f u s e l y i n h e p a t i c c e l l s 
whereas Pu-P was found l a r g e l y i n random 
c l u s t e r s i n r e t i c u l o e n d o t h i a l c e l l s . C e l l u l a r 
d i s t r i b u t i o n p a t t e r n s of Pa-Tf and Pa -^ 
i n j e c t e d dogs were q u i t e s i m i l a r . l i v e r 
homogenates from a dog i n j e c t e d wi th Pa-S and 
t h e an imal I n j e c t e d wi th Pa-P a l s o were 
s t u d i e d by d i f f e r e n t i a l and i s o p y o n l c s u c r o s e 
d e n s i t y g r a d i e n t p r o c e d u r e s , Honomeric 
P lu tonium was i n i t i a l l y a s s o c i a t e d wi th 
s o l u b l e l i v e r p r o t e i n s ( f e r r i t i n ) and was 
found a t l a t e r t i m e s w i t h s u b c e l l u l a r 
f r a c t i o n s r i c h i n m i t o c h o n d r i a and a l s o w i th 
l y s o s o a e s . In t h e s e o r g a n e l l e s , most of t h e 
n u c l i d e was e i t h e r a e n b r a n e bound or p o s s i b l y 
a s s o c i a t e d with heavy g r a n u l a r m a t e r i a l . In 
l i v e r h o n o g e n a t e s o b t a i n e d from dogs I n j e c t e d 
with Pu-P most of t h e n u c l i d e s e a i m e a t e d w i t h 
n u c l e i o r m i t o c h o n d r i a . So a s s o c i a t i o n of 
Pu-P wi th s o l a b l e o r o t e i n s cou ld ba 
d e m o n s t r a t e d a t ve ry s h o r t t i m e s a f t e r 
i n j e c t i o n . ( i a t h ) 

<37> 
B r u n e r , H . S . , O.S. i t o a i c Energy Commission, 
D i v i s i o n of B i o l o g y and g e d i c l n e , Washington, 
DC. 1971 

D i s t r i b u t i o n of T r l t l a m Between t h e l y d r o s p h e r e 
and I n v e r t e b r a t e s . CO»IP-710809; P a r t of 
H o g h i s s i , A.A. and C a r t e r , H.H. (Eds.) 
P r o c e e d i n g s of a S y s p o s l a a on T r i t l u a h e l d i n 
l a s Vegas , Hevada, Angust 3 0 - S e p t e » b e r 2 , 1 9 7 1 . 
Messenger s^ raph ics . P u b l i s h e r s , l a s Vegas , 
Hevada, ( p . 3 0 3 - 3 1 4 ) , B07 p . 

The l i t e r a t u r e was rev iewed in o r d e r t o 
e s t a b l i s h whe the r t h e lower forms of l i f e , 
and e s B e c l a l l y t h o s e i n v e r t e b r a t e s e a t e n by 
h i g h e r o r d e r s , e x h i b i t e v i d e n c e of e n r i c h m e n t 
of t r i t i u m i n t h e o r g a n i c c o s p o a a d s of t h e i r 
t i s s u e s . The d a t a r ev iewed wi th one 
e x c e p t i o n , i n d i c a t e t h a t i n v e r t e b r a t e s do no t 
e n r i c h t h e o r g a n i c f r a c t i o n s of t h e i r t i s s u e s 
wi th t r l t i u s . I n s t e a d t r l t i a m a p p e a r s t o be 
d i s c r i m i n a t e a a g a i n s t . The e x c e p t i o n , 
DAP31IA, i s puzz l lmg an€ w a r r a n t s f u r t h e r 
s t u d y . Samples of b i o l o g i c m a t e r i a l s 
o r i g i n a t i n g between a b o u t 1954 t o 1968 a r e 
q u i t e l i k e l y t o have e l e v a t e d s p e c i f i c 
a c t i v i t i e s of t r i t i u m i n t h e i r boand hydrogen 
or w a t e r of combus t i on . The e n v i r o n m e n t a l 
l e v e l s of t r l t l a m S a r i a g t h e s e y e a r s were a s 
much a s 10(1+3) t i m e s h i g h e r than p r e s e n t 
l e v e l s and s a m p l e s of b i o l o g i c a l n a t e r i a l s 
s y n t h e s i z e d d a r i n g t h a t p e r i o d must be 
i n t e r p r e t e d a c c o r d i n g l y . In t h e a p p e n d i x , a 
t a b l e i s g i v e n of t h e s p e c i f i c a c t i v i t y of 
t x l t i a m i n p h y t o p l a s k t o n , b i o p l a n k t o n , 
i i o l l u s k s , wa t e r p l a n t s , o t h e r f l o r a and 
i n s e c t s , r e l a t i v e t o t h e s p e c i f i c a c t i v i t y of 

t h e mediua in which t h e y l i v e . (FUMl 

<38> 
Buldakov, l . i . , A.P. S l f a t o v , R.A. Yerokh ln , and 
l . G . F l l i p p o v a , Sot g i v e n . 1971 

B i o l o g i c a l E f fec t of P lu ton ium 239 wi th 
Cutaneous and I n t r a c u t a n e o u s I n j e c t i o n . 
A K - t r - 7 1 8 7 ; P a r t of Hoska lev , Yu.T. ( E d . ) , 
Remote A f t e r e f f e c t s of R a d i a t i o n Damage, (p . 
381-387) , 574 p . 

Ra ts of t h e Wls t a r l i n e were I n j e c t e d with Pa 
239 In a sodium c i t r a t e s o l u t i o n or w i th 
ammonium p la ton ium p e n t a c a r b o n a t e t o s t u d y 
t h e e f f e c t of p l u t o n i u a a t t h e I n j e c t i o n s i t e 
and r e s o r b e d p lu ton ium on t h e r a t body . 
I n j e c t e d doses ranged from 0.0001 t o 1 
u c l / r a t . One h a l f of t h e r a t s were i n j e c t e d 
s u b c u t a n e o u s l y , t h e o t h e r ha l f 
i n t r a c u t a n e o u s i y . Al l of t h e r a t s were 
s u b j e c t e d t o a p a t h o l o g i c a n a t o m i c a l a u t o p s y . 
Ccmpa ta t i ons of t h e r a d i a t i o n d o s e s i n t h e 
bones were made on t h e b a s i s of d i r e c t 
measurements of t h e p lu tonia ia c o n t e n t in 1 g 
of bone t i s s u e . Fo l lowing I n j e c t i o n of 1 uCl 
t h e a v e r a g e l i f e t i m e was reduced from 
a p p r o x i m a t e l y 515 days t o a p p r o x i m a t e l y 427 
d a y s . Foca l f i b r o s i s , benign and m a l i g n a n t 
tumors deve loped a t t h e i n j e c t i o n s i t e a f t e r 
both t y p e s of I n j e c t i o n of s o l u b l e p lu toa inm 
compounds. The f requency of o c c u r r e n c e of 
s c a r changes ( s c l e r o s i s ) i n t h e s k i n and i n 
s a b c a t a n e o a s c e l l u l a r t i s s u e was dependen t on 
t h e q u a n t i t y of i n j e c t e d p l a ton ium and ranged 
from 8 .2 t o 30<. Benign tumors of t h e s k i n 
and s u b c u t a n e o u s c e l l u l a r t i s s u e i n from 2 . 3 
t o 3 , 8 ^ of t h e c a s e s were d e t e c t e d a f t e r t h e 
i n j e c t i o n of 0 .0001 t o 0 .1 uCi and m a l i g n a n t 
tumors a f t e r t h e i n j e c t i o n of 0 . 0 0 1 , 0 . 0 0 5 , 
and 0 . 1 uCi i n 2 . 4 , 1 . 3 , and 2% of t h e c a s e s , 
r e s p e c t i v e l y . Os teosarcomas in 3/4 and 25% 
of t h e r a t s were d i s c o v e r e d wi th t h e 
I n j e c t i o n of 0 .1 and 1 uCi when t h e r a d i a t i o n 
doses in t h e bone t i s s u e -were 40-79 and 
400-513 rad r e s o e c t i v e l y . An e s t i m a t e d 40« 
of t h e I s o t o p e was l o s t durlBg i n j e c t i o n . 
Changes f o l l o w i n g subcu taneous and 
I n t r a c u t a n e o u s I n j e c t i o n were s i m i l a r . (ST) 

<39> 
Buldakov, I . A . , A .p . H i f a t o v , S . S . To lochkova , 
and I . T . Barov , I n s t i t u t e of B i o p h y s i c s , Moscow, 
ISSS. 1967 

Abso rp t ion of Plutonium 239 Through t h e Skin and 
from t h e Subcu taneous T i s s u e of Toang P i g s . 
i E C - t r - 6 8 e 9 | P a r t of B a d i o b i o l o g y , ( p . 1 6 7 - 1 8 2 ) , 
253 p . ; B a d i o b l o l o g i y a , 7 ( 4 ) , 591-601 

Two-raoEth-oU p i g s r e c e i v e d i n j e c t i o n s of 
t o p i c a l a p p l i c a t i o n s of Pu 239 c o i p o a n d s t o 
s tudy t h e a s s i m i l a t i o n of Pm t h r o u g h t h e s k i n 
aad f r o i t h e s a b c a t a n e o a s t i s s u e . The 
a n i m a l s were d i v i d e d i n t o t h r e e g r o u p s ; t h e 
f i r s t group r e c e i v e d p l a t o a i a m c i t r a t e 
I n t r a v e n o u s l y a t a dose of 1 u C i , t h e second 
group r e c e i v e d 470-1127 uCl of o l u t o n i a m 
c i t r a t e a t a pH of 5 .5 a p p l i e d on shaven and 
d e g r e a s e d skim n e a r t h e s p l o e , and t h e t h i r d 
group r e c e i v e d plutomiui i c i t r a t e (p9 6 .5 ) o r 
a aaon i aa p l u t o n i a a p e n t a c a r b o n a t e (pH 8) 
s u b c u t a n e o a s l y a t a dose of 1 n c i . At 
v a r i o u s t l a e s a f t e r a d i i a i s t r a t i o n t h e 
a s l m a l s were s a c r i f i c e d f o r h l s t r o l o g i c a l , 
r a d i o a e t r i c , and h i s t o a a f t o r a d i o g r a p h i c 
s t u d i e s . The r e s u l t s showed t h a t 0.347% of 
t h e a p p l i e d p lu ton ium c i t r a t e was a b s o r b e d i n 
s i x d a y s ; 0.183% was abso rbed t h e f i r s t day . 
I t s d i s t r i b u t i o n w i t h i n t h e o r g a n i s a s was 
s i i i l a r t o t h a t a f t e r i n t e r n a l 
a d a l n l s t r a t i o n s 81% i n t h e s k e l e t o n and up 
t o 18.5S i n t h e l i v e r . Daring t h e f i r s t 24 
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<39> COM. 
h o a r s t h e I s o t o p e a c c u a u l a t e d in t h e 
e p i d e r a i s , h a i r f o l l i c l e s , and swea t and 
s ebaceous g l a n d s . A f t e r s u b c u t a n o a s 
I n j e c t i o n t h e p l u t o n i a a c i t r a t e c o n t e n t i n 
t h e s o f t t i s s u e s was h i g h e r t h a a t h e c o n t e n t 
of ammonium p l a t o n i u a p e n t a c a r b o n a t e , w h i l e 
in t h e s k e l e t o n t h e r e l a t i o n s h i p was t h e 
r e v e r s e . The B i c r o d i s t r i b u t i o n a t t h e s i t e 
of i n j e c t i o n and in t h e r e g i o n a l l y i p h nodes 
a l s o d i f f e r e d between t h e two compounds. The 
a s s i m i l a t i o n of Pu from t h e s i t e o f i n j e c t i o n 
o c c u r r e d a l o n g t h e b lood and lymph p a t h w a y s . 
(Auth) (ST) 

<40> 
Buldakov, I . A . , A .P . 
Not g i v e n . 1971 

S l f a t o v , and R.A. y e r o k h l n . 

B i o l o g i c a l E f f e c t o f P lu ton ium 239 With C h r o n i c 
P e r o r a l A d m i n i s t r a t i o n . i l C - t r - 7 3 8 7 | P a r t of 
Hoska lev , Y u . I . ( E d . ) , Remote A f t e r e f f e c t s of 
R a d i a t i o n Damage, ( p . 3 8 8 - 3 9 8 ) , 574 p . 

Three hund red and e i g h t y - f i v e male and female 
an ima l s of t h e f i s t a r l i n e w i t h aa i n i t i a l 
we igh t of 152 p l u s o r minus 0 .7 -205 p l u s o r 
minus 1.8 g were used in t h e e x p e r i m e n t . S ix 
t i m e s a week t h e e x p e r i m e n t a l an ima l s were 
i n j e c t e d w i t h a tf, s o l u t i o n of Pu c i t r a t e (Pu 
239) i n t h e o r a l c a v i t y a l o n g s i d e t h e t o n g u e 
In a volume of 0 . 2 ml . The a c t i v i t y of t h e 
Pu was 0 .01 uCl-10 aCl f o r t h e v a r i o u s 
g r o u p s . The e x p e r i m e n t a l and c o n t r o l r a t s 
were p e r i o d i c a l l y we ighed , and t h e 
c o m p o s i t i o n of t h e i r p e r i p h e r a l b lood was 
s t u d i e d . The o r g a n s were i n v e s t i g a t e d 
r a d i o m e t r l c a l l y and h l s t o a u t o r a d l o g r a p h l c a l l y . 
The ID 50 v a l u e s f o r d i f f e r e n t t i m e s w i t h 
p e r o r a l a d m i n i s t r a t i o n a r e g i v e n . I t was 
no t ed t h a t ID 50 /90 -240 v a l u e s i n the l a r g e 
i n t e s t i n e (236-369 rad) were 1 .4 -2 .2 t l a e s 
lower t h a n In t h e s k e l e t o n (112-242 r ad ) and 
t h e ID 50/480 v a l u e s in t h e l a r g e I n t e s t i n e 
(50 rad) were lower t h a n In t h e s k e l e t o n (57 
r a d ) . The mean l i f e t i m e of t h e e x p e r i m e n t a l 
r a t s d e c r e a s e d l i t t l e w i t h t h e d a i l y 
a d m i n i s t r a t i o n of 0 . 5 uCl and d e c r e a s e d 
c o n s i d e r a b l y w i t h Pa a d m i n i s t r a t i o n of 0 . 1 - 1 0 
u C l / d a y . The d a t a show t h a t u s i n g t h e 
c r i t e r i a of l i f e t i m e and w e i g h t , p r o t r a c t e d 
p e r o r a l a d m i n i s t r a t i o n o f Pu i s more t o x i c 
than s i n g l e a d m i n i s t r a t i o n . Among t h e 
p a t h o l o g i c a l c h a n g e s no t ed were p e r i t o n i t i s , 
anemia, l e u k o p e n i a , o s t e o s a r c o m a s (7.4% i n 
r a t s d a l l y r e c e i v i n g 0 .5 uCi Pu 23 9) and 
tumors i n t h e s o f t t i s s u e s . (FHH) 

<41> 
Busch, R . H . , B a t t e l l e Hemoria l I n s t i t u t e , 
P a c i f i c Nor thwest l a b o r a t o r i e s . Bio logy 
Depar tmen t , R i c h l a n d , HA. 1972, September 

E x f o l i a t i v e l a n g Cy to logy of Beagle Dogs Exposed 
t o Radon D a u g h t e r s , Oraniua Ore Dus t , and 
C i g a r e t t e Smoke. BIISl-1650 ( P a r t 1) ; P a r t of 
Thompson, B.C. ( E d . ) , Annual Repor t f o r 1 9 7 1 , 
(p . 246-251) , 313 p . 

Samples of deep l u n g c e l l u l a r m a t e r i a l were 
o b t a i n e d bv pulmonary l a v a g e from b e a g l e dogs 
exposed t o r adon d a u g h t e r s w i th U ore d u s t 
p l u s c i g a r e t t e smoke, radon d a u g h t e r s w i t h 0 
o r e d u s t , c i g a r e t t e smoke o n l y , and c o n t r o l 
d o g s . The samples were o b t a i n e d f o r t h e 
p u r p o s e s of t e c h n i q u e e v a l u a t i o n and c e l l u l a r 
d e t a i l s t a d i e s . Compar isons of c e l l - c o u n t i n g 
technlcfues f o r d e t e r m i n i n g a b s o l u t e and 
d i f f e r e n t i a l c o u n t s were made. I n f l u e n c e s on 
t h e s e c o u n t s due t o method of p r e p a r a t i o n 
were s t u d i e d . D i f f e r e n t i a l c e l l c o u n t s 
o b t a i n e d by t h e methods r e g a r d e d a s most 
a c c u r a t e I n d i c a t e d t h a t dogs t h a t were 

exposed t o 0 o re d u s t had c h r o n i c a l l y 
Inf lamed l u n g s w h i l e t h o s e exposed t o on ly 
c i g a r e t t e s a o k e showed s l i g h t e v i d e n c e o£ 
i n f l a m n a t l o n . (Auth) 

<»2> 
Bushong, S . c , I . P r a s a d , S.&. B r i n e y , and G.D. 
O l i v e r , J r , , Baylor C o l l e g e of i e d l c l a e and 
f e t e r a n s A a » i a i s t r a t i o a H o s p i t a l , D e p a r t a e n t of 
B a d i o l o g y , Hous ton , lit Anderson H o s p i t a l , 
Hous ton , IX. 1973 

S a a i c c y t o g e a e t i c S t u d i e s w i t h C a l i f o r n l a a 2 5 2 . 
I n t e r n a t i o n a l J o u r n a l of R a d i a t i o n B i o l o g y , 
2 3 ( 2 ) , 105-112 

Chromosoaal a n a l y s i s of Ch inese hams te r ovary 
c e l l s was c o n d u c t e d a f t e r I c r a d i a t l o n w i t h 
e i t h e r r a d l a a o r Cf 2 5 2 . I r r a d i a t i o n s were 
performed a t two d i f f e r e n t dose r a t e s w i t h 
each r a d i a t i o n s o u r c e and under a e r o b i c and 
a n a e r o b i c c o n d i t i o n s , low and h igh dose 
r a t e s f o r radiam were 79 and 327 r a d s / h r . 
Low and h igh dose r a t e s f o r Cf 252 were 167 
and 40 6-522 r a d s / h r . The oxygen enhancement 
r a t i o was a p p r o x i m a t e l y 2 . 3 f o r radium and 
1.8 f o r Cf 252 and was I n d e p e n d e n t of dose 
r a t e . The r e l a t i v e b i o l o g i c a l e f f e c t i v e n e s s 
of Cf 252 c o a p a r e d w l i t h radium ranged from 
1.7 t o 4 . 3 depend ing on r a d i a t i o n c o n d i t i o n s . 
The number of s i n g l e - a n d m u l t i - h i t 
a b b e r a t i o n s p e r c e l l a r e g iven i n t a b u l a r 
form. (Auth)(ST) 

<«3> 
C a s a r e t t , A . P . , C o r n e l l O n i v e r s i t y , Hew f o r k 
s t a t e V e t e r i n a r y C o l l e g e , Depar tment of P h y s i c a l 
B i o l o g y , I t h a c a , HI . 1968 

R a d i a t i o n G e n e t i c s . P a r t of R a d i a t i o n B i o l o g y , 
c h a p t e r 6 . P r e n t i c e - H a l l , I n c . , Englewood 
C l i f f s , Sew J e r s e y , (p . 1 1 8 - 1 3 5 ) , 368 p . 

Th i s c h a p t e r i s l i m i t e d t o t h o s e r a d i a t i o n 
induced c h a n g e s ( m u t a t i o n s ) In t h e c e l l t h a t 
a r e n o t p h y s i c a l l y v i s i b l e b a t which a r e 
r e c o g n i z e d by a change i s p h e a o t y p e o r 
s u r v i v a l of t h e p r o g e n y . B u t a t i o n s t u d i e s i n 
DROSOPHILA and t h e mouse a r e r e v i e w e d . The 
r a t e of m u t a t i o n p r o d a c t l o n I s examined u s i n g 
d i f f e r e n t dose r a t e s , f r a c t i o n a t i o n p a t t e r n s , 
and c e l l s t a g e s . Somatic m a t a t i o n s and t h e 
e f f e c t of background and cosmic r a d i a t i o n on 
e v o l u t i o n a r y p r o c e s s e s a r e b r i e f l y 
ment ioned. (ST) 

<4 4> 
c a s a r e t t , i . P . , C o r n e l l O i v e r s l t y , Hew t o r k 
S t a t e V e t e r i n a r y C o l l e g e , Depar tment of P h y s i c a l 
B i o l o g y , I t h a c a , K . 1968 

R a d i a t i o n B i o l o g y . P r e n t i c e - H a l l , i n c . , 
Englewood C l i f f s , Hew J e r s e y ; 368 p . 

R a d i a t i o n b i o l o g y I s concerned wi th t h e 
d e s c r i p t i o n and e x p l a n a t i o n of t h e many 
changes which r a d i a t i o n p roduces i n 
b i o l o g i c a l m a t e r i a l . The book i s i n t e n d e d 
for u s e as an i n t r o d u c t o r y t e x t b o o k on t h e 
g r a d u a t e or u n d e r g r a d u a t e l e v e l , a s 
supp lemen ta ry r e a d i n g a t t h e h i g h schoo l o r 
e a r l y c o l l e g e l e v e l , and a s a s o u r c e of 
g e n e r a l i n f o r a a t i o n f o r t h o s e w i t h a major 
I n t e r e s t i n o t h e r f i e l d s of s c i e n c e . The 
book b e g i n s wi th a b r i e f h i s t o r i c a l 
i n t r o d u c t i o n t o t h e f i e l d wi th an a c c o u n t of 
t h e c o n t r l b a t l o n s of e a r l y r a d l o b i o l o g l s t s . 
The nex t c h a p t e r s d e s c r i b e t h e p r i n c i p l e s of 
r a d i a t i o n p h y s i c s , t h e major c h a r a c t e r i s t i c s 
of v a r i o u s t y p e s of r a d i a t i o n and t h e i r 
d e t e c t i o n and measurement . T y p i c a l 
e x p e r i m e n t a l f a c i l i t i e s f o r e x p o s u r e of 
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<44> COHT. 
different biological materials and problems 
of dosimetry and dosage calculation are 
included. Chapter 4 contains a general 
description of radiation chemistry and 
outlines the effects of radiation on chemical 
systems of varying complexity. The remainder 
of the book Is devoted to the effects of 
radiation on biological material, starting 
with simple systems and progressing In order 
of Increasing biological complexity. 
SBPhasls Is oa the effects on maBmallan 
systems and mammals, bat other biological 
forms are considered whenever pertinent. The 
final chapter discusses radiation In oar 
environment-sources, uses, exposure levels, 
and possible risks to the human population. 
It stresses the relationship of the 
experimental effects described in preceding 
chapters to the effects that say occur in 
humans as a result of the expanding use of 
radioactivity. To aid the reader in 
understanding the changes which are described 
In the various systems, basic biological 
background information is given. Specific 
and general references are included at the 
end of each chapter and at the end of the 
book. The experimental nature of the field 
is stressed by the inclusion of many 
illustrative studies. (ST) 

Radiation Biology by Alison P. Casarett is a 
broad, unified coverage of the effects of 
ionizing radiation in biological systems at the 
molecular, cellular, organ, organism, and 
community levels. Including introductory 
material on radiation physics, dosimetry, and 
general biology, the book gives special 
attention to mammalian radiobiology. Possibly 
the most outstanding feature of this fully 
illustrated book is its broad coverage without 
over emphasis on specific areas. Worthy of note 
is the coverage of the acate radiation syndrome 
in mammals (description of effects and possible 
mechanises), radiation dosimetry Inclading 
techniques commonly ased for radiating 
biological specimens, and certain aspects of 
applied radiation biology giving the exposures 
to be expected and estimates of the probable 
effects on present and future generations from 
current medical, industrial and military 
applications of ionizing radiation. (Reviewer's 
comments) 

<45> 
Casarett, A.p., Cornell Oniversity, Sew Tork 
state Veterinary College, Department of Physical 
Biology, Ithaca, NT. 1968 

Effects of Radiation on Higher Plants and Plant 
CoEBanities. Part of Radiation Biology, chapter 
13. Prentice-Hall, Inc., Englewood Cliffs, Sew 
Jersey, (p. 284-314), 368 p. 

The first two parts of the chapter consider 
the effects of external radiation sources on 
plants and plant coamunitles. Consideration 
is given to the effects of radiation on 
pollen, developing plant embryos, seeds, 
growing plants, growth, morphology, tamor 
incidence, and plant hormones. The 
radiosensitivity of certain species Is 
dlscassed. In plant coamunlties 
radiosensitivity is correlated with type of 
plant (herbaceous vs woody), growth stage, 
and Interphase chromosoae volaae. 
Implications of radiation induced alterations 
in plant coamunitles ace considered. Studies 
of natural plant coamunltles exposed to 
chronic gaosa radiation at Brookhaven 
National laboratory are olted. The lethal 
exposure for flowering plants lies between 
1,000 and 150,000 8. The last part of the 
chapter is a general discussion of 

radionuclide cycling within a community. 
Radionuclide distribution within the 
components of a food chain Is governed by 
metabolic behavior, concentration factors, 
and atilization relative to a similar 
element. The complexities of food chains are 
lllastrated. (ST) 

<46> 
Casarett, A.P., Cornell University, New Tork 
state Veterinary College, Department of Physical 
Biology, Ithaca, SY. 1968 

Effects of Radiation on the Cell. Part of 
Radiation Biology, Chapter 5, Prentice-Hall, 
Inc., Englewood cliffs. Mew Jersey, (p. 90-117), 
368 p. 

The effects of radiation on the major 
structures and functions of a typical cell 
with reference, when possible, to the 
underlying molecular alterations are 
described. The discussion first reviews 
current concepts of the stractare and 
function of the cell, with emphasis on those 
characteristics of the cell which are related 
to radiation damage. Cell irradiation leads 
to changes in membrane permeability, rate of 
ATP and DN4 synthesis, enzyme levels, 
chromosome structure, cell division cycles, 
and to cell death. Experimental evidence 
suggests that the nucleus Is the primary site 
of radiation damage leading to cell death. 
(ST) 

<47> 
Casarett, A.p., Cornell Oniversity, New York 
State Veterinary College, Department of Physical 
Biology, Ithaca, KI. 1968 

Acute Radiation Effects in Whole Animals. Part 
of Radiation Biology, Chapter 10. 
Prentice-Hall, Inc., Englewood cliffs. Hew 
Jersey, (p. 217-235), 368 p. 

This chapter deals with the syndromes which 
occur within one to two months after 
irradiation. The procedure for estinatlng 
lethal dose is outlined and a table of 
typical ID 50 values for several species of 
animals is Incladed. The acate radiation 
syndrome In maamals, including man, is 
described and the relationship between dose, 
time of death, and specific organ system 
damage Is gives. Three organ systems appear 
to be most Important in the acute radiation 
syndrome. The central nervous system Is aost 
involved with exposares of several thoasand 
rads or more. Between 500 and 2000 rads the 
gastrointestinal system Is of major 
iaportaace. Exposures of less than 500 rads 
produce changes which are priaarily 
associated with the hematopoietic systea. 
Discussions of radiation effects on prenatal 
levelopment and regeneration are included in 
th® chapter. (ST) 

<48> 
Cohen, I . , R.A. Gui l«e t te , and M.E. Srenn, lew 
fork Oniversity Bedical Center, I n s t i t u t e of 
Environmental Hedicine, Hew York, SI . 1974 

Chelation of AmericiuB 241 from the l ive r and 
Skeleton of the Adult Baboon. Radiation 
Research, 58, 439-i|«7 

Inves t iga t ions were performed to evaluate 
DTPA effect iveness in the re ioval of AB 241 
froa the adult baboon. By adBinistering 
therapy at long as well as a t shor ter t l « e s 
af ter s ingle I ? in jec t ions of km 241, i t was 
possible t o study the efficacy of DTPA 
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<H9> 
Cohen, H., and B.'!. Sfrenn, Sew York 'Jniversl ty 
Hedical Center, I n s t i t u t e of Environmental 
Medicine, "lew York, W. 1972 

The Baboon as an Experimental Animal for 
Metabolic Studies of Bone-Seeking Radionuclides 
in Han. conF-7206101 (Part 3); Part of 
Goldsmith, E . I . (Ed.), Medical Prlaatology, 
Proceedings of the 3rd Syraposias on Sxperiaental 
Hedicine and Surgery in T l a a t e s he l l in lyoa . 
Prance, June, 1972, Farger, Basel, Sew York, iJew 
York, (p. 226-236) 

Th** adult female baboon was chosen as the 
experimental animal for the study of the 
retent ion and d i s t r i b u t i o n of Pb 210 and Am 
241 for several reasons Including I t s s ize 
and metabolic s i m i l a r i t y to man. Studies in 
progress, including metabolic c h a r a c t e r i s t i c s 
of Ob 210, short terip metabolism of Am 241, 
and lead t o x i c i t y , sere reviewed. (ST) 

<50> 
Cole, K.S., and C. l . " r o s s e r , Oniversity of 
Chicago, Chicago, TL. 1945 

Biological Research Section. CM-2786; Part of 
Health oroblems Relating to Product for 'lonth of 
March 1945, (D. 3-12), IS p . 
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d i s t r ibu t ion of plu 
studied following s 
r a t s . Pu(*4) was a 
lung with a h a l f - t l 
Pu (t6) or complex 
calgon were absorbe 
slowed to the r a t e 
within one day. The 
ra te of absorption 
c i t r a t e s . Pa (•••4) wa 
skele*-on at a very 
considerably fas ter 
very high concentra 
organs within a day 
dpcreased following 
absorpt-Ion froa t 
phenomenon was obse 
There was no differ 
freshly prepared so 
were several hoars 
administered intram 
c i t r a t e (•••R) was 
(Auth) (ST) 

nee s t a t e and c 
absorption and 
tonlua coapound 
o la t lon inhalat 
bsorbed slowly 
ae of aboat 13 

of Pu(«-4) with 
a rap id ly a t f i 
of absorption o 
re was no diffe 
between the (*» 
s deposited in 
slow ra*e; Pn(* 
, and the c i t r a 
t ions In both o 

Liver act ive 
cessa t ion of r 
lung. A s l i l l 

rved with the s 
ence in the get 
l a t i o n s and so l 
old. Plutoniua 
uscular ly to ra 
re tox ic than t 

omplexing 
subsequent 
s were 
ion by 
froa the 
davs. 
c i t r a t e or 

r s t , but 
f Pu{-i-») 
rence in 
) and (*f) 
l i ve r and 
6) was 
tes reached 
t these 
ly 
apld 
ar 
keleton. 
abollsm of 
u t ions tha t 

t s as the 
he n i t r a t e . 

<51> 
Coaar, C . l . , Cornell Univers i ty , Hew York State 
veterinary College, Department of Physical 

Biology, I thaca, l y , 1972 

Biological Effects of Implanted Suclear Energy 
ScoEces for A r t i f i c i a l Heart Devices, 
COO-31S7-28I Part of Progress Report, July 1, 
1971 to Hay 31, 1972, Phase 4, (p. 223-247), 256 
p . 

Progress i s reported on s tudies of the 
b io logica l e f fec t s of rad ia t ion from nuclear 
power sources implanted in the flank of 
Labrador Retr iever dogs. During the past 
year a fourth group of animals was implanted. 
This group consisted of 4 blanks, 4 dogs 
iaplantad with 0.0745 ug Cf 252 and 6 mCi Sr 
90 sources, and 4 dogs implanted with 0.37 ug 
Cf 252 and 30 oCi Sr 90 sources. A sa«aary 
of a l l dogs Implanted to date and t h e i r 
current s t a t u s i s given in tabular form. 
Cl in ica l t e s t s showed a r e l a t i ve lymphopenia, 
beginning about one month af ter surgery, in 
the l a rge source (500 «Ci Sr 90 + 0.37 g Cf 
2 = 2) dogs. Bales in t h i s groap also showed a 
complete lack of spermatozoa. The c l i n i c a l 
h i s to ry , pathological changes, and postmortem 
exaalnatioH r e s u l t s of one female with a 
large power source are described in the t ex t 
and de t a i l ed In the appendices. Abnormalities 
were s imi l i a r to those of other dogs in t h i s 
groap previously described. The ovary 
nearest the source was severely atrophied. 
Examination of the amputated humerus of one 
of her offspring i r r ad ia t ed in v i t ro and 
laaedia te ly pos tna ta l ly revealed a chronic 
os teomyel i t i s of unknown e t io logy. 
Externally observable changes have not 
occurred In any of the Implanted animals 
except for a loss of ha i r and 
hyperplgaentatlon of the skin over the source 
of the la rge source an iaa l s . These animals 
also apoear t o be aging f a s t e r . (ST) 

<52> 
Craig, D.K., J . a . Decker, R , t . Buschbom, D.L. 
Ca t t , •and Park J . F . , Ba t te l l e Hemorial 
I n s t i t u t e , Pacif ic northwest l a b o r a t o r i e s . 
Biology Departaent, Blchland, Si . 1972, 
September 

Relationships Betweeii Respiration ©arame^ers of 
Onanestheti^ed Adult Beagle Dogs During Training 
and During Platonium 239 Pu02 Aerosol Inhalat ion 
Exposures. BHil-1650 (Part 11; Part of 
ThoBcson, R.C. (Ed.) , Annual Reoort for 1971, 
(p. 209-211), 313 p. 

Prior to subject ion of dogs to aerosol 
inhala t ion exposares, they are t ra ined dal ly 
for 2 weeks to fami l ia r ize them with the 
exDosare procedures. Respiration ra te and 
volaae are measured and ased to estimate the 
vola-se of a i r inhaled by each dog during i t s 
exBosare t o aeroso ls . An instrument for 
continuous aoai tor ing of t i d a l volume (T?A1) 
i s used. With t h i s instrument the mean t i d a l 
volume (TV), the mean resp i ra t ion ra te (R8), 
the minute volume (Hy) , and the t o t a l Inhaled 
volume for each dog daring exposure can be 
determined. Complete resp i ra t ion data during 
both t r a i n i n g and exposure have been gathered 
for 98 dogs and compared In order to 
letermlne the r e l i a b i l i t y of the es t imates of 
inhaled volume of dogs in those Instances 
where the data were not obtained during 
aerosol exposure. The r e su l t s showed t h a t , 
despi te the apparently s igni f icant 
differences between the means of the 
resp i ra t ion data gathered daring t r a in ing and 
dating inhala t ion exposure, the TV and MV 
data were both s ign i f i can t ly cor re la ted a t 
the 99'^ l e v e l . This was not cons i s ten t ly 
•rue for the FR data . Therefore, equations 
.̂?ere derived to enable TV and B? values to be 

estimated from the t r a in ing data when 
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<52> 

<52> COST, 
n e c e s s i r y . (Auth) 

<53> 
Decker , J . R . , B.D. Bingham, and J . F . P a r k , 
B a t t e l l e Bemor la l I n s t i t u t e , P a c i f i c n o r t h w e s t 
L a b o r a t o r i e s , B io logy D e p a r t m e n t , S i c h l a n d , IA. 
1972, September 

i n I n s t r u m e n t f o r C o n t i n u o u s H o n i t o r i n g of T i d a l 
Volume of t h e Beagle Dog During Exposure by 
I n h a l a t i o n of R a d i o a c t i v e A e r o s o l s . BIWl-1650 
( P a r t 1 ) ; P a r t of Thompson, R .C . ( E d . ) , Annaal 
Repor t f o r 1 9 7 1 , ( p . 2 2 3 - 2 3 0 ) , 313 p . 

A d a t a a c q u i s i t i o n sys t em f o r c o n t i n u o u s l y 
m o n i t o r i n g and r e c o r d i n g the t i d a l volume of 
b e a g l e dogs d u r i n g i n h a l a t i o n e x p o s u r e t o 
r a d i o a c t i v e a e r o s o l s h a s been c o n s t r u c t e d and 
e v a l u a t e d . Pa02 a e r o s o l s were a s e d . The 
system c o n s i s t s of a dog I n h a l a t i o n mask, 
v e n t u r l a i r v e l o c i t y m e t e r , two d i f f e r e n t i a l 
p r e s s u r e t r a n s d u c e r s w i t h a s s o c i a t e d c a r r i e r 
preamps, a v e n t u r l t r a n s d u c e r t o d i g i t a l 
i n t e g r a t o r i n t e r f a c e s i g n a l c o n d i t i o n i n g 
sys tem, ana log s t r i p c h a r t r e c o r d e r , v o l t a g e 
to f r equency c o n v e r t e r , d i g i t a l c lock and a 
d i g i t a l I n t e g r a t o r and p r i n t e r . The v e l o c i t y 
p r o f i l e which i s u s e f u l in a n a l y z i n g 
v a r i a t i o n s In b r e a t h i n g p a t t e r n s i s r e c o r d e d 
by t h e a n a l o g s t r i p c h a r t r e c o r d e r . T i d a l 
volume, as wel l a s e l a p s e d t i m e from t h e 
b e g i n n i n g of e x p o s u r e , i s a u t o m a t i c a l l y 
p r i n t e d o u t in d i g i t a l form a t t h e end of 
each b r e a t h . The sys tem i s c a p a b l e of 
i^easur ing t i d a l volumes r a n g i n g from 30 cc t o 
33 cc and t o t a l i n s p i r e d a i r volume up t o 
1000 l i t e r s wi th an e r r o r l e s s t h a n 5 ^ . 
(Auth) 

<54> 
Decker , J . P . , and D.K. C r a i g , B a t t e l l e Memorial 
I n s t i t u t e , P a c i f i c Nor thwes t l a b o r a t o r i e s . 
Biology D e D a r t a e n t , R i c h l a n d , t A . 1972, 
September 

An I n s t r u m e n t f o r Rapid De te rmina+ ion of 
C o n c e n t r a t i o n of A l p h a - E m i t t i n g A e r o s o l s f o r tise 
i n Animal I n h a l a t i o n S t u d i e s , " B N W I - 1 6 5 0 ( P a r t 
1 ) ; P a r t of Thompson, S ,C . ( E d . ) , Annual S e p o r t 
f o r 1971 , (p . 212-222) , 313 p . 

S t u d i e s t o d e t e r m i n e t h e b i o l o g i c a l e f f e c t s 
and metabol ism of I n h a l e d Pu 239 Pa02 In 
beag l e dogs r e q u i r e a l v e o l a r b u r d e n s o v e r a 
1500- fo ld r a n g e from 2 nCi t o 3 a c l t o be 
d e p o s i t e d In a n a n e s t h e t l z e d dogs by a e r o s o l 
i n h a l a t i o n . A e r o s o l s w i th c o n c e n t r a t i o n s 
r a n g i n g from 0 . 1 n C l / 1 t o 5 u C i / 1 were 
g e n e r a t e d by n e b u l i z i n g w a t e r s u s p e n s i o n s of 
Pu 239 Pa02 . To f a c i l i t a t e c o n t r o l of 
a l v e o l a r d e p o s i t i o n , an a e r o s o l c o n c e n t r a t i o n 
m o n i t o r , which i s c a p a b l e of r a p i d l y 
d e t e r m i n i n g a l p h a r a d i o a c t i v e a e r o s o l 
c o n c e n t r a t i o n s I m m e a i a t e l y p r e c e d i n g and 
d u r i n g dog e x p o s u r e s , was d ^ s i g n e l and 
f a b r i c a t e d , s u c c e s s i v e a e r o s o l s ample s of 
O.S t o 4 . 0 l i t e r s a r p drawn t h r o n j h an 
a b s o l u t e f i l t e r by a remote c o n t r o l l e d , 
a u t o " « a t i c a l l y t i u e d s o l e n o i d i n a vacaaa 
l i n e . The f i l t e r r e m a i n s in i t s o r i g i n a l 
p o s i t i o n w h i l e , i m m e d i a t e l y f o l l o w i n g 
sa ran l ing , a lpha p a r t i c l e s a r e counted by a 
s y s t e a c o m n r i s l n q a z i n c s u l f i d e s c i n t i l l a t o r 
and a p h o t o m u l t l p l l e r . The d e t e c t o r i s 
s e p a r a t e d from t h e f i l t e r pape r which I s 
c o n t a i n e d i n a p l a s t i c f i l t e r h o l d e r by an 
a i r t i g h t mylar c o v e r . S e v e r a l s ample s can 
be accumula ted on a s i n g l e f i l t e r p a p e r . The 
a o n i t o r i s c a p a b l e of measur ing t h e 
c o n c e n t r a t i o n w i t h i n 2 min a f t e r I n i t i a t i o n 
of sampl ing wi th an e r r o r n o t e x c e e d i n g p l u s 
or minus 20%. (Ju th) 

<55> 
D i l l e y , J . ? , , B a t t e l l e H e a o r l a l I n s t i t u t e , 
P a c i f i c n o r t h w e s t L a b o r a t o r i e s , B io logy 
D e p a r t a e n t , l i c h l a n d , w&. 1967, J u l y 

Tau r ine E x c r e t i o n i n Beagle Dogs a f t e r 
I n h a l a t i o n of P lu tonium O x i d e . B l f l - 4 8 0 ; P a r t 
of Thompson, R.C. and Swezea, E.G. ( E d s . ) , 
Annaal Repor t f o r 1966, ( p . 7 3 - 7 4 ) , 207 p . 

S r e - e x p o s u r e l y a p h o c y t e l e v e l s were 
d e t e r o i n e d In beag l e dogs acGlimated t o 
a e t a b o l l s i c a g e s . The an ima l s were t h e n 
exposed t o Pa 239 Pa02 a e r o s o l s w i th 6-33 uCi 
being d e p o s i t e d i n t h e i r l u n g s , lymphocyte 
c o u n t s and 24-hr u r i n e samples were t a k e n 
p e r i o d i c a l l y o v e r t h e f o l l o w i n g 3-month 
p e r i o d . The r e s u l t s show t h a t t h e dogs 
e x c r e t e d i n c r e a s e d l e v e l s of u r i n a r y t a u r i n e 
w i t h i n th® 3 -«oa th p e r i o d f o l l o w i n g t h e 
i n h a l a t i o n . I t I s s u g g e s t e d t h a t t h e 
i n c r e a s e d u r i n a r y t a u r i n e l e v e l s a r e 
a s s o c i a t e d w i t h th® d e s t r u c t i o n of 
c i r c u l a t i n g l y m p h o c y t e s . (Auth)(FSH) 

<56> 
Doty, S . B . , C . i . Y a t e s , B .E . l o t z , w. 
K i s e c l e s k l , and S . ? . T a l a a g e , Rice O n i v e r s i t y , 
B i o l o g i c a l l a b o r a t o r i e s , Houston, TX; Argonne 
S a t i o n a l L a b o r a t o r y , Biology D i v i s i o n , Argonne 
I I I O.S. Atomic Energy Commission, D i v i s i o n of 
Biology and i l e d i c i n e , Washington, DC. 1965 , 
Hay-Septeaber 

E f f e c t of Shor t -Term Alpha I r r a d i a t i o n on 
P a r a t h y r o i d A c t i v i t y and O s t e o c l a s t Numbers. 
P roceed ings of t h e S o c i e t y fo r E x p e r i m e n t a l 
Biology and B e d i c i n e , 119 , 77-81 

a s t u d y of t h e d i s t r i b t t t i o n of p lu ton ium 239 
i n bone , and I t s e f f e c t s on bone c e l l s was 
p r e s e n t e d and c o r r e l a t e d with endogenous 
p a r a t h y r o i d a c t i v i t y . The Pu i n t h e form of 
t h e n i t r a t e (1 oCi) was i n j e c t e d 
i n t r a p e r i t o n e a l l y i n t o r a t s weighing 180-200 
g . There was no a e a s u r e a b l e e f f e c t on t h e 
f u n c t i o n of e x i s t i n g o s t e o b l a s t s o r 
o s t e o c l a s t s d a r i n g t h i s s h o r t te rm (5 day) 
e x p e r i m e n t . A l so , i n c o r p o r a t i o n of p lu ton ium 
i n t o o s t e o c l a s t s d id no t d i s r u p t t h e a b i l i t y 
of p a r a t h y r o i d hormone t o ma in t a in normal 
c a l c l a s l e v e l s . However, I t c o u l d be 
demons t r a t ed t h a t p lu ton ium, f o r t h e f i r s t 48 
hours a f t e r a d m i n i s t r a t i o n , a f f e c t e d c e r t a i n 
of t h e u n d i f f e r e n t i a t e d bone c e l l s , which in 
t a r n p r e v e n t e d t h e i n c r e a s e d o s t e o c l a s t 
p r o d u c t i o n no rma l ly seen f o l l o w i n g endogenous 
p a r a t h y r o i d s t l m a l a t i o n . (Auth) 

Tab le 3 shows e f f e c t of Pa 239 on Thya id ine-H 3 
and P r o l i s e - H 3 u p t a k e . 

<5T> 
Dougher ty , J . H . , O n i v e r s i t y of ' ! t a h . C o l l e g e of 
Medic ine , R a d i o b i o l o g y D i v i s i o n , Depar tment of 
Anatomy, S a l t l a k e C i t y , OT. 1972, Harch 31 

T o x i c i t y t o Blood C e l l s of Amerlclua 241 
Compared t o Other T ransa ran i am N u c l i d e s , 
CCO-119-246; P a r t of Dougher ty , T . F . , Resea rch 
In R a d i o b i o l o g y , Annual Repor t of Work i n 
P r o g r e s s In t h e I n t e r n a l I r r a d i a t i o n Program, 
(p. 272-281) , 380 p . 

A compar i son of t h e e f f e c t s of t h e bone 
s u r f a c e s e e k e r s Pa 239 , Aa 241 and Th 228 and 
t h e bone volume seeke r Ra 225 on l e u k o c y t e s 
of dogs has been made fo r the f i r s t y e a r 
f o l l o w i n g I n j e c t i o n u s i n g the t e c h n l c of 
p r o b l t a n a l y s i s . Hemato log ica l r e s p o n s e s f o r 
t o t a l w h i t e b lood c e l l s , po lymorphonuc lear 
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<5B> 
Dougherty, J .H . , Oniversity of Otah, College of 
Medicine, Radiobiology Division, Department of 
Anatomy, s a l t lake City, OT. 1971, Sarch 31 

Early Hematologic Effects of Califorulam in the 
Beaqle. CO-119-244; Part of Dougherty, T .F . , 
Research In Radiobiology, Annual Report of Hork 
in Progress in the In te rna l I r r ad i a t ion i^j^ogram, 
(p. 11^-12'^) , 424 p. 

The hematologic changes following intravenous 
In lec t lon of Cf 249 or Cf 252 into 11 young 
adult beagles are reported for the f i r s t 8 
weeks wost- ln ject lon. Three dogs which 
received 2.3 uCl/ka of Cf 24<5 developed a 
severe deoression of granular leukocytes and 
o l a t e l e t s which was maximal 2 to 3 weeks 
following injection with approximately l i t t l e 
recovery by 8 weeks. The lymphocytes were 
decreased below normal by 2 weeks and 
continued to f a l l t he rea f t e r t o one- thi rd of 
pre- in ject ion values . Changes In granular 
ieukocyte valaes of 4 dogs Injected with 
approximatelyO.28 uCl/kg of Cf 249 were 
compared to those of 4 dogs injected with 
0.28 uCi/kg of Cf 2S2. There was a g rea te r 
and more prolonged depression In the Cf 252 
Injected dogs probably due t o the added bone 
dose r a t e from f iss ion fragments on bone 
sarfaces which would cause a greater 
i r r a d i a t i o n of bone marrow. There have been 
no changes thus far in red c e l l s , p l a t e l e t s 
or lymphocytes In dogs receiving 0.28 uCl/kg 
of e i the r Cf 249 or Cf 252. (AOTH) 

<59> 
Dougherty, T .F . , University of Otah, College of 
Hedicine, Radiobiology Divis ion, Department of 
Anatomy, Sal t lake City, OT. 1972, Harch 31 

Research in Badiobiology, Annual Report of Work 
in Progress In the In te rna l I r r ad i a t i on Program. 
COO-119-246; 380 c . 

Progress Is reported on the Onlver 
Utah beagle dog s tud ies comparing 
r e l a t i v e t o x i c i t i e s of Ra 226, Pu 
228, Th 228, Sr 90, and Am 241. C 
an i aa l s , in jec t ion l e v e l s , and cau 
are l i s t e d . Studies on St. Bernar 
mice are Included. The repor t con 
on three pr inc ip le radionucl ides : 
a ier iclum, and californium. Parai 
studied were ef fec ts of physical a 
s t a t e ; ef fects of type of compound 
administered; t i s s u e and c e l l u l a r 
concentrat ion, r e t e n t i o n , and d ls t 
t i s sue dose ra te as a function of 
t o x i c i t y ; taaor incidence; genet ic 
of low doses of r ad i a t i on ; and pla 
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l e v e l s . The t i s sues studied were bones, 
t ee th , blood, l i ve r and several soft t i s s u e s . 
Incladed are notes on barium 133 and rabldiua 
83 h a l f - l i f e determinations. Twenty a r t i c l e s 
»er<» selected and abstracted separate ly for 
the l a t a base. (ST) 

<fiO> 
Dougherty, T .P . , Oniversity of Otah, College of 
!!edlcine, Radiobiology Division, Department of 
Anatomy, Salt lake City, OT. 1972, ("arch 31 

Inject ion Tables. COO-119-246; Par t of 
Dougherty, T.F. , Research in Radiobiology, 
Annaal Report of Work in Progress In the 
Tntornal I r rad ia t ion program, (p. 9-105), 380 o 

Toxicity—those an 
saintained u n t i l s 
necessity—and t e s 
that may he sacr l f 
s tadies—are l i s t e 
naabering systea f 
the s i x radlonucl l 
The t ab les include 
rads t o the ske le t 
*-he fac tors tha t h 
effect on the c l l n 
(ST) 

Imals that w i l l 
ac r i f l ce become; 
t animals—tho 
iced as needed 
d in tabular fo 
or the In jec t lo 
des studied I s 
the calculated 

on a t death and 
ad the most pro 
lea l s t a t u s of 

be 
s a c l i n i c a l 

animals 
for spec ia l 

The 
n leve ls of 
explained, 
dose in 
comments on 
mlnent 
the animal. 

<61> 
Dougherty, T.F., University of Otah, College of 
Medicine, Padlobloloqy Division, Department of 
Anatomy, Salt lake City, OT. 1966, March 31 

Research in Radiobiology, Annaal Report of fork 
in Progress in the Internal Irradiation Program. 
Coo-119-234; 326 p. 

Progress Is reported on studies at the 
Oniversity of otah using beagle dogs to study 
the toxicity of Ra 226, Pu 239, Ra 229, Th 
228, and Sr 90. The current Injection 
program is limited to Ra 226 and Pu 239 at 
lower dose levels. There are five retained 
dose levels for each radionuclide except Sr 
90, in which case they are greater by a 
factor of 10. Dose level 1 is the basis of 
the scheme and is 10 times the maximum 
permissible dose of Ha 226 In man. Included 
are injection tables which present the 
lesions or factors that had the most 
prominent effect on the clinical status of 
the animal. Three papers on Pu 239 were 
abstracted separately for the data base; 
translocation in beagle livers, effect on rat 
bones, and effect on serum transaminase 
levels and other serum constituents in the 
dog. (ST) 

<62> 
Dougherty, T.F. (Ed.), w.S.S. Jee (Ed.), C f . 
Hays (Ed. j, and B.J. Stover (Ed,), Oniversity of 
Otah, College of Hedicine, Salt lake City, OT. 
1962 

Soae Aspects of Internal Irradiation. 
Proceelinqs of a Syaposiaa held at The 
Homestead, Heber, Otah, Hay 8-11, 1961, 529 p. 

thirty-tao papers concerning the pathological 
changes induced by internal irradiation were 
presented. The problems of metabolism and 
dosimetry and a variety of pathological 
endpolnts ware considered. A dose-response 
relationship was observed for many 
hematological and biochemical alterations, 
bone pathology, alterations in the central 
nervous systea and eyes, and to the general 
overall change in rate of the aging process. 
Two of the papers presented material aimed at 
the fundamental aechanlsas by which 
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<6?> CON"̂ . 
i r r a d i a t i o n might i n d u c e ma l ignancy ; 
e n d o c r i n e med ia t ed c a r c i n o g e n e s i s and v i r a l 
c a r c l n o g e n f ^ s i s . Some i n d i r e c t mechanisms by 
which p a t h o l o g i c a l c h a n g e s of a wide v a r i e t y 
may be Induced were d i s c u s s e d . Beag le d o g s , 
r a t s , monkeys, mina^ure s w i n e , r a b b i t s , and 
man were u s e d t o s<-ady t h e e f f e c t of r a d i u m , 
p l u t o n i u m , s t r o n t i a a , t h o r i u m a n l t h o r o t r a s t 
on b o r e s , c a r c i n o g e n e s i s , t h e n e r v o u s s y s t e m , 
h e m a t o l o g y , a g i n a , s t e r o i d b i o s y n t h e s i s , 
b l o o d fo rming t i s s u e s , l a n g , and f e t u s e s . 
F i f t e e n p a p e r s were s e l e c t e d f o r s e p a r a t e 
a b s t r a c t s In t h e d a t a b a s e , (ST) 

<63> 
E l k i n a , H . I . , I n s t i t u t e of B i o p h y s i c s , Moscow, 
OSSR. 1967 

Calcium and Phosphorus He tabo l l sm i n R a b b i t Bone 
Onder t h e E f f e c t of P lu ton ium 2 3 9 . AEC- t r -68B6; 
P a r t of P a d i o b i o l o g y , ( p . 5 3 - 7 2 ) , 256 p . ; 
R a d l o b l o l o g l v a , 7 ( 1 ) , 42-47 

In a s t u d y of normal r a b b i t s , i t was 
e s t a b l i s h e d t h a t t h e Ca and P i n t h e 
d l a p h y s i s of t u b u l a r b o n e s was 10-34S h i g h e r 
t h a n in t h e porous p a r t of t h e b o n e s , w h i l e 
t h e r a t e of I n c l u s i o n of Ca and P , a s 
i n d i c a t e d by e x p e r i m e n t s wi th Ca 45 and P 
32 , was 2 . 3 - 2 . 8 t i m e s lower In t h e d l a p h y s i s 
t h a n In t h e p o r o a s p a r t . Between t h e a g e s of 
90 and ^35 d a y s , t h e r a t e of u p t a k e of Ca and 
P i n t o t h e bones d e c r e a s e d by a f a c t o r of 
2 - 6 , w h i l e t h e c o n t e n t of t h e s e e l e m e n t s i n 
t h e bones d id no t change s i g n i f i c a n t l y . On 
a d a i n i s t r a t i o n , (by a s i n g l e i n t r a v e n o u s 
i n j e c t i o n ) of Pa 239 (as Pa n i t r a t e , a t pH 2) 
i n a dose of 2 or 7 u C i / k g t o r a b b i t s , t h e Ca 
and P c o n t e n t i n bone was n o t a l t e r e d 
s i g n i f i c a n t l y f r o s t h e n o r m a l . With 7 a C i / k g 
d o s e , t h e r a t e of u p t a k e of Ca 45 and P 32 i n 
bone d e c r e a s e d : 30 days a f t e r a d m i n i s t r a t i o n 
of Pu 2 39 t o t h e r a b b i t s , t h e Ca 4 5 a c t i v i t y 
was 66* in t h e d l a p h y s i s and v e r t e b r a e and 
52% In t h e e p i p h y s i s v s . c o n t r o l s , w h i l e t h e 
a c t i v i t y of P 32 was 59< i n t h e d l a p h y s i s and 
67 .5S i n t h e porous p a r t of t u b u l a r bones and 
of v e r t e b r a e v s . c o n t r o l s . Between t h e 3 0 t h 
and 180th day a f t e r Pu a d m i n i s t r a t i o n , t h e 
r a t e s o f u p t a k e of Ca and P showed a t e n d e n c y 
t o r e t u r n t o n o r m a l . On a d a i n i s t r a t i o n of Pu 
239 a t a d o s e of 2 u c l / k g , changes In t h e 
u p t a k e r a t e of Ca 4 5 and P 32 took p l a c e a t a 
l a t e r t i m e than a f t e r a d m i n i s t r a t i o n of t h e 
l a r g e r d o s e . The r a t e of u p t a k e of Ca 85 and 
P 32 i n o s t e o s a r c o m a s t h a t d e v e l o p e d a f t e r 
a d a i n i s t r a t i o n of Pu 239 a t a dose of 2 
uCi /kg was h i g h e r by a f a c t o r of 9-15 and 
2 - 1 6 , r e s p e c t i v e l y , a s compared w i t h t h e 
non-tufflorous bone t i s s u e of t h e r a b b i t s w i t h 
t u m o r s . (Auth) (FMM) 

<64> 
E l k i n a , H . T . , Hot g i v e n . 1962 

Blood Serum P r o t e i n s of B a b b i t s and Dogs 
Af fec t ed by P l u t o n i u m . A E C - t r - 5 4 3 3 | P a r t o£ 
S a d i o b i o l o g y , (p . 48-5 3 ) ; B a d l o b i o l o g i y a , 1 1 ( 6 ) , 
834-837 

F x p e r l n e n t s were c o n d a c t e d on male and female 
r a b b i t s , we igh ing 2 . 5 - 3 . 0 k g , and a d a l t d o g s . 
P la ton ium 239 was i n j e c t e d i n t r a v e n o u s l y , i n 
a s o l u t i o n of t h e n i t r a t e (pH 2) i n d o s e s of 
7 a c i / k g ( r a b b i t s ) and 2 u C l / k g ( d o g s ) . At 
f i x e d t i m e s a f t e r t h e I n j e c t i o n of t h e Pu 239 
t h e p r o t e i n f r a c t i o n s of t h e b lood serum mete 
i n v e s t i g a t e d by p a p e r e l e c t r o p h o r e s i s . I t 
was shown t h a t t h e i n j e c t i o n of p l u t o n l u n 
i n t o t h e a n i m a l s l e d t o a r e d u c t i o n of t o t a l 
p r o t e i n i n t h e b lood s e r n a . The r e d n c t i o n i s 
due mainly t c a d e c r e a s e in t h e a lbumin 

c o n t e n t . A c a l c u l a t i o n of t h e I o n i z a t i o n 
doses r e c e i v e d by t h e l i v e r of t h e r a b b i t s 
and dogs showed t h a t t h e r e d u c t i o n In t o t a l 
p r o t e i n and a lbumins d id not occu r u n t i l t h e 
cumula t i ve dose was very h i g h . For i n s t a n c e . 
In r a b b i t s t h e s e changes occu r r ed a t d o s e s 
above 3748 r a d , and in dogs a t d o s e s above 
796 r a d . These d a t a i n d i c a t e t h a t t h e l i v e r 
of i o o s i s a o r e s e n s i t i v e than t h a t of 
r a b b i t s t o t h e a c t i o n of p lu ton ium a l p h a 
r a y s . (FHH) 

<65> 
F a l r c h l i a , R .G. , H.L. i t k i n s , S.M. Drew, and 
J . S . Robe r t son , Brookhaven N a t i o n a l l a b o r a t o r y , 
Hedica l Research C e n t e r , Upton, l o n g I s l a n d , Hf. 
1973 

B i o l o g i c a l E f f e c t s of C a l l f o r n l u B 252 B e a t r o n s . 
COHF-731030; P a r t of P r o c e e d i n g s of t h e 2nd 
Symposium on Fundamental and P r a c t i c a l Aspec t s 
of t h e A p p l i c a t i o n of F a s t n e u t r o n s i n C l i n i c a l 
Rad io the rapy he ld a t The Hague, N e t h e r l a n d s , 
October 3 , 1973, (14 p.) 

The b i o l o g i c a l e f f e c t s of Cf 252 n e u t r o n s 
have been s t u d i e d with c u l t u r e d c e l l s , and 
with i n t a c t t i s s u e s . Measurements a v a i l a b l e 
t o d a t e , of t h e r e l a t i v e b i o l o g i c a l e f f e c t 
(RBS) and o£ t h e oxygen enhancement r a t i o 
(OER), a r e summarized and d i s c u s s e d . An 
i n c r e a s e i n RBE w i t h d e c r e a s i n g dose r a t e s 
was d e m o n s t r a t e d . However, a compar i son of 
r e s u l t s was c o m p l i c a t e d by t h e f a c t t h a t HBEs 
can be q u i t e s e n s i t i v e t o t h e gamma s t a n d a r d 
dose r a t e u s e d . B i o l o g i c a l e v i d e n c e i s 
p r e s e n t e d fo r an enhanced e f f e c t on tumors 
because of a r e d u c e d n e c e s s i t y f o r t h e 
p r e sence of oxygen d u r i n g t h e p e r i o d of 
i r r a d i a t i o n . B i o l o g i c a l c o n s i d e r a t i o n s 
s u g g e s t c a u t i o n i n t h e u s e of Cf 252 i n a 
h o s p i t a l e n v i r o n m e n t . The l a c k of r e c o v e r y 
from c e l l u l a r damage dae t o n e u t r o n s r e s u l t s 
i n h igh v a l u e s f o r BBS, p a r t i c u l a r l y fo r low 
doses and low dose r a t e s , (Auth)(EAF) 

T a b l e s 1 and 2 p r e s e n t EBE and OER d a t a I n 
b i o l o g i c a l s y s t e m s . 

<66> 
r r a z i e r , B . E . , and T.K, Andrews, B a t t e l l e 
Memorial I n s t l t a t e , P a c i f i c Northwest 
l a b o r a t o r i e s , Biology Depar tment , R i c h l a n d , WA, 
1973, A p r i l 

D e t e c t i o n of C y t o t o x i c lymphocy tes i n B e a g l e s 
wi th Plutonium 238- Indacea Bone Tumors. 
BNHl-1750 ( P a r t 1 ) ; P a r t of Thompson, R .C . 
( E d . ) , Annual Repor t f o r 1972, (p . 3 7 - 3 8 ) , 103 p . 

The e x p e r i m e n t was d e s i g n e d t o i n v e s t i g a t e 
t h e t r a n s B i s s l b i l i t y of Pa 2 3 8 - l n a a c e a c a n i n e 
bone t u m o r s . Booe t u a o r c e l l s from a b e a g l e 
t h a t had been exposed t o Pu 238 by i n h a l a t i o n 
were i n j e c t e d i n t r a p e r i t o n e a l l y I n t o n e o n a t a l 
p u p p i e s . These a n i m a l s a t 9 a o a t h s o f age 
showed no e v i d e n c e of t u m o r s , b u t t h e y were 
p roduc ing lymphocytes t h a t were c y t o t o x i c t© 
c u l t u r e d Pu 2 3 8 - i a a u c e 4 can ine bone t u a o r 
c e l l s . P r e l i m i n a r y e x p e r i m e n t s s u g g e s t t h a t 
c e l l l i n e s p r e p a r e d f r o n c a n i n e bone t u a o r s 
have a t l e a s t one a n t i g e n which i s comion t o 
bone t a a o r s found in o t h e r dogs t h a t I n h a l e 
Pu 238 . Dogs wi th t h e s e bone t u m o r s a l s o 
p o s s e s s lymphocy tes t h a t a r e c y t o t o x i c t o 
c u l t u r e d bone tumor c e l l s f roa h e t e r o l o g o u s 
a n i m a l s . C u l t u r e d c e l l s from a s p o n t a n e o u s 
•ammary t u a o r and Pu 239- lndaGea c a n i n e lung 
t u a o r c e l l s were no t k i l l e d by t h e s e 
l y m p h o c y t e s , i a p l y i n g a degree of s p e c i f i c i t y 
based on t u a o r t y p e . I n a d d i t i o n , a s ^ c l f i c 
se rUB-block ing f a c t o r , c a p a b l e of p r e v e n t i n g 
t h e c y t o t o i i c e f f e c t of l y a p h o c y t e s d i r e c t e d 
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<66> COHT. 
a g a i n s t c a n i n e bone t a a o r c e l l s , h a s been 
found i n on€ dog dy ing from such a bone 
t u a o r . ( l a t h ) (BSfJ 

Garner^ F . J . ^ Uni t ed Kingdom Atomic Sisergy 
S i i t h o r i t y , A n t h o r i t y H e a l t h and Sa fe ty Branch , 
P a d i o l o g i c a l ? r o t e c t i o n D i i r l s i o n , H a r w e l l , 
D i d c o t , B a r k s h i r s , Sni j land, 1965 

s a t a r a l n r a n i n a and Graz ing i a i n a l s . 
P h y s i c s , 1 1 , 323 

With t h e adven t of new i n f o r a a t i o n 
b e h a v i o r of B i a l a r g e a n i m a l s and 
r e c o i m e n d a t i o B s from t h e I n t e r K a t l 
C o a n i s s i o n of B a d l o l o g i c a l P r o t e c t 
as i thor r e c o g n i s e s t h e n e c e s s i t y of 
of t h e s i t u a t i o n . F i n d i n g s show t 
c o n s i d e r a b l y more of t h e d a i l y i n t 
1.H X 10(S-3 )^ ) of 0 by a d a i r y co 
a p p e a r i n each l i t e r of «l l ! t than 
o r i i j i n a H v supposed bu t t h a t t h e a 
e x c r e t e d i n t h e u r i n e and a l l k t o f 
c o n s i s t e n t with t h e a s s u n p t i o n t h a 
i n g e s t e d CJ i s a b s o r b e d fro® t h e gn 
raaxifflUB p e r a i s s i b l e c o n c e n t r a t i o n 
D in d r i n k i n g wa te r c u r r e n t l y r e c o 
l e a p , i n r e l a t i o n t o i m d l T i d u a l s 1 
p o p u l a t i o n , i s 6 x 10(E-7) u c / s l , 
t o a d a i l y i n t a k e , by an a d u l t , of 
10 (E-3) uc or * X 1 0 ( E - 3 | g . The p 
d a i l y i n t a k e by a c h i l d can t h u s b 
t o b e B X 10(i3-il)q. The p e r i i s s i b 
c o n c e n t r a t i o n of n a t u r a l 0 i n s e a t 
X 1 0 ( E - 5 ) g / q ( a s s u a i n g a c h i l d t o 
a i l k d a i l y ) . The p e r a i s s i b l e cone 
i n mut ton and b e e f ^ould be a t t a i n 
d a i l y i n t a k e of t h e sheep or co^ w 
7 g r e s p e c t i ¥ 6 l y . S i m i l a r l y , t o g 
p e r a i s s i b l e c o n c e n t r a t i o n i n s i l k , 
i n t a k e of a cow would have t o be a 
These amounts a r e g r e a t e r t h a n t h e 
i n t a k e s which were e s t i m a t e d t o pr 
s l i i | h t m a l a i s e i n s h e e p and a t r a n 
d e p r e s s i o n of mi lk y i e l d i n (0.05 
r e s p e c t i v e l y ) . (Auth) (MF) 
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<68> 
G i l U s , H . P . , J.n. Decker , J .M. C r e e r , S .D. 
C a r a i c h a e l , !J ,B. Gordon, P . T . C r o s s , l . G . S a i t h , 
and J . L . Beanier, B a t t e l l e Memorial I n s t i t u t e , 
P a c i f i c »Ior th«es t L a b o r a t o r i e s , R a d i o l o g i c a l 
S c i e n c e s P e p a r t a e n t , B i c h l a n d , t i ; B a t t e l l e 
H e n o r i a l I n s t i t u t e , P a c i f i c n o r t h w e s t 
L a b o r a t o r i e s , P h y s i c s and I n s t r u m e n t a t i o n 
Depar t i aen t , s l c h i a n d , n . 1973 , Februa ry 

B i o l o g i c a l E f f e c t s of I n t r a c o r p o r e a l 
R a d i o i s o t o p e Heat S o u r c e s . BHWL-ieSO ( P a r t it) ; 
P a r t of H i e l s e n , J . H . , i n n u a l Bepor t for 1973 , 
(p . 85-88) , 117 o. 

I SO-wat t i n t r a t h o r a c i c Pu 238 Pu02 h e a t 
s o u r c e in a m i n i a t u r e s ^ i n e produced no 
c l i n i c a l s i g n s of untofe'ard e f f e c t over a 
p e r i o d of a lmost 10 a o n t h s , i n s p i t e of 
a o r t i c o c c l u s i o n and bnrnup some t i n e p r i o r 
t o s a c r i f i c e , l e t r o p e r i t o n e a l a b d o n i n a l 
i s p l a n t e x p e r i m e n t s i n d i c a t e s u r f a c e h e a t 
f l u x t o l e r a n c e l i m i t s of l e s s than 0 .01 
5fatts/ci!i2 i n a e d i a t e l y p o s t o p e r a t i v e l y , 
i n c r e a s i n g t o n e a r l y 0 .0« w a t t s / o a 2 w i t h i n 
one s o n t h , e x p l o i t i n g s u r f a c e t i s s u e i ng rowth 
t e c h n i q u e s . & a i n i a t u r e s ^ i n e c o n t i n u e s on 
escper inen t ¥ i t h a 2 9 - ¥ a t t Pa 238 Pu02 h e a t 
s o u r c e i a o l a n t e d r e t r o p e r i t o n e a l l y in a 
d i s c o i d aluminum c o n t a i n e r w i t h a v e l o u r 
f a b r i c c o a t . (&uth) 

<69> 
G i l l i s , M.P . , J . I . Decke r , H.K. f i n e g a r d n e r ^ 
R.T. X a r a g i a n e s , and F .T . C r o s s , B a t t e l l e 
H e a o r i a l I n s t i t u t e , P a c i f i c n o r t h w e s t 
l a b o r a t o r i e s . Bio logy Depar tment , Bich land^ BS. 
1973 , A p r i l 

B i o l o g i c a l E f f e c t s of I n t r a c o r p o r e a l 
B a a i o i s o t o p e Heat S o u r c e s . BMWl-1750 ( P a r t 1 ) j 
P a r t of Thompson, R.C. ( E d . ) , Annual Bepor t f o r 
1972, ( p . 67-69) , 103 p . 

4s p a r t of a s t u d y on t h e l o n g - t e r m e f f e c t s 
of r a d i a t i o n from an a b d o m i n a l l y l o c a t e d 
r a d i o i s o t o p e ( p l u t o n i u n 239) h e a t s o u r c e , a 5 
i n d i a a e t e r s i l a s t i c s p h e r e we igh ing 2 l b Has 
c o h e r e d wi th nylon y e l o u r f a b r i c and 
i m p l a n t e d r e t r o p e r i t o n e a l l y in t h e abdoaen of 
a m i n i a t u r e s w i n e . H e a l i n g was r a p i d a a s 
w i t h o u t i n c i d e n t e x c e p t f o r a s i n g l e s m a l l 
p e r i t o n e a l a d h e s i o n . The i n p l a n t d id n o t 
• a iq ra t e or produce d e l e t e r i o u s e f f e c t s , A 
h e a t e x c h a n g e r d e v i c e h a s been p e r f e c t e d 
which c o o l s t h e s o u r c e by r a p i d t r a n s f e r of 
h e a t t o t h e t h o r a c i c a o r t a . Two s u r g i c a l 
c o n t r o l a n i a a l s « e r e i a p l a n t e d w i th t h o r a c i c 
h e a t e x c h a n g e r s in t h e i r d e s c e n d i n g a o r t a and 
a r e be ing o b s e r T s d . In t h e e v e n t t h a t 
i n t r a v a s c u l a r h e a t e x c h a n g e r s a r e n e c e s s a r y , 
a p o r o u s , s u r f a c e - p a s s i v a t e d t i t a n i u n a l l o y 
tube i i p i a n t e d i n the t h o r a c i c a o r t a of a 
a i n i a t u r e swine was t e s t e d . T h e r e was no 
e»idei ic6 of t h r o a b i a a o n t h l a t e r . (ST) 

<70> 
G i l l i s , M.F. , R. Decker , B.D. Bingham, H.T. 
F a r a g i a n e s , H.R. Gordon, W.K. Winega rdne r , and 
P . T . C r o s s , B a t t e l l e B e a o r i a l I n s t i t u t e , P a c i f i c 
S o r t h w e s t l a b o r a t o r i e s . B io logy D e o a r t a e n t , 
S i c h l a n d , Wi. 1972, September 

B i o l o g i c E f f e c t s of I n t r a c o r p o r e a l R a d i o i s o t o p e 
Heat S o u r c e s . BHHl-1650 ( P a r t 1 ) ; P a r t of 
Thoapson, B.C. ( E d . ) , i n n u a l Beport fo r 1 9 7 1 , 
(p . 2 9 6 - 3 0 1 ) , 313 p . 

T h o r a c i c i n t r a a o r t i c i m p l a n t a t i o n of h e a t 
e x c h a n g e r s c o n t a i n i n g 50 u a t t , a e d i c a l 
gradePu 238 Pu02 h e a t s o u r c e s f o r i o n g - t e r o 
s t u d i e s of t h e e f f e c t s of added endogenous 
hea t and r a d i a t i o n in n l n i a t u r e swine 
p r e s e n t s a number of b i o e n g i n e e r i n g p r o b l e n s . 
Through t h e i m p l a n t a t i o n and 3 Bonth 
e v a l u a t i o n of t h r e e shan d e v i c e s and by 
subsequen t d r e s s r e h e a r s a l i a p l a n t a t i o a of 
two c o n t r o l e x c h a n g e r s most of t h e s e p rob lems 
have been s o l v e d . Development of t e c k h n i g u e s 
fo r I n t r a a b d o m i n a l i i p l a n t a t i o n of h e a t 
s o u r c e s i s in p r o g r e s s . (&uth) 

<71> 
Gonez, t . S . , Co lo rado S t a t e U n i v e r s i t y , 
Betsartnient of B a d i a t i o n and R a d i a t i o n B i o l o g y , 
P o r t C o l l i n s , CO. 1973, Say 

Lymph T r a n s p o r t of P lu ton ium 239 Pu02 i n Dogs. 
C0O-1787-17| P h . n . T h e s i s , Co lo rado S t a t e 
O n i v e r s i t y ; 76 p . 

The t r a n s l o c a t i o n of h i g h - f i r e d p lu ton ium 239 
Pu02 v i a t h e l y m p h a t i c system from a 
s i m u l a t e d p u n c t u r e wound i n a d o g ' s paw was 
s t u d i e d wi th two o b j e c t i v e s in mind. The 
f i r s t was t o s t u d y t h e e f f e c t of 
lyaphadenectomy oa Pu02 t r a n s l o c a t i o n , and 
t h e second was t o d e t e r s s i a e t h e mode by which 
Pu02 i s r a p i d l y t r a n s l o c a t e d from wound s i t e 
t o lymph node . Lymph node e j c c i s i o n s were 
c a r r i e d out on t h e day of t h e Pu i m p l a n t , a s 
we l l a s IS days a f t e r i i p l a a t . Compar isons 
were made between dogs w i th and w i t h o u t 
e x c i s i o n of t h e l e f t s u p e r f i c i a l c e r v i c a l 
lymph node . Higher l e v e l s of Pu were found 
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<71> C01T. 
in the l i v e r , spleen and hepatic lymph nodes 
of lymphadenectoralzed dogs than ia the in t ac t 
dogs. Implications of the data to 
therapeut ic lymph node removal from workers 
contaminated with Pu are discussed. 
Chelation therapv and/or wound s i t e excis ion 
may increase the therapeut ic value of 
excision of Pu-contaiiinated lymph nodes. 
Data suggest that Pn02 i s p r i a a r i l y 
t ransported by the c e l l u l a r fract ion of the 
lymph. The Pu02 transported ia the c e l l u l a r 
fract ion was mainly associated with the 
beta-globul in prote in f rac t ion , which 
includes t r a n s f e r r i n , the major Pu- t raaspor t 
protein in plasma. The data also suggest 
that the rapid ?u02 t ranspor t was associated 
with the protein-bound Pu; the slower 
t ranspor t of la rae Pu02 pa r t i c l e s was via the 
c e l l u l a r fract ior . of the lymph. (Auth) (BiF) 

<72> 
HahB, F . F . , and B.A. Huggenburq, Lovelace 
Foundation for aedical Sducatlon and Research, 
Inhalat ion 'toxicology Hesearch I n s t i t u t e , 
Albuquerque, »H. 1973, necember 

In Vitro migration of Alveolar Macrophages From 
Dogs tha t Inhaled Cerina 1*11 Fused Clay 
p a r t i c l e s or Plutonium 239 Oxide. tP-aSj Part 
of HcClellan, H.O. and Bupprecht, f .C. (Bds.) , 
Inhalat ion Toxicology Research I n s t i t u t e Annual 
Report, 1072-1973, (p. 219-222), 3112 p. 

Alveolar macrophages are an important 
constitmant of pulmonary defense mechanisms 
and any decrease in t h e i r function such as 
might foe produced by rad ia t ion lay be 
detr imental to the i n t e g r i t y of the lung. 
The effect of alpha and beta i r r a d i a t i o n from 
inhaled radioisotopes on the in v i t r o 
fpiqration of lavaged c e l l s was examined. 
Cells obtained from lavage of the loags of 
dogs exposed to e i the r Ce 1*t fused clay 
aerosols or Pu 239 Pa02 aerosols were t e s ted 
at various i n t e rva l s from 2 to 56 days 
pos t - inhala t ion exposure. Inhalat ion of Ce 
V4U fused clay did not s ign i f ican t ly affect 
the in v i t r o migration of lavaged c e l l s at 
any time tes ted from 1 to 56 days 
post-exposure. However, Inhalat ion of Pu 239 
Pu02 did s ign i f i can t ly depress migration a t 
a l l times t e s t e d , 2 , 7, 10, IB, 21 , 28 , 36, 
«2 and U9 days post-exposure. A poss ible 
mechanism r e l a t e s t o alpha radiat ioo-indaced 
ce l l death, and re l ease of Inhibi tory factor 
from dead or dying c e l l s . (AMth) 

<73> 
Haller , W.A., B.W. Perkics, aad l . S . B a n c i t e l l l , 
Ba t t e l l e Hemorial I n s t i t u t e , Pacif ic Morthwest 
Laborator ies , EEViroanental and Radiological 
Sciences Department, PaSiologlcal sciences 
sec t ion , Bichland, ?&. 1968, October 

ThP> lEstruoPntal Dcsteraination of Seventeen 
Elements in 'Jraniua Miners Tissue by Seutron 
Activation Analysis and GeraanluB ( t i th ina) 
Spectrometry. BOTL-715 (Part 2)j Par t of 
SielsoB, J.H. and Pierce , D.w. ( Id . ) , Annual 
Beport for 1967, (p. 12U-127), 230 p. 

Instrumental aetttron ac t iva t ion ana lys i s has 
been employed t o fteteraine 17 elements la 
lung t i s s u e . In addi t ion to the elements 
normally found in t i s s u e such as P , Pe, 2n, 
Sb, Ha, K, Br, Se, Co and Hg, several other 
elements were detec ted . Abnormally high 
concentrat ions of »g. In , So, Cr, i , 0 and Sb 
were observed. The uranium conteat can be 
deterffiined from the Bp 239 ac t iva t ion product 
or the (Ba-La) 1<tO f iss ion product. (Auth) 

<7!t> 
Hamilton, 
TL. 1945 

J.G., University of Chicago, Chicago, 

Technical Progress Report on the Hetabolic 
Studies of Product. CH-2786j Part of Health 
Probleas lelating to Product for Month of !!arch 
19»5, (n. 29-35) , 35 p. 

Studies of bone radioautographs and their 
coresponding stained sections revealed that 
the endosteun and cancellous bone are the 
principle sites for the deposition of 
platoniUB In the rat skeleton following 
intramascalar Injection. There were no 
sigalflcant differences la the deposition 
oattern for the three valence states studied. 
The inhalation of PM02(SOS)2 sprays resulted 
in the initial retention of almost half of 
the inhaled product by the lungs. At the end 
of 17 days almost 20* of the material inhaled 
was deposited ia the skeleton. in 
examination of the size of both Pu02 smoke 
and Pa2(503)2 spray particles with the aid of 
the electron microscope indicated that the 
particles inhaled by the aniaals sere fairly 
homogenous in size (0.10-0.30 u in diameter). 
A preliminary study of the long term 
excretion of plutonium from the lungs 
following inhalation of Su02 smoke indicated 
that the rate of elimination at the end of 
six months was of the order of IX per day of 
tha retained material. This rate reeained 
relatively constant from the second to the 
sixth month after exposure. (Auth)(ST) 

<75> 
Hodge, H.C., Oniversity of California, 
Dapattmsnt of Pharmacologv, San Francisco, CA. 
1973 

a History of Oranium Poisoning (1324-1902) . 
Part of Hodge, H.C., et al (Bds.), Handbook of 
Experimental Pharmacology, Oraniuiis Plutonium, 
the Transplatonic Eleaents, Chapter 1. 
Springer-Terlag, Hew fork» Sew York, (p. 5-68), 
995 p. 

Sarly experiaents done on the effects of 0 on 
animals are reviewed. Soma examples of 0 
adainistratioB to persons with diseases such 
as diabetes are noted. Selected data on the 
toxicity of 0 coopounds in aolaals are 
presented in tabular fora. Experiments are 
described of the use of 0 to induce 
experlaental nephritis. Certain changes ia 
the glomerular loops indicated a possible 
vulnerability of the gloaerula in regard to 
0, thus experiments to differentiate 
glomerular Injury versus tabular injurf are 
given much attention. Bxperiaental nephritis 
ia relation to urinary glucose and the means 
by which glucose excretion occurred in 0 
poisoning is reported, as are studies of 
albaiinuria, urlnati acetone, organic acids, 
phenols, sodiua, potassium, chloride and 
phosphate. The affects of 0 on the 
cardiovascular system, blood chemistry, 
liver, Buscle, nervous system, enzymes, 
proteia and lipid aetabolism are discussed. 
Several therapeutic measures are described 
for treatment of 0 poisoning and the 
protection by sodiuB bicarbonate against 
kidney injury from 0 nitrate in dogs is 
described. The tissue contents of 0 in 0 
poisoning is given for several animals and 
some of the analytic aethods are described. 
There is an extensive bibliography. (PiB) 

<76> 
Hollins, J.G., A. Durakovio, and B.C. Storr, 
Satlonal P,esearch Council of Canada, Division of 
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<76> COST. 
B i o l o g i c a l S c i e n c e s , O t t a n a , O n t a r i o , Canada . 
1973 

The H e t e n t i o a of i a e r i c i u a and C a l c i u i by t h e 
S k e l e t o n o f Growing and Batur® F e i a l e B a t s , 
c a l c i f i e d T i s s u e E e s e a r c h , 1 2 ( 3 ) , 239-2<»6| 
tiaCC-132i»1| 8 p . 

The r e t e n t i o n o f Ca 
of t h e s k e l e t o n of 
r a t s 7 d a y s a f t e r i 
B s a s u r e d . The v a r i 
p o s s e s s e d w i d e l y d i 
c o n c e n t r a t e bo th th 
of t h e younger r a t s 
g r e a t e r a b i l i t y t o 
Ca « 7 . A a e r i c i u a so 
r e s o r b i n g s u r f a c e s 
c a l c i f y i n g s u r f a c e s 
t h e long bones a r e 
i m p l i c a t i o n s of t h e 
r a d i a t i o n d o s i m e t r y 
by Iffl 2 m a r e d i s c o 

»7 and * • 2m by 1» p a r t s 
growing and n a t u r e f e n a l e 
n j e c t i o E h a s been 
o u s p a r t s of t h e s k e l e t o n 
f f e r i n g a b i l i t i e s t o 
e s e e l e a e n t s . The b o n e s 

had a s i g n i f i c a n t l y 
c o n c e n t r a t e l a 241 b u t n o t 
n c e n t t a t e d aooh a o r e oa 
t h a n on a c t i v e l y 
. a e s u l t s i n d i c a t e t h a t 
a o s t a t r i s k . The 
s e r e s u l t s f o r the 

of i n t e r n a l c o n t a m i n a t i o n 
s s e d . (Auth) (lAF) 

<77> 
H o r s t a a a , T . G . , P . 1 . P e r s i n g , and l . K . B u s t a d , 
Hanford Atomic P r o d u c t s O p e r a t i o n , Bio logy 
L a b o r a t o r y , B i c h l a n d , ffl. 1961 , J anua ry 10 

E f f e c t s of I n t r a d e r o a l I n j e c t i o n of P lu ton ium i n 
Swine. HW-69500; F a r t of Hunga te , P . P . and 
Swezea, E.G. ( E d s . ) , Hanford Bio logy S e s e a r c h 
Annual Repor t f o r 1960, (p . 6H-6S) , 195 p . 

In a s t u d y des igned t o d e f l n 
l o n g - t e r m e f f e c t s of p l u t o n l 
m i n a t n r e b lond s w i n e , 24 t o 
l a t e r a l t h o r a c i c o - a b d o a i n a l 
two a n i a a l s were I n j e c t e d In 
0 . 0 0 1 6 , 0 . 0 0 8 , O.OS, 0 , 2 , 1 
n i t r a t e . Erythema, s w e l l i n g 
n e c r o s i s were e v i d e n t a f t e r 
t o 6 0* r e t e n t i o n of Pu was o 
months a f t e r a d s i n l s t r a t i o n 
formed a t t h e s e s i t e s c o n t a i 
t h e r e t a i n e d d o s e . I n j e c t e d 
d i s c o l o r a t i o n t h a t s t i l l rem 
months . S w e l l i n g was o b s e r v e 
h i g h e s t l e v e l s i t e s 5 a o n t h s 
i n j e c t i o n . (Auth) (BB«) 

e t h e a c u t e and 
u i i a the s k i n of 
30 s i t e s i a t h e 
r e g i o n of each of 
t r a d e r m a l l y wi th 

and 5 uCi of Pu 
and f o c i of 

2« h o u r s . A «0 
b se rved 1 t o 2 

Scabs which 
Bed ove r 80% of 
a r e a s sho»ed a 
a ined a f t e r 6 
d i n some of t h e 

f o l l o w i n g 

<78> . 
H s l e h , J . J . C . , F . P , Hunga te , and 3.A. Wi l son , 
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 n o r t h w e s t 
L a b o r a t o r i e s , B io logy B e p a r t a e n t , B i c h l a n d , BA. 
1965, J a n u a r y 

U l t r a h l g h - S p e e d Gross Alpha A u t o r a d i o g r a p h y . 
BIIUI-122J P a r t of Thompson, B.C. and f o o d s , S.H. 
( E d s . ) , Hanford Bio logy E e s e a r c h Annual Repor t 
f o r 196a , (p . 110 -112) , 115 p . 

High-speed g r o s s a l p h a a u t o r a d l o g r a a s can be 
o b t a i n e d u s i n g ZnS:Ag a s aa i n t e n a i f i e r i n 
c o n j u n c t i o n w i th h i g h - s p e e d f i l m . The 
t e c h n i q u e r e q u i r e s a p p r o x i m a t e l y 1/1000 of 
t h e e x p o s u r e t i m e needed by c o n v e n t i o n a l 
methods of u s i n g Kodak 's NTB p l a t e s ( n u c l e a r 
t r a c k e m u l s i o n f o r b e t a p a r t i c l e s ) . 
E x p e r i a e n t s a re d e s c r i b e d d e m o n s t r a t i n g t h e 
u s e f u l n e s s of t h e t e c h n i q u e . A u t o r a d i o g r a p h y 
was done on r a t f e n u r s e c t i o n s w i th d e p o s i t e d 
Pa 2 3 9 . Both t h e c o n v e n t i o n a l and t h e 
h i g h - s p e e d t e c h n i q u e s were compared. The 
c r i t i c a l l e v e l of pu i n u r i n e samples was 
d e t e r m i n e d from a u t o r a d i o g r a p h s made from 
© l e c t r o l y t i c a l l y d e p o s i t e d s a m p l e s . For 
d e t e c t i n g a Pu s l i v e r in o r on t h e s k i n an 
exDosure t i m e o f HO s e c . was r e g n i r e d u s i n g 
t h e h i g h - s p e e d a u t o r a d i o g r a p h i c t e c h n i q u e . 
(Auth) (FMH) 

<79> 
Hungate , F. p . , and D.W. B a r t e r , B a t t s l l e 
i e a o r i a l I n s t i t u t e , P a c i f i c i o r t h w e s t 
L a b o r a t s r l e s , Biology B e p a r t n e n t , R i c h l a n d , Hi . 
1972, S e p t e a b e r 

E i n s t e i n i u i 253 and B e r k e l i u a 2M i n Rat T i s s u e s 
Fo l lowing l a t r a g a s t r i o and I n t r a v e n o u s 
A d B i n i s t r a t i o n . BSS1-16S0 ( P a r t 1) ; P a r t of 
Thompson, B.C. ( E d . ) , Annual Bepor t f o r 1 9 7 1 , 
(p . 8 8 - 9 2 ) , 313 p . 

T i s sue d i s t r i b u t i o n s of Es 253 (1 a c i in 2 i l 
of 0 .2 H HCl) and Bit 2<t9 (0 .5 mCi i n 2 ml of 
0 . 2 8 HCl) were a e a s u r e d f o l l o w i n g 
I n t r a v e n o u s and I n t r a g a s t r i c a d B l n l s t r a t i o n 
of t h e c h l o r i d e In young a d u l t male r a t s 
weighing a p p r o x i n a t e l y «00 g . A p p r o x i a a t e l y 
H X 10(E-3) p e r c e n t of each e l e n e n t was 
r e c o v e r e d i n body t i s s u e s 21 days f o l l o w i n g 
i a t r a g a s t r i c i n t u b a t i o n . Fo l lowing 
i n t r a v e n o u s i n j e c t i o n s , g r o s s t i s s u e 
d i s t r i b u t i o n s of two r a d i o n u c l i d e s were 
g e n e r a l l y s i m i l a r with h i g h e s t p e r s i s t a n t 
c o n c e n t r a t i o n s i a bone, fo l lowed by s p l e e n , 
k i d n e y , and l i v e r . The b i o l o g i c a l h a l f - l i f e 
of Bk 2 t9 i n bone a p p e a r s t o be l e s s t h a n 100 
d a y s , u n u s n a l l y s h o r t f o r an a c t i n i d e . 
L i t t l e l o s s of Es 253 f r o a bone was o b s e r v e d , 
s u g g e s t i n g a b e h a v i o r t y p i c a l of a o s t 
a c t i n l d e s . U r i n a r y e x c r e t i o n of Es 253 was 
i n i t i a l l y very h igh w i t h n e a r l y <«0% of t h e 
i n g e s t e d dose e x c r e t e d d u r i n g t h e f i r s t day 
p o s t l n j e o t i o n . (Auth) 

<80> 
Hungate , F . P . , B . I . G r i f f i n , J .H. J a r r e t t , and 
H.F. G i l l i s , B a t t e l l e Hemor ia l I n s t i t u t e , 
P a c i f i c n o r t h w e s t l a b o r a t o r i e s . B io logy 
Depar tment , a l c h l a s d , WA. 1973, A p r i l 

Development and s v a l u a t i o n of Blood I r r a d i a t o r s . 
BSWL-1750 ( P a r t 1)} P a r t o f Thompson, R.C. 
( B d . ) , i n n u a l Repor t fo r 1972 , ( p . 6 9 - 7 0 ) , 103 p 

A new t y p e of I r r a d i a t l o r , c o n s i s t i n g of a 
2 - l aoh s t a i n l e s s s t e e l w i r e c o a t e d i a i t s mid 
segment w i t h Pu 23 8 c o v e r e d by a t h i a l a y e r 
of P t , was Implan ted i n t h e a o r t a of a dog by 
i n s e r t i n g t h e wi re d i a g o n a l l y t h r o u g h t h e 
v e s s e l aad s u t u r i n g t h e wi re i n p l a c e a t b o t h 
e n d s . The dose was d e s i g n e d t o be i n t h e 
r ange of 50 t o 100 r a d s / d a y . Some l o s s of 
r a d i o n u c l i d e h a s o c c u r r e d as e v i d e n c e d by Pu 
218 in t h e u r i n e and f a c e s . T h i s i r r a d i a t o r 
h a s been i n p l a c e for 6 months . So change 
has been obse rved in lymphocyte l e v e l s nor i n 
t h e m o b i l i t y of p e r i p h e r a l c e l l s c h a l l e n g e d 
by a n t i g e n i n v i t r o , n o r was t h e r e any e f f e c t 
OB t i m e of a l l o g r a f t r e j e c t i o n . P r i n c i p a l 
emphas i s i s c u r r e n t l y on t h e d e v e l o p a e a t o f 
p o r t a b l e e x t r a c o r o r e a l I r r a d i a t o r s a d a p t a b l e 
t o a r t e r i o v e n o u s s h u n t s , such a s a c e 
t y p i c a l l y i n s t a l l e d i n r e n a l t r a n s p l a n t 
p a t i e n t s . (Auth) (SAF) 

<81> 
Ivaanlkov, A.T., Hot given. 19S5 

On the Significance of the Peabsorption of 
Bicatbonates in the In jur ious Effect of Oranium 
Opon the Kidneys and I t s E l ia ina t ioa From the 
Organism. AEC-tr-6603; Part of Radiobiology, 
(p. 136-1115), 238 p . ! Badiobiologlya, 5 (6 ) , 
867-872 

The Influence of d iacarb , (a sulfanilamide 
prepara t ion) , oa the excretion of uranium was 
studied in 132 white female r a t s , weighing 
160-220 g. Oranyl n i t r a t e was in jec ted 
subcutaaeously in a dose of 5 and 10 mg/kg of 
body weight in the form of a 0.2 5% aqueous 
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<81> COST. 
so lu t ion . FoBurit, which was injected 
i n t r a g a s t r i c a l l y in the form of a finely 
pulverized powder in a 0.5% starch so lu t ion , 
20 0 mg/kg of body weight (optitnum dose for 
urinary e f f e c t ) , was used as the 
carboanhydrase i n h i b i t o r . P a r a l l e l 
experiments were conducted with t he 
i n t r ape r i t onea l In jec t ion of sodiua 
bicarbonate la the form of a 5^ solut ion in a 
dose of 200 mg/kg of body weight, af ter 
administering uranyl n i t r a t e a t i n t e rva l s of 
3.5-11 hours . The r e s u l t s show t h a t the 
adt j inls trat lon of diacarb gives r i s e to an 
inhibi t ion of the reabsorpt lon of 
bicarbonates, which promotes accelera t ion of 
the excretion of uranium with the uriae and 
reduces the kidney in ju ry . The adminis t rat ion 
of diacarb la conjunction with sodiun 
biocarbonate Is isore e f fec t ive in 
accelerat ing the excretion of 0 than e i t he r 
of them used ind iv idua l ly . Although a »0« 
death r a t e was observed when sodiua 
bicarbonate was administered one hour a f te r 0 
poisoning, and the c l i n i c a l course of severe 
0 poisoning developed when diacarb was 
administered, when they were combined a l l the 
r a t s experienced onlv a s l i g h t sickness 
without s igns of pronounced depression and 
tremors. The jo in t ada in i s t r a t i on of diacarb 
aad sodium bicarbonate i s a l so useful in t h a t 
the deposition of 0 in the skeleton i s 
subs tan t i a l ly reduced. (FMH) 

Hedicine, Physics Department, London, England. 
1972 

Dose to Osteogenic Cells from Platonlun 2 39 
Deposited la Bat Bone. Radiation Hesearch, 
51(3), 65U-673 

Six to eight-week-old Marshall-August r a t s 
were given a s ing le IV inject ion of *.5 
uCi/kg soluble PH(B03)H, a dose-level 
expected to give an approximately 80"? yield 
of osteosarcomas. Localised dose- ra tes were 
measured a t fixed reference distances between 
5 and 20 urn from bone surfaces by counting 
alpha-flux enter ing small cy l indr ica l t a rge t s 
located In a thin nuclear emulsion in contact 
with a bone sec t ion . Dose-rates 1 day a f te r 
the in jec t ion ranged from 22-57, 12-37 and 
7-26 rads/day at distances of 5, 12.5 and 20 
urn, r e spec t ive ly , from a number of d i f fe ren t 
endosteal surfaces selected for measurement. 
These local dose-ra tes changed with time by 
fac tors of the order of 2, in e i ther 
d i rec t ion , depending on the prevail ing 
conditions of remodeling. Histological 
evidence of "preferred" s i t e s for the 
development of osteosarcomas i s discussed in 
r e l a t ion to loca l alpha-dose. A cumulative 
alpha-dose of about 2000 rads (delivered to 
primitive c e l l s at t rabecular surfaces over a 
period of 36 wk) may be associated with a 10% 
probabi l i ty of developing a tuaor in an 
Individual femoral epiphysis . (Auth) 

<82> 
Ivannikov, A.T., Not given. 1966 

Effect of 2-Acetylai»iao-1, 3, 
U-Thiadiozole-5-Salfonamide on the Elimination 
of Oranium from the Organism and orf the Coarse 
of Acute Uranium Poisoning. AEC-tr-69i»»| Par t 
of Moskalev, Yu . I . , Dis t r ibut ion and Biological 
Effects of Padloactive I so topes , (p. 678-687) , 
718 p . 

tlranl™. e l in ina t ion can be accelerated and 
injury to the orgaaisa prevented by 
suppressing the reabsorptlon of biocarboaates 
from renal cana l i cu l l with the aid of 
diacarb—a chemical act ing as carboanhydrase 
Inh ib i to r . Diacarb i s e f fec t ive in the ear ly 
s tages of acute uranium poisoning. The 
protec t ive effect of diacarb decreases with 
increase in the dose of uranyl n i t r a t e and in 
the time elapsed s ince the ada in i s t r a t i on of 
t ha t dose. Treatment with diacarb in l a t e 
stages of uranium poisoning aggravates the 
course of the poisoning. The ef fec t iveness 
of diacarb i s magnified by administering I t 
ia a combination with sodiun bicarboaate , 
with respect to both acce lera t ing the 
el imination of uranium and increasing the 
survival r a t e of the experimental animals. 
The most d i s t i n c t p ro tec t ive e f fec t was 
produced by prophylact ic (1-3 hours p r io r to 
poisoning) a d a i n i s t r a t i o n of diacarb la a 
combination with sodiua bicarbonate. A 
slnqle-dose administrat ion of diacarb 
together with sodluB bicarbonate prevents the 
development of severe uraniun poisoning and 
death of th® aniaa ls following tha in jec t ion 
of a uranyl n i t r a t e in a dose causing 100% 
Borta l i ty of white r a t s . (Auth) 

Table 2 shows the uranium content la kidneys and 
skeleton of r a t s (in percent of adaln is tered 
dose) on the 6th day following poisoning with 
uranyl n i t r a t e in a dose of 5 ag/kg and 
following t r ea tnen t with diacarb and sodium 
bicarbonate. 

<83> 
J a i e s , &.C., Boyal Free Hospi ta l , School of 

<81l> 
James, A.C., and M.P. Keaber, Boyal Free 
Hospital, school of Sedlclne, Department of 
Bsdlcal Physicss Londoa, England. 1970 

Alpha Pa r t i c l e Incidence in Small Targets . 
Physics in Medicine and Biology, 15(1), 39-16 

A method for the d i rec t measurement of the 
frequency d i s t r ibu t ion of a lpha-par t ic le 
incidence in t a r g e t s of s imilar diaensions t o 
ce l l nucle i I s described. In addition t o 
yielding the value o£ the mean dose in rads , 
these measurements enable the var ia t ion of 
dose in small t a r g e t s to be expressed as 
percentages of c e l l nuclei receiving zero , 
s ingle or multiple incidences in a s ta ted 
time i n t e r v a l . The relevance of t h i s 
pa r t i c l e Incidence concept of dose i s 
discussed in r e l a t ion to carcinogenesis and 
i l l u s t r a t e d by actual aeasureaents in bones 
containing Pu 239. (Auth) 

<85> 
Jee , i . S . S . , and J .S . Arnold, Oniversity of 
Dtah, College of Hedicine, Division of 
Sadiobiology, Department of Anatomy, Salt Lake 
Ci ty , OT. 1960, August 

Radioisotopes in the Teeth of Dogs. 1. The 
Distr ibut ion of Plutonlaa, Badlua, lad io thor iua , 
Hesothoriui, and strontium and th® Sequence of 
Histopathologic changes in Teeth Containing 
Plutonium. Archives of Oral Biology, 2, 215-238 

Jaws and t ee th containing radioisotopes from 
adult beagles were studied to detera ine the 
location of the ac t i v i t y aad the sequence of 
his topathologic changes, ladioautography 
af ter a s ingle intravenous in ject ion of 
bone-seeking radioisotopes (plutoniuo, 
raditiB, aesothor ins , radiothorinn and 
stront iua) in young adul t beagles yielded 
tha sane d i s t r ibu t ion pat tern in dental 
t i s s u e s . The sequence of chaages observed in 
dogs injected with plutonium {ser ia l ly 
sacr if iced dogs aad dogs allowed to l i v e 
un t i l aorlbunaj involved the formation of 
secondary dentin®, disturbance in ceaentui 
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<85> COST. 
formation, resorption of ceaentua and dentine 
with metaplastic bone formation, daaage to 
periodontal membrane, ankylosis of teeth and 
loss of teeth. There was a direct 
relationship between the sites of plutoniao 
deposits and locations of dental lesions. Ho 
tumor arose froa dental tissue, but a few 
osteogenic sarcoaas occurred in the jaws. 
(Auth) 

<86> 
Jee , W.S.S., and J . S . Arnold, Oniversity of 
Utah, College of Medicine, Radiobiology 
Division, Departaent of Anatomy, Salt Lake Ci ty , 
m. 1959 

St ruc tura l Changes in Dog skeleton Containing 
Plutonium. COO-218| Part of Stover, C.H.s J r . 
(Ed.) , Annual Progress Beport, (p. 211-215), 229 
p . ; Par t of Proceedings of the 5th Annual 
Heetiag of the Orthopedic Research Society held 
in Chicago, I l l i n o i s , January 23-2«, 1959, (2 p.) 

Bone changes were observed i n 30 young adult 
beagles containing body burdens of 2 . 5 , 9.81 
or 0.27 uCi/kg of plutonium 239, a bone 
seeking alpha emi t te r , using c e l l o l d i n , 
radiographic , a icroradiographic aad 
autoradiographic techniques. The impair ies t 
of vascular suoply was also studied by India 
Ink in ject ion of the h ind l i sb at autopsy. 
The sequence of bone changes was s tudied in 
13 s e r i a l l y sacr i f iced dogs containing 2.5 
uCi/kg of Plutonium. Platoniua deposited on 
ca lc i f i ed bone surfaces and produced bone 
changes by d i r ec t aad i n d i r e c t aechanisms. 
Early bone changes occurred in t rabecu la r 
bone, while l a t e changes generally occurred 
in c o r t i c a l bone. The ea r ly effect was 
observed In formation of ace l lu la r aarrow 
c a v i t i e s , per i t rabecular f ib roses , t r abecu la r 
resorption and endosteal bone growth. The 
continuous ef fec t was observed in plugging of 
haversian canals r e s a l t i i g in osteooytes 
death followed bv dis turbance in bone 
remodelling producing excessive numbers and 
i r regu la r shaped resorpt ion c a v i t i e s , 
I r regu la r shaped, hypercalcif ied aad 
hypocalcifled haversian system, eroded 
per ios tea l surfaces with f ibroses and 
f rac tu res . The t rans loca t ion of plutonium as 
a function of bone remodelling, co r r e l a t i on 
of s i t e s of bone change and plutonium 
l o c a l i s a t i o n , and comparative t ox ic i ty of 
various dose levels wi l l a lso be discussed. 
(Complete text) (Auth) 

<8''> 
Jee , W.S.S., J . S . Arnold, T.H. Cochran, J .A. 
Twente, and B.S. Hical, Uaiversi ty of Otah, 
College of Sedicine, o iv ls lon of Radiobiology, 
Department of Anatomy,, Sal t Lake Ci ty , OT. 1962 

Pelat ionship of l i c r o d l s t r i b a t l o n of Aloha 
P a r t i c l e s to Da«aqe. Part of Dougherty, T .F . , 
et a l (Fds.l , Proceedings of a Symposium on Some 
Aspects of In terna l I r r ad i a t i on held at The 
Homestead, Heber, Otah, Say i5-11, 19S1. 
Pergamon T e s s , Oxford, England, (p. 27-»5) , 529 
p. 

Studies bv autoradi 
d i s t r i bu t i on of pla 
Besothoriam, and ra 
r e l a t ionsh ip of dis 
the consideration o 
r e l a t ing dose t o da 
beagles were used t 
changes and incidea 
range of rad ia t ion 
d i s t r i bu t i on of Th 
s imi la r . The i n i t l 

ography of the 
tonluffl, radium, 
d l o t h o r i u i , the 
t r l bu t i on t o damage, and 
f dose parameters in 
mage are susaar lzed. Adult 
o study the h i s t o l o g i c a l 
ce of tumors over a wide 
doses. The pat tern of 
228 and Pu 239 was 
al deposi ts were on 

mineralized bone surfaces and in the 
r e t i cu loendo the l i a l system. Bone reaodeling 
a l te red the i n i t i a l surface deposits by bone 
resorption and apposi t ion. Radiation injury 
to the bone vascular system i s reviewed and 
the problems involved in ca lcu la t ing l o c a l 
doses due t o d i f f e r e n t i a l uptake of i so topes , 
bone reaodel ing, and change in c e l l s a t r i sk 
are discussed. 8a 226 and Ra 228 deposited 
In high concentration in rapidly calc i fying 
bone matrix beneath os t eob las t i c surfaces aad 
throughout the p re -ex i s t ing old bone In areas 
of mora uniform concentrat ion. The deposit ion 
of the four radionucl ides in t ee th was 
s imi la r . In general , there »as a high 
concentration on newly foroed dent ina l 
surfaces of the pulp chamber, an Intermediate 
concentrat ion in the ceaentu* and alveolar 
bone enveloping the perldontal aeabrane, and 
a much lower concentration in the enamel. 
Most of the i n i t i a l deposition pe r s i s t ed . In 
soft t i s s u e s generalized vascular changes, 
nephrosclerosis and regenerat ive l i ve r 
nodules occurred in high level radiothori t ia 
dogs. Concentrations of alpha p a r t i c l e s 
occurred within t he a o r t i c media. (ST) 

<88> 
Jee , f . S . S . , P. Ottosen, R. Mical, and H. Lowe, 
Oaiverslty of Otah, College of Hedicine, 
Radiobiology Division, Sa l t Lake Ci ty , OT. 
1957, sarch 31 

Bone: Histopathologic and Autoradiographic 
Findings. AECtI-3522; Par t of Annual Progress 
Beport, (p. 86-11*), 177 p . 

This preliminary repor t deals with the 
h i s to log ic survey of '»7 beagles reaching 
autopsy to date t h i s includes tt t ox i c i ty and 
» noraal dogs. A brief summary and 
discussion of the important h is topathologic 
findings a re presented. The findings show 
that the four alpha emi t t e r s , p la toniua, aeso 
and radiothorium, and radium, produce 
iden t i ca l types of his topathologic bone 
chaages. These de tec tab le changes are 
disturbances in normal bone metabolism which 
a l t e r the normal microscopic a r ch i t ec tu re of 
boae. They f a l l under four major ca tegor i e s ; 
1) response to alpha emit ters by endosteal 
and boae marrow c e l l s 2) disturbance in 
normal bone growth 3) disturbance in noraal 
bona remodelling or reconstruct ion and «) 
formation of osteogenic sarcona. The de t a i l 
autoradiographic s tudies are in progress and 
will be sunmarized in the next r epor t . (LCW) 

Table 1 gives the pos i t ive his topathological 
fiadings In autopsied beagles for Pu, Ra, HsTh 
and HdTh. Table 2 gives the number of 
f rac tu res , t ee th los t and microscopic 
iden t i f i ca t ion of osteogenic sarcomata found at 
autopsy in beagles which survived more than six 
months a f te r isotope administration for Pa, Ra, 
«sTh, BdTh and Sr. 

<89> 
Jones, D.C.L., and J . S . Krebs, Stanford Research 
I n s t i t u t e , Menlo Park, CA. 1972, August 

Badiobiology of large animals. pyo-8150| 
4D-7520a9; Annual Report for 1972; «1 p. 

A review has been completed of a l l 
experiments concerned with radiation-induced 
l e t h a l i t y la sheep and conducted bv the !laval 
Radiological Defense Laboratory and/or the 
Stanford Research I n s t i t u t e under the 
auspices of the Defense Civil Preparedness 
Agency. After considerat ion of a s e r i e s of 
experiments involving sheep exposed to Co 60 
gamma rad ia t ion a t various contiaoous. 
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<e9> CONT. 
i a t e r m i t t e n t , o r combined I r r a d i a t i o n 
s c h e d u l e s a t dose r a t e s of * P A r or l e s s , i t 
a p p e a r s t h a t t h e major f a c t o r d e t e r m i n i n g 
B o r t a l i t y i n such e x o e r l a e n t s i s t h e a v e r a g e 
dose pe r day o v e r t h e e n t i r e e x p o s u r e p e r i o d , 
and not t h e s p e c i f i c d o s e r a t e d u r i n g t h e 
i r r a d i a t i o n i t s e l f . A m a t h e m a t i c a l model h a s 
been deve loped t h a t d e s c r i b e s t h e dynamics of 
I n j u r y and r e p a i r a s a f u n c t i o n of d a i l y 
a v e r a g e dose r a t e . S t u d i e s of c e l l k i n e t i c s 
i n t h e bone aarrow of mice have r e v e a l e d t h a t 
d i f f e r e n c e s in m o r t a l i t y f o l l o w i n g 
I r r a d i a t i o n a t d i f f e r e n t dose r a t e s may be 
r e l a t e d t o c o r r e s p o n d i n g d i f f e r e n c e s in 
r epopuXa t ion r a t e s l a t h i s c r i t i c a l t i m e , 
r a t h e r t h a n w i t h d i f f e r e n c e s i n c e l l 
d e s t r u c t l o B a t t h e two dose r a t e s . (Auth) 

S i x t y - d a y m o r t a l i t y l a s h e e p f o l l o w i n g weekly 
e x p o s u r e t o Co 60 gaama r a y s a t d i f f e r e n t r a t e s 
i s g i v e n i n T a b l e s 1-3. T a b l e s « and 5 c o n t a i n 
t h e number of co lony fo rming c e l l s and t o t a l 
number of boae l a r r o w c e l l s l a mice a f t e r 
i r r a d i a t i o n w i t h Co 6 0 . 

<90> 
J o n e s , D . C . I . , and J . S . K r e b s , S t an fo rd ^ e s e i r - h 
I n s t i t u t e , L i f e s c i e n c e s D i v i s i o n , Menlo P a r k , 
CA! C i v i l Defense P r e p a r e d n e s s Agency, 
Washing ton , DC. 1973, August 

B a d i o b i o l o g y of Large Animals . AD-770131| 28 p . 

Hemato log ic changes o c c u r r i n g d a r i n g and 
a f t e r complex s e q u e n c e s of I c w - d o s e - r a t e 
e x p o s u r e of sheep t o gamma r a d i a t i o n (Coba l t 
60) were e v a l u a t e d . E r y t h r o c y t i c v a l n e s were 
d e p r e s s e d e a r l y i n t h e i r r a d i a t i o n s e q u e n c e , 
w i t h f u r t h e r g r a d u a l d e p r e s s i o n a f t e r 
c e s s a t i o n of e x p o s u r e . l e u k o c y t i c v a l u e s 
d e c r e a s e d i n a s t e p w i s e f a s h i o n d u r i n g t h e 
i r r a d i a t i o n s e q u e n c e , w i t h t h e p a t t e r n s of 
d e c r e a s e and p o s t - i r r a d i a t i o n r e c o v e r y 
dependent on t h e p a r t i c u l a r p a r a m e t e r s of 
r a d i a t i o n e x p o s u r e . S t u d i e s of bone-marrow 
c e l l k i n e t i c s i n s i c e r e c e i v i n g s i n g l e 
e x p o s u r e s showed t h a t p o s t - i r r a d i a t i o n 
changes in t o t a l c a l l u l a r i t y depend on dose 
r a t e . F u r t h e r s t u d i e s of l e t h a l i t y In sheep 
i r r a d i a t e d a t low dose r a t e s i n d i c a t e d t h a t a 
p r e v i o u s l y deve loped n a t h e a a t i c a l model 
r e l a t i n g p a r a m e t e r s t o l e t h a l i t y a ay r e q u i r e 
m o d i f i c a t i o n when t h e e x p o s u r e d o s e r a t e i s 
of t h e o r d e r B / h r o r h i g h e r . (Auth) 

<91> 
J o n e s , T . H . , P.O. J a c k s o n , and H . J . B a i r , 
B a t t e l l e H e a o r l a l I n s t i t u t e , P a c i f i c So r thwes t 
L a b o r a t o r i e s , Env i ronmen ta l and E a d i o l o g l c a l 
S c i e n c e s D e p a r t m e n t , B a d i o l s g l c a l S c i e n c e s 
S e c t i o n , B i c h l a n d , WA. 1968 , October 

The D e t e t a l n a t l o n of P l u t o n i u m t o l a a r i c i a a 
l a t i o s in B i o l o g i c a l S p e c i a e n s . BHWL-715 ( P a r t 
2 ) ; P a r t of H i e l s e n , j . H . , e t a l . Annual B e p o r t 
f o r 1«67^ ( p . m o - 1 » 1 ) , 230 p . 

To a i d i n t h e e v a l u a t i o n of b i o l o g i c a l 
t r a n s l o c a t i o n of Pu and Am, two p r e c i s e 
a e a s o r e m e n t t e c h a q i u e s were developed t o 
d e t e r m i n e t h e Pu t o AB r a t i o s i n o r g a n s of 
a n i a a l s which had i n h a l e d a mixed P u - i a 
o x i d e . I n one n e t h o d , a f t e r wet a s h i n g , t h e 
a c t i n i d e s i n t h e sample were e l e c t r o p l a t e d 
and a lpha pels® h e i g h t a n a l y s i s was used t o 
d e t e r a i n e t h e r a t i o . I n t h e o t h e r , t h e a shed 
samples was p r e c i s e l y fflounted and photon 
s p e c t r o m e t r y was used f o r th® d e t e r a i n a t i o n . 
(Auth) 

<9 2> 
Jc sh lma , H., 0 . t^atsuoka, and H. Kashima, 
S a t i o a a i I n s t i t u t e of E a d i o l o g i c a l S c i e n c e s , 
Chlba , J a p a n . 1970, October 1 

The E f f e c t s of Calcium DTPA on t h e Whole Body 
R e t e n t i o n and t h e T i s s u e D i s t r i b u t i o n of 
Moaomeric P lu tonium and Polymer ic P l u t o n i u m . 
HTBS-Pa-7; P a r t of S e s e a r c h Repor t on I n t e r n a l 
Exposure t o P lu ton ium In A p r i l 1969-Harch 1970, 
(p . 5 7 - 6 1 ) , 91 p . 

The e f f e c t s of Ca DTP& on t i s s u e d i s t r i b u t i o n 
with r e g a r d s t o t h e whole body r e t e n t i o n of 
monoaer lc and po lymer ic Pu were I n v e s t i g a t e d . 
A s i n g l e i n t r a v e n o u s i n j e c t i o n of 1 uCi 
(about 0 . 0 3 u C i / g body weight) of aonomer lc 
Pu or po lymer ic Pu was g iven t o f o r t y - s i x 
male n i c e . On t h e day a f t e r i n j e c t i o n of Pu, 
s i x mice which were g iven aonomeric Pu were 
s a c r i f i c e d t o d e t e r a i n e t h e t i s s u e 
d i s t r i b u t i o n a s c o n t r o l s , and t h e f i r s t of 
12 i n t r a p e r i t o n e a l I n j e c t i o n of Ca DTPA, or 
of s a l i n e , spaced 3 days a p a r t , was g i v e n t o 
t h e o t h e r f o r t y mice . The i a d i v i a a a l dose of 
Ca DTPA was 100 mg/kg body w e i g h t . During 
t h e e x p e r i m e n t a l p e r i o d t h e whole body 
a c t i v i t y was d e t e r i i n e d us ing t h r e e t h i n 
S a l ( T I ) c r y s t a l s . i B i e d l a t e l y b e f o r e t h e 
mice d i e d t h e l i v e r , s p l e e n and s a l i v a r y 
gland were removed and ana lyzed f o r Pa by a 
l i q u i d s c i n t i l l a t i o n c o u n t e r . Prom t h e 
r e s u l t s of whole body r e t e n t i o n , sonomer ic Pu 
i s more r e a d i l y e x c r e t e d than p o l y m e r i c Pu 
and t h e e f f e c t of Ca DTPA oa t h e e x c r e t i o n of 
po lymer i c Pu i s s m a l l e r t han t h a t on 
aonomer ic Pu. I t seemed t h e e f f e c t of Ca 
DTPA on t h e e x c c e c t l o n of Pu, bo th i n 
monomeric and p o l y s e r i c Pu, g r a d u a l l y 
d e c r e a s e d a s t i m e p a s s e d . The t i s s u e 
d i s t r i b u t i o n d a t a l a d i c a t e t h a t t h e s o - c a l l e d 
' aonomer i c Pa ' c o n t a i n c o n s i d e r a b l e amounts 
of p o l y a e r i c Pu. In t h e l i v e r and s a l i v a r y 
g l a n d , moaomeric Pa which mainly e x i s t s i a 
t h e e x t r a c e l l u l a r f r a c t i o n i s e a s i l y c h e l a t e d 
by Ca DTPA. On t h e o t h e r hand, po lymer i c Pu 
which I s e n g u l f e d by t h e s p l e e n i c 
r e t i c u l o e n d o t h e l i a l c e l l i s no t c h e l a t e d 
because t h e c e l l a e a b r a n e i s r e l a t i v e l y 
i a p e r m e a b l e t o Ca DTPA. But even i f Ca DTPA 
can pe rmea t e t h e c e l l Besb rane , engu l f ed 
po lymer i c Pn w i l l not be c h e l a t e d because of 
i t s p h y s i o c h e i l e a l p r o p e r t y . A new c o n c e p t 
oa "Ca DTPA c h e l a t a b l e Pa" aad "Ca DTPA 
a n c h e l a t a b l s Pu" was p roposed . Because a l l 
of t h e c h e l a t a b l e Pu was e x c r e t e d , t h e l a t e r 
Ca DTPA t r e a t m e n t s had l i t t l e e f f e c t on t h e 
whole body r e t e n t i o n of Pu. (Auth) 

<9 3> 
Kalaykova , Z . l . Sot g i v e n . 1969 

On C e r t a i n Changes in t h e Bed Blood and 
leBOdynanlcs Onder t h e I n h a l a t i o n I n j a r y of l a t s 
by a C i t r a t e of P l a t o n i u a 2 3 9 . A S C - t r - 7 1 9 5 | 
P a r t of S o s k a l e v , Y u . I . ( E d . ) , l a d i o a c t i v e 
I s o t o p e s and t h e Body, ( p . 3 5 4 - 3 6 3 ) , 1(58 p . 

Ra ts of t h e l i s t a r s t r a i n , weighing 140-170 g 
were s u b j e c t e d t o i n h a l a t i o n of Pu 239 
c i t r a t e wi th a pH of 6 .5 i n a s p e c i a l 
chamber . The a n i m a l s were d i v i d e d i n t o t h r e e 
g roupss t h e f i r s t and 2na g roups were 
t r e a t e d t o s i n g l e i n h a l a t i o n w i th an i n i t i a l 
c o n t e n t i n t h e l u n g s of 0.6*8 and 0 .106 n c i 
of pu , and t h e 3r4 g roup was t r e a t e d t o 
c h r o n i c i n h a l a t i o n f o r 160 days wi th d a l l y 
d e p o s i t i o n of 0 . 0 0 * uCl of Pa i n t h e l u n g s . 
There were a l s s two c o n t r o l g r o u p s . I t was 
observed t h a t unde r a s i n g l e I n h a l a t i o n of Pu 
239 c i t r a t e w i t h a p r e l i m i n a r y c o n c e n t r a t i o n 
i n t h e l u n g s of 0 .6«8 u C i , d i f f e r e n t s h i f t s 
on t h e p a r t of t h e r ed b lood and t h e 
h e a o d y n a a l c s o c c u r r e d depending on t h e 
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<93> COI*. 
p e r i o d s of I n j u r y . For e x a s p l e , on t h e f i r s t 
day a f t e r I n h a l a t i o n , t h e f o l l o w i n g c h a n g e s 
were s e e m l a c r o s p h e r o c y t o s i s of 
e r y t h r o c y t e s , a s h i f t i n t h e e r y t h r o g r a a t o 
t h e l e f t , a d rop in t h e s a t s r a t i o n of 
a r t e r i a l b lood wi th oxygen , a s h a r p i n c r e a s e 
i a t h e mass of c i r c u l a t i n g b lood and an 
a c c e l e r a t i o n of a a t u r a t i o n of r e t i c u l o c y t e s . 
In s u b s e q u e n t p e r i o d s {8-6i(th day) t h e r e 
appea red a t endency toward n o r B a l l ^ a t i o n of 
s a t u r a t i o n o f t h e b l o o d wi th oxygen and t h e 
mass of b l o o d , n a c r o s p h e r o c y t o s i s of 
e r y t h r o c y t e s was r e p l a c e d by n o r a o - and 
a l c r o p l a n o c y t o s i s , t h e e r y t h r o g r a a s h i f t e d t o 
t h e r i g h t o r d i d not change from t h a t i n t h e 
c o n t r o l , and t h e r a t e of b l o o d f low and 
m a t u r a t i o n of r e t i c u l o c y t e s slowed dowa. On 
t h e 128th day s p h e r o c y t o s i s of e r y t h r o c y t e s 
aad a s h i f t of t h e e r y t h r o g r a m t o t h e l e f t 
were aga in o b s e r v e d , hypoxemia was d e p r e s s e d 
and a d i s t u r b a n c e of t h e e l a s t i c f o r c e of t h e 
l u n g s appea red aore c l e a r l y and a a t u r a t i o n of 
r e t i c u l o c y t e s aga in a c c e l e r a t e d . Under a 
s i n g l e i n h a l a t i o n o f Pu 239 c i t r a t e w i t h an 
i n i t i a l c o n c e n t r a t i o n l a t h e l u n g s of 0 .106 
UCi a l l t h e s e c h a n g e s were l e s s s h a r p l y 
e x p r e s s e d than i n r a t s o£ t h e f i r s t g r o u p . 
•Jnder c h r o n i c i n h a l a t i o n of Pu 239 c i t r a t e 
f o r 160 d a y s w i t h a d a l l y d e p o s i t i o n I n t h e 
l u n g s of O.OOH uCi , a a c r o c y t o s i s w i t h 
s p h e r o c y t o s i s of t h e e r y t h r o c y t e s was a o t s d 
on t h e aOth day of d o s a g e , macro- and 
p l a n o c y t o s i s i a m e d l a t e l y a f t e r s t o p p i n g 
i n h a l a t i o n , and a t t h e end of t h e 
o b s e r v a t i o n s (by t h e »Oth day) t h a d i m e n s i o n s 
of t h e e r y t h r o c y t e s were n o t d i f f e r e n t from 
t h e c o n t r o l . The e r y t h r o g r a a d u r i n g t h e 
p e r i o d of m a c r o s p h e r o c y t o s i s s h i f t e d t o t h e 
l e f t and c o i n c i d e d wi th t h e c o n t r o l i n t h e 
p e r i o d of m i c r o - and n o r m o c y t o s i s . (Auth) (FNM) 

<9a> 
Kashiraa, H . , D.D. Mahlua, and i . E . S i k o v , 
B a t t e l l e Memorial I n s t i t u t e , P a c i f i c S o r t h w e s t 
L a b o r a t o r i e s , B io logy Depar tmen t , R i c h l a n d , fA. 
1972, September 

P lu ton ium and t h e L i v e r of t h e l o m a t u r e B a t . 
BNWL-1650 ( P a r t 1) ; P a r t of Thompson, R.C. 
( E d . ) , Annual Bepor t f o r 1 9 7 1 , (p . 7 7 - 8 1 ) , 313 p . 

Both pa renchymal c e l l f u n c t i o n and 
r e t i c u l o e n d o t h e l i a l f u n c t i o n of t h e l i v e r 
were s t u d i e d 3 weeks a f t e r i n t r a c a r d l a l o r 
i n t r a v e n o u s i n j e c t i o n of a o n o a e r i o (60 
UCi/kg) o r po lymer i c (30 uCl /kg) Pu 239 t o 
newborn, w e e k - o l d , w e a n l i n g , o r a d u l t r a t s . 
The a d u l t and wean l ing g r o u p s showed l i t t l e 
e f f e c t of t h e Pu 239 on t h e s e p a r a m e t e r s . 
Harked impa i rmen t of bo th parenchymal c e l l 
and r e t i c u l o e n d o t h e l i a l f u n c t i o n was found i n 
t h o s e I n j e c t e d a t b i r t h o r a t 1 week of a g e , 
e s D e c i a l l T a f t e r t r e a t m e n t wi th t h e monomer. 
(Auth) 

Kesiber, K . F . , Brookhaven f l a t l o n a l L a b o r a t o r y , 
Upton^ Long I s l a n d , !iy. 1962 

K i n e t i c s of P o p u l a t i o n of Bone -Fo ra lng C e l l s i n 
t h e Sormal aad I r r a d i a t e d E a t . P a r t of 
Dougher ty , T . F . , e t a l ( E d s . ) , P r o c e e d i n g s of a 
SyaposiuB on Sose A s p e c t s of T a t e r n a l 
I r r a d i a t i o n h e l d a t The Homestead, Habe r , O tah , 
«av 8 - 1 1 , 1961 . Perqaaon P r e s s , Oxford, 
England , (p . 3 0 9 - 3 1 6 ) , 529 p . 

T r i t i a t e d t hymid ine was used as a t r a c e r f o r 
D!IA s y n t h e s i s i n bone c e l l s In normal r a t s 
and f o l l o w i n g h ind l l a b x r a d i a t i o n (1750 and 
3500 r ads ) , whole bodv gaeima i r r a d i a t i o n ( 8 1 , 
176, and !!15 r a d s / d a y ) , and P 32 I n j e c t i o n 

d e l i v e r i n g s o r e t h a n 300 r a d s t o t h e c e l l s of 
t h e p r i m a r y s p o n g i o s a i n t h e f i r s t day 
f o l l o w i n g i n j e c t i o n , l u t o r a d i o g r a p h s were 
used t o »ake l a b e l e d c e l l c o u n t s , l a b e l e d 
c e l l s of h ind l l a b I r r a d i a t e d r a t s I n i t i a l l y 
f e l l i n number f o l l o w e d by an a b o r t i v e 
r e c o v e r y , and a t 16 d a y s f a l l r e c o v e r y a t t h e 
lower d o s e , i t t h e h i g h e r dose t h e r e ware 
few l a b e l e d c e l l s a f t e r 28 d a y s . In t h e 
c o n t i n u o a s l y i r r a d i a t e d r a t s t h e number of 
l a b e l e d c e l l s f e l l r a p i d l y ; bu t a t 8i» r a d s 
t h e c e l l s c o n t i n u e d t o d i v i d e a t a r e d u c e d 
r a t e . Fo l l owing i n j e c t i o n of P 32 t h e r e was 
an I n n e d i a t e d r o p i n numbers of l a b e l e d c e l l s 
fo l lowed by r e c o v e r y . These r e s u l t s were 
c c n f i r i e d i n one s t u d y u s i n g i a 2 'H. 
Although n u n b e r s o f l a b e l e d c e l l s r e t u r n e d t o 
t h e n o r a a l v a l u e f a i r l y r a p i d l y i n t h e P 32 
e x p e r i a e n t s , d i f f e r e n t i a l c e l l c o u n t s showed 
t h a t 80-100S of t h e l a b e l e d c e l l s were 
s p i n d l e c e l l s which n o r m a l l y c o m p r i s e on ly 
25-30« of t h e l a b e l e d c e l l p o p u l a t i o n . (Sf) 

<96> 
Khodyreva, H.A. Sot g i v e n . 1966 

A b s o r p t i o n of PlutonxuB 239 Through th® Sk in of 
Animals and I t s D i s t r i b u t i o n in t h e O r g a n i s a . 
AlC- t r -69 i»S | P a r t of R o s k a l e v , T u . I . , 
D i s t r i b u t i o n and B i o l o g i c a l E f f e c t s of 
R a d i o a c t i v e I s o t o p e s , (p . 9 9 - 1 0 5 ) , 718 p . 

The r e s u l t s of e x p e r i m e n t s on r a b b i t s 
e s t a b l i s h e d t h e p o s s i b i l i t y of t h e a b s o r p t i o n 
of Pu n i t r a t e t h rough t h e sk in i n t o t h e 
o r g a n i s m . On t h e Hith day f o l l o w i n g t h e 
a p p l i c a t i o n of a s o l u t i o n of n i t r a t e s a l t of 
pu 239 t o t h e s k i n i a amounts of 0 .4 and U 
ncur i®s/cm2 t h e body of t h e a n i a a l s c o a t a i n e d 
0.15 p e r c e n t of t h e dose a p p l i e d . On t h e 
11th day a f t e r t h e a p p l i c a t i o n of a s i n g l e 
dose o f P lu ton ium n i t r a t e t o t h e s k i n of t h e 
r a b b i t t h e bu lk of t h e absorbed dose was 
d e t e c t e d i a t h a s k e l e t o n , l i v e r and a u s c l e s . 
(Auth) 

<97> 
Khodyreva, H.A. , B.Y. Sl t fco, G.S. P a r k h o a e n k o , 
and y . i . S a r y c h e v a , So t g i v e n . 1972 

The D e s a c t i v a t i o B (Decontamina t ion) of Skin from 
t h e T r a a s u r a n i a a E l e a e n t s . Gig lena i 
S a n i t a r l y a , 3 7 ( 1 2 ) , 57-61 ( B u s s i a a , E n g l i s h 
Sua nary) 

A r e l a t i v e a c c u i a l a t i o n of t h e i s o t o p e was 
found t o t a k e p l a c e i n t h e s k i n l a y e r s 
depending on t h e t y p e of c o n t a m i n a t i o n aad 
t h e mode of d e c o n t a m i n a t i o n . On t h e b a s i s of 
t h e i n v e s t i g a t i o n s performed t h e most 
e f f i c i e n t c h e l a t e s f o r t h e d e c o n t a m i n a t i o n of 
s k i n f r o a Am 21*1 were e l a b o r a t e d and c e r t a i n 
measures were s u g g e s t e d f o r comple t e 
p r e v e n t i o n o r a t l e a s t f o r d i m i n i s h i n g t h e 
e x t e n t of s k i n c o n t a s i a a t i o n w i th r a d i o a c t i v e 
s u b s t a n c e s . (Auth) 

<98> 
K l e p p e r , B . , and D.K. C r a i g , B a t t e l l e S e a o r l a l 
I n s t i t u t e , P a c i f i c n o r t h w e s t L a b o r a t o r i e s , 
E a v i r o n i i e n t a l and L i f e S c i e n c e s D i v i s i o n , 
Ecosystems D e p a r t m e n t , R i c h l a n d , MA. 197U, 
J anua ry 

D e p o s i t i o n C h r a c t e r i s t i c s of Ae roso l P a r t i c l e s 
Onto F o l i a g e and O t h e r S u r f a c e s . BHBL-1850 
( P a r t 2)1 P a r t of Vanghan, B . E . , e t a l . Annual 
Repor t f o r 1973, (p . 5 1 - 5 ^ ) , 200 D . 

An a e r o s o l e x p o s u r e wind t u n n e l h a s been 
c o n s t r a c t e d and c a l i b r a t e d fo r u s e in s t u d i e s 
conce rned wi th i n t e r a c t i o n s between f o l i a g e 
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and airborne Pu p a r t i c l e s . The wind tunnel 
i s 9 f t long and i s enclosed in a p lexig lass 
glovebox comprising 3 sec t ions : a t r ans f e r 
hatch, an experimental sec t ion where mater ial 
i s put in to and removed from the wind tamnel, 
and an aerosol geaerat ion sec t ion . The 
glovebox i s continually exhausted at a r a t e 
of about *0 cfm through an absolute f i l t e r , 
p laa t s are grown In p in t i ce creaa car tons in 
B i t zv l l l e s i l t loam t o p s o i l . Ten-day old bean 
seedlings with a n i f o l l a t e leaves fu l ly 
expanded were used In experiments where a iu 
198-labelled co l l o ida l gold aerosol was 
generated and deposited at several wind 
speeds. The short h a l f - l i t e (611.8 h) aad 
eas i ly measured gaaaa decay energy ptOO ke?) 
sake Au 198 a convenient isotope t o use . 
Plants were oriented in various d i r e c t i o n s . 
Also, 1 in . wide s t r i p s of masking tape were 
exposed at d i f ferent o r i en ta t ions to the 
wind. At an a i r ve loc i ty of 0.42 era/sec, 
about 0 .1* of the t o t a l ac t iv i ty passing 
through the t e s t sect ion was deposited on the 
above ground surfaces of 2 bean seed l ings . 
The aerosols had an MAD of about 0.8 uH and 
a GSD of 1.65. The deposi t ion veloci ty for 
plant sarfaces I s ».10 x 10(E-3) ca / s ec , and 
Is greater than the value from an i n e r t 
horizontal surface. (Aath) (EIP) 

Figure 2.10 shows a t ransverse sect ion of a 
glovebox and aerosol exposure wind t a a a e l . 
Table 2.17 gives deposit ion of aerosols on 
horizontal surfaces . Table 2.18 gives 
deposition of aerosols unto bean p laa ts under 
constant condi t ions in a wind tunne l . 

<99> 
Klepper, B. , and D.F. Craig, Ba t t e l l e Menorial 
I n s t i t u t e , Pacif ic northwest Laborator ies , 
Environmental and Life Sciences Division, 
Ecosystens Department, Sichland, WA. 1973, March 

In te rac t ions of Plutonium Aerosols with Plant 
Fol iage. BSWL-1750 (Part 2) ; Part of Taughan, 
B.E., e t a l , Annual lepor t for 1972, (p. 
2 .1 -2 .2 ) , 105 p . 

The preliminary design i s shown of the glove 
box and aerosol exposure chamber in which 
in t e rac t ions between Pn pa r t i c l e s and plant 
foliage can be inves t iga ted . In the f i r s t 
experiner.ts, two-week-old bean seedlings will 
be exposed to Pa 239 n i t r a t e aerosol 
pa r t i c l e s in the s ize range of AHi3 equal to 
1-3 am, G.S.D. equal to 1.5-3, at a wind 
soeed of 50 ft/mln. Later exper iaents wi l l 
involve Pu 238 p a r t i c l e s , chemical forms 
other than the n i t r a t e , slower wind speeds 
and plant species other than bean. (FH"!) 

<100> 
Konstantinova, 7 .v . . Hot given. 1961 

Physicochemloal Changes in Deoxyribonucleic Acid 
tjEder the Effect on Plutonian 239 In Vivo. 
AEC-tr-5iJ36; Part of Badiobiology, (p. 11-17) | 
Badiobiologlya, 3(3) , 11-17 

Babbits weighing 2. " -3 .2 kg were 
intravenously adBlnistered a s ingle dose of 
7 uCi/kg of Pa 239 n i t r a t e . After 3-6 months 
the animals were k i l l ed and DBA prepara t ions 
were obtained from the l i v e r . The r e s u l t s 
showed that the D'lA of the exper iaenta l 
animals had a lo^er molecular weight, 
31.5-18t l e s s than th<= con t ro l . The yield of 
DWS estimated per 1 g of wet t i s s u e was 
d i s t i n c t l y decreased a t a l l pe^rioi s of 
inves t iga t ion . Upon study of the nucleotide 
co"iposition cf DSi i t was found tha t 6 months 
a f te r in jec t ion of Plutonium a decrease of 

cytosine content (by 13%) <Kourred. 
(luth) (PHH) 

<101> 
Konstantinova, f .Y. , aad P.E. Llblnson^ Mot 
given. 1958 

The Content and Synthesis of Saoleic Acids in 
l i ve r Under Subacute Intoxicat ion with 
Platoniua. Toprosy Bedltsinskoi K h l i i i , 4 (5) , 
339-3H4 (Busslan, English Summary) 

Data are presented r e l a t i ng to the effect of 
pu on the content and synthesis of aucle ic 
acids in r a t l i v e r . Plutonium n i t r a t e was 
injected in t r ape r i tonea l ly in doses 
equivalent to 0.02 uCi/g body weight. 
Inves t igat ions were car r ied out 1 and 2 weeks 
and 1 and 2 months following in jec t ions Four 
hoars before being sacr i f iced , the an iaa ls 
were injected with radioactive phosphate (P 
32 labeled Ma2HP0il) in the amounts of U 
uCl/100 q body weight. Estimations were made 
of the nucleic acid content of the l i v e r s and 
of the r a t e s of P 32 Incorporation in to IHA 
and DSi. One or 2 months follwoing the 
inject ion of Pa, the amouEt of 8SA was 
increased an average of 25X, while the amount 
of DNA was an average of 26% lower than 
noraal 2 aeeks a f te r inject ion and 
the rea f t e r . The ra tes of SKA and DMA 
synthesis were increased more than twofold 
daring the whole period of Inves t iga t ion . 
The permeability of l i v e r t i ssue for 
radioact ive P i s increased under condit ions 
of Pa in tox ica t ion . (Auth) 

<102> 
Kosharnlkova, H.A., V.K. lemter.;, A.P. Sifatov, 
and A.A. Pozyrev, »ot given. 1968 

Pneumosclerosis in Sats af ter In t ra t rachea l 
Administration of Solnble Platoniua 239 
Ccmpouads. Giglena Truda i Professional 'aye 
Zabolevaniya, 11, 27-32 (Russian, English 
Saasary) 

The frecfuency and severity of pneuaosclerosis 
in rats following intratracheal 
administration of Pa 239 nitrate in doses of 
0.000!l2 to 1.0 aCi/rat and sodiua platoayl 
triacetate in a dose of 1.0 uci/rat were 
studied. Penumosclerosls was as frequent In 
rats following adainistration of a 0.01 H 
solution of nitric acid as in rats receiving 
the lowest dose of Pu nitrate. Following 
administration of 0.0*8 to 1 aCi, an increase 
in the frequency of pneumosclerosis occurred, 
it reaote intervals after administration of 
both compounds, microdistrlbutioa in the 
lungs was characterized by nonunlfotmity. 
Injury to the structural elements of the 
lungs was more narked than to the lung 
lymphatic tissue or regional lymph nodes. (ST) 

<103> 
laaertoB, I.F., Institute of Caacer Pesparch, 
Boyal Cancer Hospital, Physics Dppart^ent, 
London, England. 1962 

The Belatioaship Between Alpha and Beta 
Dosimetry. Pact of Dougherty, 7.F., et al 
(Ms.), Proceedings of a Symposium on Some 
Aspects of Internal Irradiation held at The 
Homestead, Heber, Utah, Bay 8-11, 1961. 
Perqaaon Press, New York, Mew York, (p. 
307-1107) , 529 o. 

The extent to which detailed Investigations 
of radiation dose distribution are praC-ical 
and worthwhile In studies with bonc^-seeking 
radionuclides Is sommarized. Problems 
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encountered are a r e f l ec t i on of the e s s e n t i a l 
complexitv of the act ion of bone-seekers. 
Without some knowledge of the d l s t r i u t l o n of 
radia t ion doses in any given case, i t i s too 
easy to make f a l se deductions or a i s s an 
luportant conclusion. Dose d i s t r i bu t i on 
s t ad ies lacking a c lose cor re la t ion with 
h i s to log ica l fac tors are of l i t t l e nse , aad 
inves t iga to r s in the f i e ld are presented with 
major problems. Autoradiography, the only 
technique avai lable at the t i a e , i s a 
labor ioas method for alpha emi t te rs sach as 
Plutonium and the shor t range beta emi t t e r s , 
and fu l l dose d i s t r i b u t i o n i s geaarally an 
impract ical aim. Measuring doses received by 
p r i aa t ive osteogenic c e l l s in bone requi res 
knowledge of r ad ia t ion dose d i s t r i bu t i on In 
boaes and the d i s t r i b u t i o n of the c e l l s 
themselves, "or alpha and short range beta 
emi t t e r s , any aseful es t imate may be 
Impossible. If tumor production i s affected 
by general t i s s u e disorganizat ion or i s the 
r e su l t of induced cy to log lca l abnormali t ies , 
dose r a t e Independence wi l l not apply. 
S t a t i s t i c a l problems Involving the 
in te rac t ion between r a d i a t i o n and matter 
a r i s e in considering rad ia t ion dose 
d i s t r i bu t ion at low l eve l s of dose. (BBM) 

<10B> 
Laaghaa, s . , and S.E, Car te r , Los Alamos 
Sc ien t i f i c Laboratory, Los Alamos, m. 1951, 
Hovember 15 

Excretion and Deposition of Americiam and 
Plutonium. LA-1309; Part of The Belatlve 
Physiological and Toxlcological Proper t ies of 
Americiam and Plutonium, (p. 13-15), 61 p. 
(Declassified November 21, 1955) 

Fifteen r a t s were Injected via tha t a l l vein 
with 0.03 uCl of amerlciuB per gram of body 
weight. Daily ur iae and feces co l l ec t i ons 
were Bade. Aniaals were sacr i f iced a t *, 16, 
12, and 18 days for t i s s u e deposition 
s t a d i e s . Curves ind ica t ing a comparison of 
urinary and fecal excret ion ra tes of 
aaericiuB (administered as i«C13) and 
platoniua (adainistered as Pu(H03)'t) were 
graphed. Data on plutonium was obtained from 
a previous study. Data show tha t at the end 
of 32 days 9.91'S of the injected dose of 
A«C13 was excreted in urine compared to l .nes 
PuCia, 2.07'« Pu(803)», 2.58% Pu(*i|) c i t r a t e , 
and 10.OH* PaCl3, 2.07% Pa(H03)«, 2.5B« Pu-H* 
c i t r a t e , and 10.0»% Pu02|S03)2. For feces , 
the percent of injected dose excreted was 
24.3« A«C13, 39.7a« PUC13, 32.81* fu(B03)4, 
27.68X Pu tit c i t r a t e , and 18.6« Pa02{H03)2. 
(BBl) 

<105> 
Langhaa, W., and B.E. Car te r , Los I l aaos 
Sc ien t i f i c labora tory , Los Alamos, HS. 1951, 
November IS 

Belatlve Effects of Aaerlciua and Plutonian on 
the Per ipheral Blood. LA-1309s Part of The 
Relat ive Physiological and Toxlcological 
Proper t ies of Aaerlciua and Pla toniua , (p. 
22-23), 61 p. (Declassified Boveaber 21, 1955) 

Hematological observations were conducted on 
sarvivlng r a t s used for the acute l e t h a l 
s t ad i e s conducted in the labora tory . Tarying 
amounts of AmClS and Pa** c i t r a t e were 
Injected Into t he a n i a a l s . Blood counts were 
taken over a 300 day period post i n j e c t i o n . 
Granulocytes and lyaphocytes were equally 
depressed iaaed ia te ly following In jec t ion . 
The proportion of granulocytes and 
lyaphocytes reaaiaed e s s e n t i a l l y unchanged 

despi te the wide var ia t ions in the t o t a l 
white counts . Morphological changes in white 
blood c e l l s were the same as those noted ia 
other types of ionizing rad ia t ion damage and 
consisted of b izar re nuclear foras and 
increased cytoplasmic basophilia in the 
lymphocytes. (BBM) 

Data is Included In Figures 7 and 8 comparing 
the effects of americiuB and platoniua on red 
and white blood c e l l coants . 

<106> 
Langhaa, W., and B.E. Car ter , Los Alamos 
Sc ien t i f i c Laboratory, Los Alaaos, HH. 1951, 
loveaber 15 

Relative Effects of Aaerlciua and Plutonium on 
General Health aad Life Span. lA-1309; Part of 
The Relative Physiological and 
Toxlcological Proper t ies of AmericluH aad 
Plutonlaa, (p. 26-27), 61 p . (Declassified 
November 21, 1955) 

Bats were injected iatravenoasly with varying 
amounts of platoniua and aaericium, and the 
l i f e h i s to ry and general health were followed 
for a year. In general , Aa and Pu given in 
equivalent microcurie amounts seem to have 
comparable e f fec t s on the survival of r a t s . 
Nearly a l l aa l aa l s Injected with 0.032 ac l /g 
of body weight or greater appeared in poor 
hea l th . A high percentage fa i led t o gain 
weight, sustained malt iple f rac tures and 
suffered froa chronic upper resp i ra to ry 
Infect ion a t some time pr ior t o death. 
Occasional anioals sarviving beyond 300 days 
gained weight noraally and appeared to be in 
good general hea l th . Survival carves are 
graphed. (BBH) 

<107> 
Langham, fl., and B.E. Car te r , Los Alamos 
Sc ien t i f i c Laboratory, Los Alaaos, HB. 1951, 
November 15 

Relative Effects of AaericiuB and Plutonium on 
Skeletal S t ruc tu res . lA-1309; Part of The 
Belatlve Physiological and Toxlcological 
Proper t ies of i ae r i c iua and Platonian, (p. 
211-25), 61 p . (Declassified Soveaber 21, 1955) 

Eight weeks a f te r in jec t ions of aaericium and 
platoniua, r a t s developed l lab d e f o r a i t i e s . 
Badiological findings noted were: 
pathological f rac tures of the long bones of 
the limbs; osteoporosis ; dens i t i e s along 
epiphyseal growth l ines ; boae nec ros i s ; and 
marked thinning of the cortex of long boaes 
with occasional pseado f ibrocys t ic changes. 
There were no differences between groups 
receiving platoniua and americiua. i t death 
aisroscopic observations of decalc i f ied 
sect ions showed extensive areas of bone 
necros i s . (BBM) 

<108> 
langhaBr 1., and B.E. Carter, Los Ilaaos 
Scientific laboratory, Los Alamos, HH. 1951, 
Soveaber 15 

Belatlve Production of Bone Sarcoma by ABericlaa 
and Platoniua. I.i-1309| Part of The Belatlve 
Physiological and Toxicologleal Properties of 
Aaerlciua and Plutonium, (p. 25-26), 61 p. 
(Declassified Moveaber 21, 1955) 

Pour osteosarcoaas were seen in rats injected 
with plutonium and amerlclUB. The taaors 
were discovered at the tiae of death or 
shortly before. Hetastasas, predominantly 
pulaoaary, oceutred In four of the ten 
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animals with osteosarcoaas. Two 
fibrosarcomas were seen in aniaals injected 
with americiuB. (BBS) 

<109> 
Langhaa, W., and S.E. Car te r , Los i l a a o s 
Sc ien t i f i c Laboratory, Los I l a a o s , M . 1951, 
Moveaber 15 

Relat ive Effects of I ae r i c iua and PlmtoBiuB on 
the Bone Harrow. Ll-1309| Part of The Belat lve 
Physiological and Toxlcological Proper t ies of 
AmericiuB and Platoniua, (p. 21) , 61 p. 
(Declassified Soveaber 21 , 1955) 

Eats tha t had been injected with plutonium 
and americluB were sac r i f i ced and femoral 
bone aarrow was obtained. Exaoination showed 
no s ign i f ican t deviat ion in the r e l a t i v e 
numbers of the various narrow c e l l s . There 
was a f a i r l y aarked Increase in the general 
c e l l a l a r i t y of the femoral narrow. (BBB) 

<110> 
Langham, 8 . , and B.S. Car te r , Los Alaaos 
Sc ien t i f i c Laboratory, Los Alamos, SM. 1951, 
Moveaber 15 

The Belatlve Physiological and Toxlcological 
Proper t ies of Aaericiam and Plutonium. H - 1 3 0 9 | 
61 p. (Declassified Soveaber 21 , 1955) 

The r e l a t i v e physiological and tox ieo log ica l 
proper t ies of aaericium and plutoaium have 
been studied following t h e i r intravenous 
administration to r a t s . The ar inary and 
fecal excretion of amerlciu® was s imi la r to 
that of platoaiuip ad r i a l s t e r ed as Pu(I03)il. 
The deposition of aaer lc iua in the t i s s u e s 
and organs of the r a t was a lso s imi la r to 
tha t observed for p la ton iua . The l ive r and 
the skeleton were the major s i t e s of 
deposi t ion. ZirconiuB c i t r a t e administered 
15 a inutes a f te r in jec t ion of aEericlua 
increased the ar in^r^ excret ion of aaer lc iun 
and decreased the amount found in the l i v e r 
and the skeleton at H and 16 days. LD 50/30 
s tudies showed aner ic ias was s l i gh t l y l e s s 
toxic when given in the acote tox ic range 
than was plutonioB. The difference was, 
however, too s l ight to be important in 
es tab l i sh ing a larger to le rance dose for 
anericiuB. Survival s t u d i e s , heaatological 
observat ions, bone marrow observat ions , 
coipparisoa of tumor incidence and the 
incidence of s k e l e t a l abnormali t ies indicated 
that americiam and plutonium have e s s e n t i a l l y 
the ^as'e chronic t o x i c i t y when given on an 
equal uc bas i s . Theaf s t a d i e s support the 
conclusion that the to lerance values for 
anericium should be e s s e n t i a l l y t he same as 
tho=!» for o ln ton im. Separate sec t ions of 
the report have beoa entered in to tha data 
bas<=. (Aath) 

Tsecty-on« pages ryf t ab les and f igares qivis data 
from the s tud ie s . 

<111> 
Lanqhaa, v., and p .F . Car te r , Oniversity of 
Cal i fornia , Los Alamos Sc i en t i f i c labora tory , 
los Alanos, 1i«. 19^1, Boyenber 15 

Relat ive Toxicologiral and Physiological Effects 
o<= SBericiBB and ola toniua . LA-HOT; par t of 
the Belatlve Physiological and Toxlcoloaical 
Proper t ies of Aserlcian and Platoniua, (p. 
20-22), 61 p. (Dcclassiflea Hoveaber 21, ig^S) 

^Ive groups of 20 r a t s were ini^cted with 
solut ions of ^a *E4 c i t r a t e of varyin-i 
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s t rengths , and seven groups of 20 r a t s were 
injected with And 3 in varying s t r eng ths . 
Data froa the t e s t show tha t the Bedian 
le tha l dose of platoniua had a aaxiauB 
likelihood e s t l s a t e of 0.071 uCi/g body 
weight with a f iduc ia l probabi l i ty of 95% 
that the aedian l e tha l dose might be expected 
t o l i e between 0.056 and 0.086 uCi/g. For 
aaer ic lua , the median l e tha l dose had a 
aaxlaua l ikel ihood e s t i a a t e of 0.110 ac l / g 
body weight, with a f idac la l probabi l i ty of 
95% tha t the Bedian dose aay be expected t o 
l i e between 0.090 aad 0,130 uCi/g. The r a t i o 
of the aost l i ke ly ID 50/30 doses of 
aaericiuB and platoniua i s 0.110/0.071 = 1.6^ 
and there i s a 99 to 99.9X chance that the 
two are d i f fe ren t . (BBM) 

Table 6 gives the uCi of aa t e r i a l Injected and 
the 30 day mortal i ty of each group of a n i a a l s . 

<112> 
Langhaa, » . , and I . l . Car ter , Los Alaaos 
Sc ien t i f i c Laboratory, los i l aaos . Hi. 1951, 
Boveaber 15 

Effect of Zirconium Ci t ra te on Excretion and 
Deposition of Aaerlciua. LA-1309| Part of 
the Relative Physiological and Toxicological 
Propert ies of Americiua and Plutonian, (p. 
17-20), 61 p. (Declassified Hoveaber 21„ 1955) 

Twelve r a t s were injected intravenously with 
0.03 uCi/g body weight of AaericiuB as ABC13. 
After 15 minutes, 6 of the r a t s were 
injected in t r ape r i tonea l ly with 10 ag of 
zirconlua c i t r a t e . The t o t a l excretion of 
aaericiam in feces and urine during the f i r s t 
2* hours was 37.7% of the injected dose for 
aniaals receiving zirconium and 6.9* for the 
control group. The s ingle dose of z i rconiu i 
had e s sen t i a l l y no effect on ar inary and 
fecal excretion of aaericiaa a f t e r the f i r s t 
2* hour period. Total excretion for the 16 
days of the experiment was !t8.9% for t rea ted 
animals and 27.9? for control animals. The 
effoct of zirconiUB oo the deposition of 
amerioiuii in various t i s sues and organs a t 1 
and 16 days was inves t iga ted . At H days 
after t r e a t aen t , zirconium had mater ial ly 
affected the deposition of aaericiam. The 
l i ve r s of control animals contained an 
average of 38.3% of the injected dose 
csBparei to 17.9< for t reated animals. 
Skeletons of the untreated group contained 
10.7'? compared to 22.5% for the t rea ted 
group. The 16 day r e s u l t s are r e l a t i v e l y 
unimportant because the zirconiam treatment 
i s e f fec t ive only daring the f i r s t 21 h r s . 
(BBS) 

Data from the stady i s indicated in Tables » and 
5 of the repor t . 

<111> 
langhaa, W., and B.E. Car ter , Los Alamos 
Sc ien t i f i c Laboratory, Los l l anos , sg. 1951, 
November 15 

Comparison of Tissue Deposition of Americiam aad 
P lu ton ia i . LA-130O: Part of The Belatlve 
Physiological and Toxlcological Proper t ies of 
Am«sriclu!s and P la ton lu i , (p. 15-171 , 61 p . 
(Declassified Sovember 2 1 , ' 1955) 

i?ats were injected with 0.03 uCi of ABC13 per 
gram of body weight. Tissue deposit ion was 
compared with data from a previous study of 
PaCll, Pa{103)«, Pu(ttt) c i t r a t e , and 
Pa02(>101)2. Although r e s u l t s nay not be 
comoietelv comparable, data show that 
americiua, l ike plutoaius in i t s varioas 
valence s t a t e s , deposits primarily in the 
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l i v e r and skeleton. &fflC13 i s comparable to 
Pa (K03) a and PuC13 with 38.3% of a a e r l c i u a , 
and 39.7% of Pa(N03)S located In the l i v e r 
and 30.7% of aaericium and 29.«« of Pu{H03)!» 
located In the skeleton. Comparison of other 
t i s sues and organs i s of l i t t l e s igni f icance 
because of the small f rac t ions of the t o t a l 
doses which they conta in , although values for 
americiam and plutonium are roughly 
comnarable. The q u a l i t a t i v e s imi l a r i t y of 
the mode of deposition of aaericiuB and 
Plutonium was demonstrated by 
autoradiography. These autoradiographs show 
the great s e l e c t i v i t y of both americiua aad 
Plutonium for the epiphyseal l ine aad for the 
eadostlnm and t he i r complete exclusloa from 
ca r t i l age and dense bone. (BBM) 

Table 3 presents data which d e t a i l the 
deposition of the rad ionuc l ides . 

<110> 
Leach, L . J . , C. l . yu l l e , H.C. Hodge, G.E. 
Sylvester , aad H.B. Uilsoa, Oniversity of 
Sochester, School of Hediciae and Dent is t ry , 
Department of Eadiatloa Biology and Biophysics, 
Rochester, MY. 1973, September 

A Five-year Inhalat ion study with Natural 
Oranium Dioxide (002) Dust. 2. Postexposure 
Betentlon and Biologic Effects In the Monkey, 
Dog and Bat. Health Physics , 25, 239-258 

Inhalat ion s tudies show tha t dogs, aonkeys 
aad r a t s can breathe a na tu ra l uranium 
dioxide (tl02) aerosol of approximately 1 urn 
mass median p a r t i c l e d iaae te r (MMD), a t a 
mean concentration of 5 mg 0/«3(25 x 
threshold U n i t value (TLT) or 28 x MPCa) , 
for periods as long as 5 yr with l i t t l e 
evidence of serious in jury . Soae of these 
aniaals were observed for protracted 
postexposure periods during which palaoaary 
neoplasia developed ia a high percentage of 
the dogs examined 2-6 yr a f t e r exposure. 
Pulmonary and t racheobronchial lymph node 
f i b r o s i s , cons is tent with rad ia t ion e f f e c t s , 
apparently dose dependent, aad more marked in 
monkeys than in dogs was a l so noted. No 
evidence of aranium t o x i c i t y was foand In 
records of body weights, mor ta l i ty , various 
hematologic parameters or the h i s to log ic 
condition of the kidneys. (Auth) 

Tables 3, 4 and 5 show aranium concentrat ions in 
dog, monkey aad r a t t i s s u e s . Table 9 shows 
canine lung tumor incidence associated with 
inhaled Pu 238 Pu02, Pa 239 Pu02 or na tu ra l 002 
aeroso l . 

so lu t ion , and quanti ty of isotope c a r r i e r . 
Several s tud ies were made of the route of 
d i s t r i b u t i o n within the organisa . Pa r t i cu l a r 
a t ten t ion was given to the d i s t r i b a t l o n and 
coef f ic ien t s of accumulation of cesium 137 
and strontium 90 following prolonged in take 
through the g a s t r o i n t e s t i n a l and resp i ra to ry 
t r a c t . The pos s ib i l i t y of absorption through 
the skin was s tudied . In the second par t 
data i s presented which es tab l i shes the 
levels of acute, subacute, and chronic 
effect ive doses of several radionucl ides 
Including plutonlaa 239. The effect of small 
doses, optimum and minimum blastOBogenic 
doses, and the e f fec t s of temperature, 
complexlng agents , aad splenectomy on the 
course of r ad ia t ion sickness Induced by 
stroatiam 89 and s t ron t iua 90 are included. 
The t h i r d par t discusses the migration of 
strontium 90 and other radioisotopes in 
b io logica l chains . Movement with 
groundwater, e f fec t s on microflora and f i sh , 
and accumulation in fish were s tudied. Two 
a r t i c l e s were selected aad abstracted 
separately for the data base. (ST) 

<116> 
Lemberg, y.K., S.A. Koshurnikova, A.P. Nlfatov, 
Z.H. Bukhtoyarova, aad H.P. Kudasheva, Not 
given. 1966 

Effect of Additional Pathological Factors on the 
Long-Term Consequences of Plutonium 239 
Poisoning. AEC-tr-69W; Part of Hoskalev, 
y u . I . , Dis t r ibu t ion and Biological Effects of 
Radioactive I so topes , (p. i|8»-a92) , 718 p . 

Pu 239 was administered to r a t s in s ing le 
doses of 0.63 x 10 (E-3) aad 2 x 10 (E-3) uCi/g 
in the form of the n i t r a t e s a l t . Additional 
pathological f ac to r s were applied including 
asep t ic inflamaation, prodaced by introdacing 
tarpent lne under the sk in , multiple repeated 
blood l e t t i n g s , bone f rac tures and in jec t ion 
of carbon t e t r a c h l o r i d e . I t was foand t h a t 
the coabined effect of Pu and the addi t iona l 
fac tors caused a decrease ia the average l i f e 
span of r a t s of a l l s e r i e s compared with the 
c o n t r o l s , except for the female r a t s which 
received Pa in a combination with repeated 
blood l e t t i n g s . The t o t a l nanber of tumors 
occurring la the an iaa ls which received Pu in 
a coabination with b loodle t t ings was markedly 
higher than in control aniaals and in an iaa ls 
receiving Pa above. A s l a i l a r pat tern was 
observed for male r a t s receiving Pu in a 
combination with repeated bone f r a c t u r e s . 
Bepeated in jec t ion of CCIH in a combination 
with incorporat ion of pu ia tens i f i ed 
degenerative processes in the l i v e r . (FKM) 

<115> 
Lebedinskii , A.T. (Ed.), aad y u . I , 
(Ed.) , Sot given. 1961 

Moskalev 

Dis t r ibu t ion , Biological Ef fec ts , and Slgrat lon 
of Radioactive Eleaents . ABC-tr-7512; 409 p. 

The report contains forty-one papers on the 
d i s t r i b u t i o n , accelera ted excre t ion , 
b io logica l e f f ec t s , and migration in the 
biosphere of several radionucl ides Including 
cesium 137, strontium 89, s t ron t iua 90, 
barium m o , cerium 14*, lanthanum ISO, 
ruthenium 106, plutonium 239, and yttrium 91 . 
The report i s divided in to three p a r t s . The 
f i r s t par t submits data that charac te r ize the 
d i s t i n c t i v e features of d i s t r i bu t i on of 
cesium, strontium, barium, cer iua , lanthanum, 
ruthenium, and phosphorus In d i f fe ren t an laa l 
species as re la ted t o route of access , 
physiological s t a t e of the organism, form of 
conpound administered, pH of the i n i t i a l 

<117> 
Lindenbaua, A., J . F . Harkley, H.». l o sen tha l , 
f .B. f e s t f a l l , aad E.s . Morett i , irgonne 
National labora tory , Argonne, IL, 1963, lay 

Progress leports Plutonium Removal. 5. 
D l t r a f i l t e r a b i l i t y and Disappearance of 
PlutoniuB from Plasma as a Function of DTPA 
Treataeat and of the Physical State of the 
Pla toniua. AHt-6723s Par t of Biological and 
Medical Research Division Semiannual Beport, 
January through June 1962, (p. 1«6-1i»8), 259 p. 

Two platonlam Inject ion solut ions were 
prepared. The aonoaeric contained 9.7 aCi Pu 
per ml; c i t r a t e : P u r a t i o equals 60; pH equals 
6.0. The polymeric solut ion contained 7.8 uCi 
Pu per a l ; c i t r a t e jpu r a t i o equals 2j pH 
equals 7 . 1 . Ninety Spragae-Dawley female 
r a t s , weighing about 250 g, were injected 
intravenously with the platoniua so lu t ions in 
e i ther form at 7.2 or 10.6 ac i /kg . The 
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t reated r a t s received Ca DTPA at 5 00 mg/kg 
i n t r ape r i t onea l l y 1/2 hr a f te r plutoniua 
adminis t ra t ion . Plutonium analyses were 
performed on whole blood, plasma aad plasma 
u l t r a f i l t r a t e s by alpha-counting. The 
r e s u l t s showed tha t the plutonium content 
of the t o t a l plasma was about equal t o tha t 
of the t o t a l blood, indica t ing t h a t the re i s 
no s ign i f i can t f ract ion of the plutonium 
contained In the c e l l u l a r components of the 
blood. Although the plasma levels of the two 
foras of plutonium in the untreated r a t s were 
about the same at the beginning (ifO* a t 1/2 
hr) and a t the end (3-10% at 21 hr) of the 
period examined, the r a t e of disappearance 
was f a s t e r for the polyaeric fora than for 
the monomeric (at 2 hr , polymeric equals 2IS 
and monomeric equals 32%), DTPA therapy 
increased the r a t e of disappearance of both 
foras aarkedly; for exaaple, at 2 hr a f t e r 
plutoaium in i ec t ion , the Pu levels in the 
plasma of the t r ea ted r a t s were M for the 
aonomeric and 9% for the polymeric. The 
percentage of the plasma plutonlaa tha t was 
u l t r a f i l t e r a b l e was very low for both forms 
(<0.01^) in the absence of DTPA therapy. 
Treatment increased t h i s considerably, and 
exerted a more pronounced and sustained 
effect oa the monomeric form. For example, 
a t 3 h r , the aonomeric plasma Pu was about 
37^ u l t r a f i l t e r a b l e as compared with about 
9^ for the polymeric plasma Pu; correspoadlag 
values a t 12 hr were about 10^ aad I t , 
(FHH) 

<118> 
Lloyd, S.D., D.B, Atherton, S,S. Gaufin, C,«. 
Hays, and G.S. Taylor, Oniversity of Utah, 
College of Hedicine, Badiobiology Division, 
Department of Anatomy, Sal t Lake City, OT. 
1972, March 31 

Anericium 2ai ske le ta l Dis t r ibut ion in Beagles, 
COO-119-246; Part of Dougherty, T.F. , Besearch 
in Badiobiology, Annual Beport of fork in 
Progress in the In t e r aa l I r r ad i a t i on Program, 
(p. 263-265) , 380 p. 

Data on the ske le t a l d i s t r i bu t ion of Aa 2»1 
in beagle dogs i s given in tabular form. I t 
i s concluded t h a t r e ten t ion pa t te rns are 
determined by dose l e v e l . I t raasor ib ing 
er ror in an e a r l i e r repor t (COO-119-2*1) i s 
cor- 5cted and the corrected perceats of 
indicted Am 2«1 ia the t o t a l skeletoa are 
gi^en in t abu la r fora . (ST) 

See a lso l e p o r t COO-119-2U«, (p. 151-158), 1971 

<119> 
Lloyd, B.D.e C . l . Bays, w.S.S. Jee , and G.S, 
Taylor, Oniversity of Otah, College of Medicine, 
Radiobiology Division, Departaent of Anatomy, 
Sa l t Lake Ci ty , WT. 1972, March 31 

Skele ta l Dis t r ibu t ion of iBericiou 2»1 and 
Platoniua 239 in Beagles; Can They Be 
Compared?. COO-119-2H6; Part of Dougherty, 
T .F . , Research in Badiobiology, innual Beport of 
work in Progress i n the I n t e r n a l I r r a d i a t i o n 
Prograa, (p. 2«9-262), 380 p. 

Ho s t a t i s t i c a l just 
re jec t ing data of a 
a f te r the Inject ion 
percent s k e l e t a l Pa 
included data froa 
to 769 days a f te r P 
equivalent coaclnsi 
corresponding data 
2«1 and sac r i f i ced 
l a t e r . Comparison o 

i f i oa t i on was foand for 
dog sacr i f iced 1 day 
of Pu 239 froa th® aean 
per bone values which 

19 other dogs sacr i f iced 5 
'U 239 i n j ec t i on . An 
on was drawn froa 
for dogs injected with An 
1 and 7 t o 1533 days 
f the mean ske le t a l 

d i s t r ibu t ion of retained Pu with retained Am 
emphasizes s i m i l a r i t i e s aore than 
differences . Whereas the r e l a t i v e 
d i s t r ibu t ion of Pu in the skeletoa was not 
generally dependent upon time af ter 
In ject ion, a highly s ign i f ican t r e l a t ionsh ip 
between r e l a t ive ske le ta l d i s t r i ba t l on and 
harden time was revealed for Am, with 
ver tebrae, t a i l , and sternum, which have much 
trabecular bone, exhibi t ing a decreasing 
fraction of retained Aa with increasing t i o e . 
(Auth) 

Table 1 shows d i s t r ibu t ion of injected Pu 239 in 
the beagle skeleton. 

<120> 
Lloyd, B.D., C.W. Bays, D.B. Atherton, G.S. 
Taylor, S.S. BcFarland, and J .L. Williams, 
University of otah. College of Hedicine, 
Badiobiology Division, Department of Anatomy, 
Salt Lake City, UT. 1973, March 31 

Californiua Betentlon la Beagles During the 
F i r s t Two Years af ter In jec t ion . COO-119-218; 
Part of Dougherty, T .F . , Besearch in 
Badiobiology, Annual Report of Uork in Progress 
in the In te rna l I r r ad i a t ion Program, (p. 
156-162) , <I00 p . 

Retention of Cf in the t o t a l body and in the 
l ive r of 21 beagles injected with Cf 2i»9 and 
19 beagles injected with Cf 252 has been 
determined by t o t a l body and p a r t i a l body 
counting techniques for burden t i nes of aore 
than 2 years . Total body re tent ion was as i f 
23.8X of the injected Cf was re ta ined with a 
biological h a l f - l i f e of about 1.6 days aad 
76.2« with a h a l f - l i f e of about 3129 days 
equal to 8.6 yea r s . Liver re tent ion was as 
i f 9.6% of the injected Cf was re ta ined with 
a h a l f - l i f e of 2.5 days and 18.5% with a 
h a l f - l i f e of 1192 days egaal to 3.3 yea r s . 
I t appeared tha t there was no important 
differences between these two Cf isotopes in 
e i ther t o t a l body or l i ve r r e t en t ion . (Auth) 

<121> 
Lloyd, S.D., C.W. Mays, D.B. Atherton, and S.S. 
Gaufin, Oniversity of Otah, College of Medicine, 
Badiobiology Division, Departaent of Anatomy, 
Sal t Lake City, OT. 1972, March 31 

CalifornluB Retention in Beagles During the 
F i r s t Year After In jec t ion . COO-119-2il6s Part 
of Dougherty, T.F. , Eesearch in Radiobiology, 
Annual Report of Work in Progress in the 
In te rna l I r r ad i a t ion Program, (p. 289-298), 380 
p. 

Measurements of the re tent ion of c i t r a t e 
coaplexed, intravenously injected Cf 219 and 
Cf 252 In the total-body aad l i v e r of beagles 
have been extended to one year af ter 
in jec t ion . The biological h a l f - t i a e of Cf i a 
the t o t a l body appears to be in the order of 
6 years . Sacrif ice of 2 addi t ional dogs for 
d i s t r i bu t loa s tad ies confirm an e a r l i e r 
conclusion tha t l i v e r , skeleton, thyro id , and 
kidney were the t i s s u e s with highest Cf 
concentrat ion. Fission product iodine 
isotopes were found in the thyroid glands of 
Cf 252 injected dogs. (Aath) 

Table 1 shows d i s t r i bu t i on and concentration of 
injected Cf 2«9 and Cf 252 la the t i s s u e s of 
beagles. 

<122> 
Lloyd, B.D., C f . Mays, D.B. Atherton, G.B. 
Taylor, and J .L . l i l l l a u s , Onlvers i t i of Otah, 
College of Meaiclne, Badiobiology Division, 
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<122> COKT. 
Department of Anatomy, S a l t Lake C i t y , OT. 
1971, Harch 31 

C a l i f o r n i a m B e t e n t l o n , E x c r e t i o n and 
D i s t r i b u t i o n In B e a g l e s Soon a f t e r I n j e c t i o n . 
C00-119-2IH»! p a r t of Doughe r ty , T . f . , S e s e a r c h 
In B a d i o b i o l o g y , Annual Bepor t of Work l a 
P r o g r e s s i n t h e I n t e r n a l I r r a d i a t i o n P r o g r a a , 
( p . 1 0 2 - 1 1 6 ) , «2« p . 

The metabol i sm of c a l i f o r n i u i has been 
s t u d i e d i n 11 b e a g l e s from 0 t o 82 days a f t e r 
i a t r a v e n o o s i n j e c t i o n w i th Cf 2«9 or Cf 252 
as cf(4-3) i n c i t r a t e b u f f e r . T o t a l e x c r e t i o n 
du r ing t h e f i r s t 21 days a f t e r i n j e c t i o n was 
main ly u r i n a r y . Of t h e Cf e l i a i a a t e d i a t h i s 
3 week p e r i o d , abou t 3/5 appea red in t h e 
f i r s t d a y ' s c o l l e c t i o n . n e a r l y t w i c e a s much 
c a l i f o r n i u a was e x c r e t e d In 3 weeks a f t e r 
I n j e c t i o n as h a s been o b s e r v e d w i t h b e a g l e s 
g iven Am 2*1 or Pa 219 . A c o B b i n a t i o n 
o f t o t a l - b o d y and p a r t i a l - b o d y g a s a a - r a y 
c o u n t i n g of t h e l i v i n g dogs i n d i c a t e d t h a t a t 
1 week abou t 20% of t h e i n j e c t e d Cf was 
d e p o s i t e d i n t h e l i v e r and t h a t n e a r l y 60% 
remained i n n o a - l i v e r t i s s a e (mainly 
s k e l e t o n ) . T h i s r e t e n t i o n p a t t e r n p e r s i s t e d 
u n t i l a t l e a s t 82 days a f t e r i n j e c t i o n . I n 
c o n t r a s t , t h e r e t e n t i o n of An 2*1 d u r i n g a 
c o r r e s p o n d i n g p e r i o d a v e r a g e d abou t 50? of 
t h e i n j e c t e d a c t i v i t y l a l i v e r aad i»0^ in 
s k e l e t o n , wh i l e v a l u e s f o r were s a c r i f i c e d 
f o r d i s t r i b u t i o n s t u d i e s "^ and 21 days a f t e r 
the i n j e c t o a of Cf m . T i s s u e s e x h i b i t i n g 
r e l a t i v e l y high Cf c o n c e n t r a t i o n s were l i v e r , 
s k e l e t o n , k i d n e y , d u r a , c o n n e c t i v e t i s s u e , 
and, i n t h e 7 day dog , t h e t h y r o i l . Al though 
l i v e r c o n c e n t r a t i o n of Cf was lower r e l a t i v e 
t o t h a t of Pu 239 o r e s p e c i a l l y Aa 2 4 1 , 
kidney c o n c e n t r a t i o n of Cf was s i g n i f i c a n t l y 
h i g h e r . S k e l e t a l Cf c o n c e n t r a t i o n was 
s i m i l a r t o t h a t f o r Pu 239 bu t was abou t 
double t h a t fo r Am 2'»1 a t c o r r e s p o n d i n g 
burden t i m e s . Average t h y r o i d c o n c e n t r a t i o n s 
of t h e s e 3 e l e m e n t s were h i g h e s t f o r 
americ iam and c a l i f o r n i u m b a t l o w e s t f o r 
P lu ton ium. T i s s u e s a t r i s k from I n c o r p o r a t e d 
c a l i f o r n i u m a p p e a r t o be l i v e r , s k e l e t o n , 
k i d n e y , and t h y r o i d . (Auth) 

T a b l e s 2-7 show t h e e x c r e t i o n , b i o l o g i c a l 
r e t e n t i o n aad d i s t r i b u t i o n of Cf 2»9, Cf 252 , Po 
230 and Am 2 « 1 . 

on development of f e t u s e s and progeny f r o a 
damaged males showed t h a t such progeny was 
c h a r a c t e r i z e d by h i g h e r a o r t a l i t y . I t was 
conc luded t h a t t h e g e n e t i c a l r i s k a s s o c i a t e d 
wi th t h e r a d i o n u c l i d e s was p r i n c i p a l l y 
d e t e r a i n e d by t h e dose l o n g a b s o r b e d i n t h e 
t e s t e s and d id n o t depend on r a d i o n u c l i d e 
d i s t r i b u t i o n and t h e d o s e abso rbed In t h e 
whole body. S e n s i t i v i t y coBpa r i son of t h e 
• a l e and f ema le gonads showed t h a t f ema le 
gonads were more s e n s i t i v e t o t h e a c t i o n of 
t h e g i v e n r a d i o n u c l i d e s . This may be 
p robab ly e x p l a i n e d by i n c r e a s e d r a d i o n u c l i d e 
a f f i n i t y t o t h e o v a r i e s a s compared t o t h e 
t e s t e s . I s ev idenced by t h e r e c e n t d a t a , i f 
t h e a a x i a u a p e r m i s s i b l e c o n c e n t r a t i o n s 
recomaended by ICIP t o t h e gonads a s t h e 
c r i t i c a l o rgan a r e t a k e n i n t o a c c o u n t , i t 
should be rev iewed t o w a r d s t h e i r d e c r e a s e ; 
f o r t h e o v a r i e s by 2 . 7 t i a e s ^ f o r t h e t e s t e s 
by 3.6 t i m e s (1 131) ; f o r t h e o v a r i e s by 3 
t i m e s , f o r t h e t e s t e s by 1.5 t i m e s (Su 1 0 6 ) ; 
f o r t h e t e s t e s by 1l»-«5 t i m e s (Am 241) ; from 
t h e d a t a of t h e a u t h o r f o r t h e t e s t e s by 3-5 
t i m e s (HTO) ; and bv 1 .5-2 t i m e s ( I 1 3 1 ) . 
CPB«) 

<12«> 
L y a b c h a a s k i i , E . R . , I n s t i t u t e of B i o p h y s i c s , 
Soscow, BSSR. 1972 

Behavior aad n a t u r e of t h e M i c r o d l s t r i b u t i o n of 
P l u t o n i a i 239 i n t h e Bat Organism a f t e r Chron ic 
I n h a l a t i o n of I t s S o l u b l e Compounds. 
AEC-t r -7352; P a r t of B a d i o b i o l o g l y a , (p . 
170-180) ; R a d i o b i o l o g y , 1 2 ( 2 ) , 272-278 

The b e h a v i o r and a i c r o d i s t r i b u t l o n of 
p l a t o n i u a 239 In t h e o r g a n s d a r i n g and a f t e r 
t h e end of 160-day i n h a l a t l o a of Pu c i t r a t e 
aad ammoaium p lu ton iam p e a t a c a r b o n a t e were 
s t u d i e d l a e x p e r i m e n t s on 205 r a t s . Good 
c o r r e l a t i o n was e s t a b l i s h e d between t h e 
a c t u a l aad c a l c u l a t e d a o c a a u l a t i o n s of t h e 
i s o t o p e in t h e l u n g s and s k e l e t o n d u r l a g t h e 
p r o c e s s of I n h a l a t i o n . A n o a u n i f o r a 
d i s t r i b u t i o n of p l u t o n i u m in t h e l ungs was 
r e v e a l e d by t h e method of 
h i s t o a u t o r a d i o g r a p h y . (Auth) 

The c o n t e n t of Pa 239 i a t h e o r g a n s of r a t s 
f o l l o w i n g i n h a l a t i o n of s o l u b l e Pa compounds i s 
g i v e n in a t a b l e . 

<123> 
L y a g i n s k a y a , A . f . , I n s t i t u t e of B i o p h y s i c s , 
Hoscow, OSSS. 1973 

E s t i m a t i o n of P e r a i s s i b l e R a d i a t i o n Doses from 
I o d i n e 1 3 1 , S t r o n t i u m 9 0 , HTO, and A m a r i c i a s 2«1 
t o t h e Gonads. COSF-720503; P a r t of Bujdoso, E. 
(Ed.) , Hea l th P h y s i c s Problems of I n t e r n a l 
C o n t a m i n a t i o n , P r o c e e d i n g s of t h e IRP i 2aa 
Furopeaa Congress on R a d i a t i o n P r o t e c t i o n h e l d 
l a Budapes t , Hnngary, Say 3 - 5 , 1972, (p, 
i e i - 1 8 « ) , 65^ p . 

Expe r imen t s were per formed on r a t s 
s u b j e c t e d t o a s i n g l e a d n i n l s t r a t i 
in a dose range of 0.0011-20 u C i / g , 
to 300 u c l / g or Am 2 « 1 - f r o a C.OOOS 
n c l / g . F u n c t i o n a l and s t r u c t a r a l 
were s t u d i e d i n t h e gonads a t v a r l 
p e r i o d s a f t e r a d n i n i s t t a t l o n of th 
r a d i o n u c l i d e s and t h e abso rbed dos 
whole body and i n t h e gonads i 
The r e s u l t s showed t h a t Am 211 cau 
l o o s e n i n g of t a b u l e s t r u c t u r e s whi 
caased a t i g h t e n i n g and r e d u c t i o n 
HTO and e x t e r n a l r a d i a t i o n indaced 
p r o g r e s s i v e development of degener 
changes aad I 131 c a a s e d e x c e s s pr 
of i n i t i a l s p e r m a t o g e n e s i s c e l l s 

t h a t were 
in of Sr 90 
HTO-from 8 
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<125> 
L y o b c h a n s k i i , B. f i . , I n s t i t u t e of B i o p h y s i c s , 
Hoscow, USSR. 1967 

The Behavior of P l u t o n i u a 239 l a R a t s A f t e r a 
S i n g l e I n h a l a t i o n of some of I t s Chemical 
Compounds. AEC-t r -6889; P a r t of B a d i o b i o l o g y , 
(p . 8 8 - 9 6 ) , 253 p . ; R a d i o b i o l o g i y a , 7 ( 4 ) , 5iH-5«7 

A e r o s o l s of Pu compounds d i f f e r i n g i n 
s o l u b i l i t y and v a l e n c e s t a t e were i n h a l e d for 
2 0 min by 591 r a t s of t h e Wls t a r l i n e 
weighing 1itO-200 g . . The compounds were 
p l a ton ium c i t r a t e (+«) , sodium 
T J l u t o n y l t r l a c e t a t e (-^6), ammonium p l a t o n i u m 
p e n t a c a r b o n a t e ( + * ) , p l u t o n i u n c h l o r i d e ( * 3 ) , 
P lu tonium n i t r a t e (to) , and aanon iua 
Plu tonium p e a t a c a r b o n a t e (+H) . The a n i i a l s 
were s a c r i f i c e d i m m e d i a t e l y a f t e r i n h a l a t i o n 
and a f t e r 1, 8 , 3 2 , 6 4 , 128, and 230-256 
d a y s . Pu c o n t e n t was d e t e r m i n e d i n t h e 
l u n g s , b i f u r c a t e d lymph nodes , femur^ l i v e r , 
s p l e e n , and k i d n e y s . I n i t i a l d e p o s i t i o n of 
Pa 239 (28.6R of t h e i n t a k e ) d i d not depend 
on chemica l form and c o a c e n t r a t i o n in t h e 
i n s p i r e d a i r . In a l l s a b s e g u e a t p e r i o d s t h e 
l e v e l of Pu i n t h e l u n g s depended 
s u b s t a a t i a l l y upon t h e i n h a l e d f o r a . The 
s o l u b l e compounds were d e p o s i t e d main ly i n 
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<126> 
Hahlum, D.D., Bat te l le l e a o r i a l I n s t i t u t e , 
Pacif ic Horthwest Laborator ies , Biology 
Departaent, Bichland, HA. 1972, September 

Effects of I r r ad ia t ing Skin, BSWL-16 50 (Part 
1); Par t of Thompson, R.C. (Ed.) , Annual Heoort 
for 1971, (D. 10-11) , 313 p . 

Observation of p igs , which were exposed to 
1-i»0 krads of beta r ad ia t ion froa Tl 20* 
plaques approximately 3 years ago, cont inues . 
Areas that were exposed to 6 , IS, or 10 krad 
when the animal was an adul t appear as th in 
whitened c i r c l e s with an area only s l i g h t l y 
la rger than t h a t o r ig ina l ly exposed. Areas 
which received 1 or 2,5 krad are aot grossly 
v i s i b l e . In c o n t r a s t , in animals exposed as 
neonates, l es ions were noted at 2 krad aad 
the affected area was several times t h a t 
o r i g i n i a l l y i r r a d i a t e d . Additional analyses 
have been obtained from t i s sues from pigs 
which received Pu 239 intradermally 8-10 
years ago. Ho skin t aaor s have yet been 
found. The coacentrat ion of Pu 239 In l i ve r 
was as great or g rea te r than that in boae. 
Estimated radia t ion dose to the l i ve r ranged 
between 65 and 1165 rads per year based on the 
concentrat ion of Pa 239 in the l i ve r a t time 
of death. (Auth) 

<127> 
flahlam, D.D., Bat te l le Seaorial I n s t i t u t e , 
Pacific Horthwest Laborator ies , Biology 
Department, Bichland, WA. 1973, April 

Skin I r r a d i a t i o n S tudies . BSWL-1750 (Part 1) ; 
Part of Thompson, B.C. (Ed,) , Aanaal Beport for 
1972, (p. 15-16), 103 p. 

Daring the past year no chaages have occurred 
ia the skin of Hanford a in la tu re swlae 
exposed four years ago t o graded r ad ia t ion 
doses fora Tl 20« plaques. Areas of 0.5 CB2 
aad g rea te r , exposed to doses of 6.25 krad 
and higher, appear as t h i n , whitened a reas . 
Aniaals exposed a t e ight days of age show 
extensive enlargement of the exposed area, 
accompanied by considerable scar t i s s u e 
formation. Damage in adult and newborn r a t s 
exposed to as much as 50,000 rads froa Pu 239 
plaques i s l imited to a s l i gh t ou t l l ae of the 
exposed areas i n a few animals. (ST) 

<128> 
Hahlum, D.D., Bat te l le iemorial I n s t i t u t e , 
Pacific Horthwest Labora tor ies , Biology 
Departaent, Bichland, WA. 1973, April 

Platoniua in Miniature S-wlne. BWL-1750 (Part 
1); Part of Thompson, B.C. (Ed,), Annual Report 
for 1972, (p. 11), 103 p . 

The l a s t of the o in ia tu re pigs injected 
intraaermally with 0.0016 to 5 uCi of Pu 239 

proximately 11 yr ago was aecropsied, and 
5 taken for h i s t o log i c e iaa ina t ion and 

radiochemical analyses . As with previous 
a n i a a l s , the re were l i n i i a l skin 
s 

lesions—small depressions with scar t i s s u e 
bu i l t up around the depression. Hone of 
these aniaals showed gross evidence of 
ske le ta l tumors. The radiochemical data from 
these animals has been used to ca lcu la te 
radia t ion doses, par t icu la r ly to the l i ve r 
aad to the skeleton. Doses to bone have 
exceeded those which resul ted in a 
subs tan t ia l incidence of osteogenic sarcoma 
In the Oniversity of Dtah dogs. These data 
derived from only six p igs , strongly indicate 
the nped for addi t ional long-term s tudies in 
a large animal other than the dog, A number 
of l i ve r l e s ions , including tumors, were 
noted in these pigs; and attempts are being 
made to ds t emine whether these are in excess 
of those noraally expected. (Auth)(Comulete 
text) 

<129> 
Kahlum, D.D., and i t .J , Clarke, Hanford Atomic 
Products Operation, Biology Laboratory, 
Richland, WA. 196i», January 15 

Influence of l a t e r a a l Emitters on Chemical 
Carcinogenesis. HW-30500; Part of Kornberg, 
B.A. and Swezea, 1.8. (Eds.) , Hanford Biology 
Research Annual Beport for 1963, (p. 123), 2*2 p. 

Female r a t s were injected intravenously with 
the radionuclide (2 uCi Pu 238, or 2 or 20 
UCi Ce Utt-Pr lUK) and then fed a d i e t 
containing 0.06^ dimethylaainoazobeazene 
(DHAB) . I t was shown tha t aniaa ls t h a t 
received both radionuclide and DHAB tended to 
have a s l i g h t l y lower Incidence of tumor 
formation than those tha t received DHAB 
alone. The types of neoplasms observed 
appeared to be predominantly of the b i l i a r y 
adenocarcinoma type. (F^g) 

<130> 
Hahlum, D.D., P.P. Hungate, and S.E. Sikov, 
Bat te l le aemorlal I n s t i t u t e , Pacif ic Horthwest 
Laboratories, Biology Department, Sichland, Mi. 
1973, April 

Elnsteinlam and Bsrkellua Toxicity and 
Betabollsa in Bats. BNfL-1750 (Part 1); Part of 
Thoapson, B.C. (Sd . j , Annual Report for 1972, 
(p. 12-13), 103 p . 

Rats Injected intravenously with Es 253 as 
adults showed greater oo r t a l i t y and 
osteosarcoma incidence than did r a t s 
injected as weanlings. The incidence of 
aamaary taaors was increased in males 
injected as a d u l t s . Absorption, of Bk or Es 
given in HCl from the gas t ro in t e s t ina l t r a c t 
was increased nearly 100 fold when the 
normality of the acid was increased from 0,01 
to 0 ,5 . (Auth) (ST) 

<131> 
BahluB, D.D., and M.S. Sikov, Ba t t e l l e Beaorial 
I n s t i t u t e , Pacif ic Sorthwest Laboratories, 
Biology Department, Bichland, »A. 1967, July 

Effect of Age on Absorption of Plutonium from 
the Gas t ro in tes t ina l Tract of Sa t s . BSWL-480; 
Part of Thompson, B.C. and Swezea, E.G. (Eds.) , 
Annual Seport for 1966, (p. UO-HI), 207 p . 

Plutoniua(•»») c i t r a t e was administered by 
gavage t o groups of r a t s of 1, 20 (1 day 
before weaning), 21 ( iaaedia te ly 
postweaning), or 35 days of age. Anioals froa 
these groups were sacrif iced a t s e r i a l t i a e s 
ranging from 1 hr to 20 days 
postadminis t rat ion. I t was shown that the 
absorption of plutoaiaa (•••4) c i t r a t e was 
subs tan t ia l ly greater in the day-old r a t s 
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<131> COST. 
than in the r a t s of 20, 21, or 35 days of 
age. Betentlon was higher in the preweanling 
(1 and 20 day) r a t s than in the older an i sa l s 
and there was an evident tendency for 
t rans loca t ion of Pa to bone in the 
preweanling r a t s which was l e s s evident with 
increasing age. (PH») 

<132> 
Hahlum, D.D., and H.l . Sikov, Ba t t e l l e S e i o r i a l 
I n s t i t u t e , Pacif ic Sorthwest l a b o r a t o r i e s . 
Biology Departaent, Richland, Wi. 1972, 
September 

Influence of Age on the Late Effects of 
Honoaerlc Plutoniua 239 in the Bat. BIWL-1650 
(Part 1) ; Part of Thompson, l . C . (Ed.), Annual 
Report for 1971, (p. 75-76) , 313 p. 

The protocol for a study of 
age on the l a t e e f fec t s and 
tuBor response of r a t s t o Pu 
described. Adult, weanling, 
day fetuses were exposed to 
by a s ing le intravenous or I 
in ject ion or by intravenoas 
dam. Dose levels were se lec 
same average rad ia t ion do; 
rads) to the femur In the f i 
postexposure. The doses wer' 
to dan, 6.0 to 60 uCi/kg; ne 
uCi/kg; and weanling and adu 
uCi/kg. No r e su l t s are yet 

the influence of 
on the eventual 

239 i s 
new born, and 19 

monomeric Pu 239 
nt racardiac 
inject ion of the 
ted to give the 

(7, 2 3, and 70 
r s t 10 days 
e: prenata l dose 
wborn, 3.0 to 30 
I t , 0.3 t o 3 
ava i l ab le , (ST) 

<133> 
Mahlum, D.D., H.B. Sikov, and M. Kashiaa, 
Ba t t e l l e Memorial I n s t i t u t e , Pacific Horthwest 
Labora tor ies , Biology Departaent, Richland, WA. 
1972, September 

Distr ibut ion and Subacute Toxicity of 
EinstelniuB 2 53 in Weanling and Adult Rats . 
BSfL-1650 (Part 1) ; Part of Thompson, B.C. 
(Ed.), Annual Beport for 1971, (p. 82-85), 313 p. 

The highest concentration of Es 25 3 was found 
ia the skeleton of the r a t whether i t was 
administered to newborns, weanlings, or 
adu l t s ; subs tan t ia l concentrat ions were a lso 
found in the l i v e r , spleen and kidney. 
Mortality was grea ter among adults t r ea ted 
with 50 to 150 uCi/kg doses cf Bs 253 but 
ske le ta l defects were more prevalent and 
severe among animals t rea ted as weanlings. 
Marked e f fec t s on den t i t ion were noted in 
both weanlings and adul ts t rea ted with Es 
253. This nay be r e l a t ed t o an ear ly 
loca l i sa t ion of the nuclide in or near the 
tooth bud, (Auth) (RAF) 

<:13«> 
i!atsusaka, B . , and W.J. Bair, Ba t t e l l e Hemorial 
I n s t i t u t e , Pacif ic northwest Laborator ies , 
Biology Departaent, Richland, Hi, 1968, Hay 

Bi l iary Excretion of Plutoniua a f te r Pulmonary 
DeBOsitlon in Rats. BSHL-71ti Part of Thompson, 
B.C., e t a l r^ds.) , Annual Seoort for 1967, (o. 
3.20-3.22) , 253 p. 

Bi l iary excretion of plutonium was measured 
in r a t s a f t e r i n t r a t r achea l ia jec t ion aad 
inhalat ion of several plutonium compounds. 
Maximum b i l i a r y excret ion occurred a f t e r 
inhalat ion of Pu(S03)», This amounted to 
about 35% of the t o t a l plutonium excreted 
between the seventh aad th i r ty -e igh th day 
a f t e r exposure, (Aath) 

<135> 
Bays, C.» . , W.S.S. J ee , C.J . l abors , J r . , G.I . 
Taylor, W. Stevens, J . Dougherty, B . l . 
Christemsea, and T.P. Bougherty, University of 
Otah, College of aefliclne, Sadiobiology 
Division, Departaent of Anatoay, Sal t lake City, 
OT. 1973, March 31 

Sose Sc ien t i f i c Advantages in the Use of the 
Beagle in Long Tern Badiobiologisal Studies . 
COO-119-2»8j Part of Dougherty, T .P . , lesearch 
in Sadiobiology, Annual Report of Work in 
Progress In the In te rna l I r r ad i a t i on Program, 
(p. 110-1 «0), SOO p . 

The beagle was o r i g i n a l l y chosen as an 
e ipe r l aen ta l animal In radiobiology p r i aa r i l y 
because of i t s r e l a t i v e l y long l i fespan and 
metabolic s i m i l a r i t y t o aaa. Soae obvious 
s c i e n t i f i c advantages la rasing the beagle 
are; s k e l e t a l s im i l a r i t y to aaa, iapor tant 
jaw syndroae induced in aan and beagles, but 
not rodents , re levant radiographic 
information, osteosarcoma loca t ion , possible 
difference in shape of dose-responses 
rodents v s . l a rge Baaaals, unique sex 
difference in bone sarcoaa inductions mice 
vs. huaaas and beagles , growth dynamics of 
osteosarcoaas, l i v e r re tent ion of Pu 239, 
advantage in obtaining sequent ia l blood 
samples in beagles, co r t i cos t e ro id production 
s i a i l a t i t y between man and beagle, 
transaminase and a lka l ine phosphatase 
s i m i l a r i t i e s between man and beagle, and 
advantage of l a rge r organ size in 
radionuclide d i s t r i b u t i o n s tud ie s . (Auth) 

<136> 
Bays, C.», , aad B.D. Lloyd, Oniversity of otah. 
College of Hedicine, Badiobiology Division, 
Department of Anatomy, Sal t Lake Ci ty , OT. 
1973, Sarch 31 

Dose-SespoBse Relat ionships for the Induction of 
Bone Sarcomas by Beta and Alpha-Bait ters and the 
Effect of Dose-Bate on Delayed Soaatlc Effects 
from Low Let and Alpha-Eadiation (A summary 
prepared for the HAS-NRC Low Dose-Study Group 
meeting of July 25, 1973). COO-119-2»8; Part of 
Dougherty, T .P . , Research In Badiobiology, 
Annual Beport of fork in Progress in the 
In te raa l I r r ad i a t ion Prograa, (p. 370-377), (100 
p. 

The dose-respoase 
Induction of boae 
b e t a - e a i t t e r s i s s 
a lpha-emit ters sac 
228 and Ra 226, th 
l inear for rodents 
man and dog. In 1 
shortening and the 
froa low LET radia 
low dose-ra tes ave 
dose- ra tes . In co 
I r rad ia t ion froa 8 
bone sarcomas fro® 
the dose-ra te was 

re la t ionsh ip for the 
sarcoaa by long-l ived 
trongly sigmoid. For 
h as Pa 239, Th 228, sa 
e r e l a t ionsh ip appears 

but may be sigmoid for 
0 iatercomparlsons of l i f e 

Induction of neoplasms 
t i o a , the effect per rad a t 
raged 0.2 of t ha t a t high 
n t r a s t , for alpha 
a 22«, the incidence of 
a given dose increased as 

lowered. (Aath) 

<137> 
McClanahan, B .J . , aad H.A. Bagan, Ba t t e l l e 
Hemorial I n s t i t u t e , Pacif ic Horthwest 
l abora to r i e s . Biology Departaent, Richland, SA. 
1967, July 

Plutonium-Contaminated Woaad Stadies la Swine. 
BSHl-tSOj Part of Thompson, R.C. and Swezea, 
S.G. (^ds . ) . Annual Seport for 1966, (p. 
101-103), 207 p. 

Four years af ter intradermal in jec t ion of 
plutoniam n i t r a t e ia swine, l i v e r and 
?5keletal burdens were 11% aad 13%, 
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<137> CONT. 
r e s p e c t i v e l y , of t h e a d m i n i s t e r e d d o s e . 
P l u t o n i u a was a l s o p r e s e n t i n lymph n o d e s . 
T o u r n i q u e t a p p l i c a t i o n appea red t o r e d u c e t h e 
a b s o r p t i o n of s a b c u t a n e o u s l y i m p l a n t e d 
p l u t o n i u a i n t h e f o r e l e g of swine . C h i l l i n g 
t h e c o n t a m i n a t e d f o r e l e g d id not r e d u c e 
a b s o r p t i o n . (Auth) 

Table 1 shows r e t e n t i o n of Pu i n swine 1 y e a r s 
a f t e r i n t r a d e r m a l i n j e c t i o a . 

<13R> 
McClaaahan, B . J . , D.H. Wood, V.G. Hors tman , H.A, 
Pagan, and l . K . B u s t a d , Hanford A t o a i c P r o d a c t s 
O p e r a t i o n , Biology l a b o r a t o r y , R i c h l a n d , B4, 
196», J a n u a r y 15 

E f f e c t s of P l a t o n i u E i n Swine Sk in and I t s 
Removal . HW-80500; P a r t of Kornberg , l . S . and 
Swezea, F.G. ( E d s . ) , Hanford Biology Resea rch 
i n n u a l S e p o r t fo r 1963, ( p . 1 2 0 - 1 2 2 ) , 2H2 p . 

Blond m i n i a t a r e swine were i n l e c t e d on each 
f o r e l e g w i t h 5 u c l of Pu 239 (+«) n i t r a t e i n 
0 ,01 ml of a 0 ,2 S HS03 s o l u t i o n . Four h o u r s 
l a t e r t h e f i r s t of f o u r c o n s e c u t i v e d a i l y 
i n j e c t i o n s of t h e t r i s o d i u m c a l c i u m s a l t of 
d i e t h y l e n e t r i a a l n e p e n t a a c e t i c ac id (Sa3Ca 
DTPA) was a d m i n i s t e r e d i n t r a v e n o u s l y . I t was 
found t h a t I n c r e a s i n g t h e q u a n t i t y of MaSCa 
DTPA a d m i n i s t e r e d i n t r a v e n o u s l y f o l l o w i n g 
s u b c u t a n e o u s l E j e c t l o n a p p e a r e d t o f u r t h e r 
r e d u c e t h e amount of Pa 239 r e t a l a e d . 
S u f f u s i n g t h e i n j e c t i o n s i t e wi th 
c h y a o t r y p s i n d id no t i n c r e a s e Pu 239 
t r a n s l o c a t i o n , wh i l e a p p l i c a t i o n of a 
t o a r n i q u e t o r c o l d pack d id no t r e d u c e 
t r a n s l o c a t i o n . Four hundred and e i g h t y s k i n 
s i t e s on n i n e Hanford a i n i a t u r e swine 
i n j e c t e d I n t r a d e r a a l l y w i th 0.0016 t o 5 .0 uCi 
Pa 239 n i t r a t e p e r s i t e , 22 t o 30 ao- . ths a g o , 
were examined. Only 250 s i t e s were 
d e t e c t a b l e a s d e p r e s s e d a n d / o r t h i c k e n e d 
k e r a t i n i z e d a r e a s , and t h e y were l i m i t e d t o 
s i t e s i n j e c t e d with 0 , 0 0 8 uCi or more; 
however, a t no l e v e l were a l l s i t e s 
d e t e c t a b l e , (Auth) (PSS) 

Table 1 shows e f f e c t o f SaSCaDTPA (mg/kg) on 
r e t e n t i o n of Pu 239 in l i v e r , s k e l e t o n and 
r e g i o n a l l y a p h n o d e s . 

<139> 
H c C l e l l a n , R.O. ( I d . ) , and F .C. a u p p r e c h t ( E d , ) , 
L o v e l a c e F o u n d a t i o n f o r Medical I d u c a t l o n and 
B e s e a r c h , I n h a l a t i o n T o x i c o l o g y Besea rch 
I n s t i t u t e , Albuquerque , NH. 1973 , December 

I n h a l a t i o n T o x i c o l o g y Hesea rch I n s t i t u t e Annual 
B e p o r t , 1972-1973 . LP-<S6: 3!I2 p . 

F i f t y - f i v e p a p e r s a r e I n c l u d e d i n the 
1972-1973 annua l r e p o r t . P r o g r e s s i s 
r e p o r t e d on s t u d i e s c o n d u c t e d t o e v a l u a t e 
f a c t o r s i n f l u e n c i n g t h e t o x i c i t y of i n h a l e d 
r a d i o n u c l i d e s i n c l u d i n g p l u t o n i u a . S e v e r a l 
e x p e r i m e n t a l a n i a a l s i n c l u d i n g a i c e . Chines® 
h a m s t e r s , S y r i a n h a m s t e r s , r a t s , and b e a g l e 
dogs a r e b e i n g r o u t i n e l y used* S e c t i o n s on® 
t h r o u g h s e v e n a r e c o n c e r n e d with r e s e a r c h 
d i r e c t e d toward d e v e l o p i n g an improved 
u n d e r s t a n d i n g of t h e n a t u r e of r a d i o a c t i v e 
a e r o s o l s , i n c l u d i n g t h e i r p r o d u c t i o n and 
c h a r a c t e r i z a t i o n fo r u s e i n a n i a a l e x p o s u r e s ; 
o b t a i n i n g an u n d e r s t a n d i n g of t h e r a d i a t i o n 
dose p a t t e r n r e s u l t i n g f r o a i n h a l a t i o n of 
r a d i o a c t i v e a e r o s o l s of d i v e r s e c h a r a c t e r ; 
e s t a b l i s h i n g t h e r e l a t i o n s h i p between 
e x p o s u r e t o v a r i o a s l e v e l s and t y p e s of 
a e r o s o l s and t h e r e s u l t i n g b i o l o g i c a l 
e f f e c t s ; d e v e l o p i n g an i a p r o v e d u n d e r s t a a d i a g 
of t h e p a t h o g e n e s i s of r a d i a t i o n i n d u c e d 

<137> 

disease, especially as prodaced by Internally 
deposited radlonaclides that enter the body 
via inhalation; developing effective 
therapeatlc procedures for treating 
individuals accidentally exposed to 
radioactive aerosols; developing respiratory 
tract deposition models; and finding the 
retention pattern and effects of repeated 
exposures to radioactive aerosols. Appendix 
A ooatains data on the status of longevity 
and sacrifice experiments in beagle dogs. 
Data are presented on selected parameters 
relative to total body and lung content of 
radionuclides and the resultant radiation 
dcse received by individual dogs. Information 
Is provided on the current interpretation of 
the most prominent clinico-pathologlcal 
features associated with death of the 
animals. Thirteen papers were selected and 
abstracted separately for the data base, (ST) 

<1i»0> 
HcClellan, P,0., ¥.J. Clarke, ?.G. Horstman, 
J.R. HcKenney, S.E. Kerr, and L.K. Bustad, 
Haaford Atomic Prodacts Operation, Biology 
Laboratory, Richland, lA. 1961, January 10 

Comparative Toxicity of Strontinm 90, Radium 226 
and Platoniua 239 in Miniature Swine. HW-69500; 
Part of Hungate, P.P. and Swezea, E,G, (Eds.), 
Hanford Biology Besearch Annual Report for 1960, 
(p, 13-15), 195 p. 

tale niiniature swine of three different ages 
injected intravenously with Sr 90 (6H 
uCi/kq) , Ha 226 (6.it uCi/kg) or Pu 239 (1.3 
»Cl/kg) have exhibited only mlniaal 
pathological damage in nine to fifteen 
months. Hematological and blood biochemistry 
determinatioas were made routinely on all 
aniaals. The right hind and fore limb of 
each animal were radiographed every three 
months for detection of possible skeletal 
pathology. Although damage has been ainiaal 
to date, changes noted have included a 
thickening of the cortical bone, outgrowths 
of cortical bone into the aedallary canal, 
loss of definitive medullary canal and 
Increased trabeculation of spongiosa. The 
changes noted do not appear to be distinctive 
for any of the radionuclides injected. 
(PHH) (HP) 

<1i»1> 
HcDonald, K,E., J.F. Park, R.J. Olson, S.H. 
Busch, and C.t. Sanders, Battelle Hemorial 
Institute, Pacific Northwest laboratories. 
Biology Department, Biohlaad, Wi, 1972, 
September 

leaoval of Inhaled Plutonium 239 Dioxide from 
Beagle Dogs, BNWl-1650 (Part 1); Part of 
Thompson, R.C. (Ed,), innual leport for 1971, 
(p. 157-163), 313 p. 

Beagle dogs were exposed to plutoniam 239 
Pa02 aerosols and treated with DTPA, 
Phenergan (promethazine hydrochloride), DTPA 
plus Phenergan, or palionary lavage to 
deteraine the efficacy of these treatments in 
removing inhaled Pu. Lavage was accomplishefl 
by using a double Inien Carlen's 
bronchospicoietrj catheter^ lavaging the 
right lung only with 0.9% HaCl, leaving th® 
left lung to serve as control. Treataent 
continued on all groups for approxiaately 20 
weeks. The drug-treated groups retained 
essentially the sase anount of Pu as the 
control groap, while the lavage aniaals had a 
reduction of 50* in the lavaged lung. The 
final burden of the lavaged group was 67* of 
the Initial alveolar burden coapared to 93X 
for the controls and 91S for the other 
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<1«1> COST. 
t reated an i aa l s . At the present time 
pulmonary lavage i s the aost e f fec t ive lethod 
to remove inhaled plutoniua 239 Pu02 f ro i the 
laag. (Auth) (BAF) 

<1i»2> 
Het ivier , H., D. Hollbe, B. Basse, J . Lafua®, 
and A.A. Horvath (Trans la to r ) , Coaaissar ia t a 
I 'Pnergie Atoiique, centre d'Etudes de Bruyeres 
le-Chatel , Sontrouge, France. 1972, December 18 

neoplasms Induced in Baboon Apes (PAPIO PAPIO) 
by the Inhalat ion of Plutonium Dioxide, Comptes 
Eendus Academy of Science, Series D, 275(25), 
3069-1071; LF-tr-80; 6 p. 

Young baboon apes (PiPTO PAPIO) exposed to Pu 
239 oxide were found to exh ib i t lung cancer 
three months a f t e r inha la t ion of the tox ic 
substance. The types of turners observed, 
epidermal carcinomas and adenocarcinomas, are 
comparable t o those observed in man and the 
prospect of ex t rapola t ing these r e s u l t s to 
man i s emphasized. (FSa) 

<1«3> 
Hewhinney, J .A . , A . l . Brooks, and S.o. HcCellan, 
Lovelace Foundation for Medical Education and 
Research, Inhalat ion Toxicology Research 
I n s t i t u t e , Albuqueroas, HB. 1971, Soveaber 

Petention and Dis t r ibut ion of Injected 
Californium 252 ia Pats and Chinese Hamsters. 
LF-i»«; Part of HcClellan, B.O. and Buppreeht, 
F.C. (Bds.) , Inhalat ion Toxicology Sesearch 
I n s t i t u t e Annual Report, 1970-1971, (p. 96-101), 
373 p . 

The re ten t ion of ca l i forn luo 252 in r a t s and 
Chinese hamsters was observed for 6^ days 
followinq i n t r a p e r i t o n e a l in jec t ion of a 
c i t r a t e complex of cal ifornlui i 252, Organ 
d i s t r i bu t ion was determined by s e r i a l 
s ac r i f i ce of groups of s ix animals a t 1, 2, 
t, 8, 16, 32 and 6» days pos t - in jec t ion for 
each spec ies . Comparison of the whole-body 
re ten t ion oa t te rn of Cf 252 in the r a t and 
Chinese hamster revealed s ign i f i can t 
dif ferences . Although whole-body clearance 
was nearly equal at comparable times 
post- infect ion through SU days, differences 
were ref lec ted In the number of exponential 
coiioonents needed to adequately descr ibe the 
data and ia the e f fec t ive half - t imes of the 
long-term components of the two eqaations-
For r a t s the long-term component was c l ea r ly 
a function of avid ske l e t a l re tent ion whereas 
the long-term Gomponent for Chinese hamster 
re tent ion was a function of combined l i v e r 
and ske le t a l r e t e n t i o n . The greater 
con t ras t s between the two species were noted 
in organ d i s t r i b u t i on and r e t en t ion . The ra t 
i n i t i a l l y deposited much lower g a a n t i t i e s in 
the l iver and kidney. Elimination from these 
organs was character ized by half- t imes of 
approxlnately 5 days. Ia t he Chinese 
hamster, i n i t i a l deposit ion in the kidney and 
l i v e r was grea ter than in the r a t . The 
hamster kldaey denosit ion was el imiaated much 
l ike the r a t with shor t ef fect ive hal f - t ime. 
However, the l i v e r of the haas ter re tained 
the I n i t i a l burden mach longer thaa did the 
rat l i v e r . (Aath) 

<1iitt> 
Rewhinney, J ,A . , A.L. Brooks, and B.O, 
HcClellan, Lovelace Foandatioa for Medical 
Education aad Research, Inha la t i cn Toxicology 
Research I n s t i t u t e , Albuquerque, HH, 1972, Jane 

Comparison of the Petention and Dis t r ibut ion of 

Injected Californiua 252 ia Bats aad Chinese 
Hamsters, COBF-710919; Part of Thompson, R.C. 
and Bair, If.J. (Eds . ) , Proceedings of the 11th 
Hanford Synposlaa on the Biological Implicat ions 
of the TransuraniuB Ele iea t s held a t Sichland, 
Washington, September 27-29, 1971, Published in 
Health Physics , 22(6) , 695-700 

The re ten t ions of Cf 252 in the r a t and 
Chinese hamster were compared for 64 days 
following i n t r ape r i t onea l in ject ion of the 
c i t r a t e complex. Organ d i s t r i b u t l o a was 
aetermined by s e r i a l sacr i f i ce of groups of 6 
animals a t 1̂  2, ft, 8, 16, 32 and 6H days 
post inject lon for each species . Comparison 
of the whole-body re tent ion pat tern of Cf 252 
in the r a t aad Chinese hamster revealed 
s ign i f i can t d i f ferences . Although whole-body 
clearaace was nearly equal at comparable 
times post in jec t lon through 6« days, 
differences were ref lec ted ia the number of 
exponential components needed to adequately 
describe t he data and in the e f fec t ive 
h a l f - t i a e s of the long-term coaponents of the 
two equat ions . For r a t s , the long- te ra 
component was c lea r ly a function of avid 
ske le t a l re ten t ion whereas the long-term 
coaponent for Chinese hamster r e t en t ion was a 
function of coabined l i v e r and s k e l e t a l 
r e t en t ion . The greater con t ras t s between the 
two species were noted in organ d i s t r i bu t i on 
and r e t e n t i o n . The r a t i n i t i a l l y deposited 
much lower quan t i t i e s in the l i v e r and 
kidney. Bl ia ina t ion from these organs was 
character ized by half- t imes of approxiaately 
5 days. In the Chinese hamster, i n i t i a l 
deposit ion in the kidney and l i v e r was 
greater thaa in the r a t . The hamster kidney 
deposit ion was eliminated much l i k e the r a t 
with a shor t effect ive ha l f - t ime. However, 
the l i v e r of the haaster re tained the i n i t i a l 
burden auoh longer thaa did the r a t l i v e r . 
(Auth) 

<1i»5> 
Ki l le r , S . C , and B.S.S. Jee , Oniversity of 
Dtah, College of Sedlclne, Radiobiology 
Division, Department of Anatoay, Sal t Lake c i t y , 
OT. 1973, Haroh 31 

The Effects of Disodlam Ethane-1-Hydroxy-1, 
l-Dlphosphonate (EHDP) and Dlsodiua 
Dichloroaethanediphosphoaate (C12HDP) on Bone of 
the Proximal Tibia of the Growing Rat. 
COO-119-248; Part of Dougherty, T .P . , Research 
in Radiobiology, Annual Report of Work in 
Progress in the in t e rna l I r r ad i a t ion Prograa, 
(p. 27»-287), HOO p . 

In r a t s t rea ted for 10 days with EHDP and 
C12f!DPp observations from past s t u d i e s , sach 
as endochondral growth inh ib i t i on , bone 
formation decreases, mineral izat ion defec ts , 
and abnormal metaphyseal modeling were 
confirmed. The current s tudies also found 
the label ing index of osteoprogenitor c e l l s 
was depressed by higher doses (1.0 and 5.0 mg 
P/kg/day) of both compounds. The number of 
os teoblas t s was lower for a l l doses aad 
fur ther evidaace of decreased bone formatioa. 
Only 2.5 ag P/kg and 5.0 mg ?/kg lowered 
appos i t iona l bone formation r a t e s . The 
number of os teoc las t s along with the number 
of a u c l e i / o s t e o c l a s t , was higher a t a l l 
doses. Onderstanding of the diphosphoaates 
Is Important becaase of the p o s s i b i l i t y tha t 
they may affect the ske l e t a l binding and 
metabolism of bone-seekiag radioaucl ides sach 
as On 239. (HP) 

<1'»6> 
Boghlssi, A.A., and H.». Carter (Eds. ) , Sat lonal 
Envlronaental Besearch Center, Las Vegas, SV. 
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1971 

T r l t i u B . COSP-710809! P r o c e e d i n g s of a 
SyaposiuB h e l d i a Las ¥ e g a s , Hevada, August 
30-September 2, 1 9 7 1 . Messenger G r a p h i c s , 
P u b l i s h e r s , Las f e g a s , l e v a d a , 807 p . 

The book i s p r e p a r e d f r o i p a p e r s p r e s e n t e d a t 
t h e T r i t i u m sympos iaa , h e l d on August 28 t o 
S e p t e a b e r 3 , 1971 i n t h e F r o n t i e r H o t e l , l a s 
Vegas , Sevada . E i g h t y - f o u r p a p e r s a r e 
i n c l u d e d , t h i r t y - f o u r of which have been 
a b s t r a c t e d s e p a r a t e l y f o r t h e Data B a s e . The 
f o l l o w i n g t o p i c s a r e c o v e r e d : h i s t o r i c a l and 
c u r r e n t p e r s p e c t i v e s of t r i t i u m , t r i t i a a 
p r o d o c t l o s i n r e a c t o r s and by n u c l e a r 
weapons , d e t e c t i o n and a e a s u r e a e n t of 
t r l t i n a , c h e a i c a l and b i o l o g i c a l e f f e c t s o f 
t r i t i u B , k i n e t i c s o f t r l t i u a i n b i o l o g i c a l 
sy s t sBS such as i t s b e h a v i o r in f i s h 
e x c r e t i o n and i n man t u r n o v e r in aammals , 
© n v i r o n a e n t a l a s p e c t s of t r i t i u i i , such a s i t s 
b e h a v i o r i n t h e s o i l , e n v i r o n a e n t a 1 
m o n i t o r i n g t e c h n i q u e s and d a t a i n c l u d i n g 
t r i t i u m r e l e a s e s fro® n u c l e a r power s t a t i o n s , 
a p p l i c a t i o n s of t r i t i a a in b i o l o g i c a l , 
a e d i c a l and h y d r o l o g i c a l s t u d i e s and t r i t i u m 
h e a l t h p h y s i c s r e l a t e d s t u d i e s . (FHM) 

<1«7> 
Hole , B . H . , Hed ioa l R e s e a r c h C o u n c i l , 
B a d i o b i o l o g i c a l Besea rch O n i t , H a r w e l l , 
S n g l a n d . 1®62 

P r o b l e n s of l ow-Leve l I r r a d i a t i o n . P a r t of 
Dougher ty , T . F . , e t a l ( E d s . ) , P r « ; e e a i n g s of a 
Synpos iun on some Aspec t s of I n t e r n a l 
I r r a d i a t i o n h e l d a t The Homestead, Heber , O t a h , 
Bay 8 - 1 1 , 1961 . Pe rgason P r e s s , Hew l o r k , We-w 
York, ( p . 2 0 7 - 2 3 2 ) , 529 p . 

In t h i s r ev iew p a p e r , l o w - l e v e l r a d i a t i o n i s 
d e f i n e d a s a l e v e l o f r a d i a t l o a which 
p r o d u c e s a low l e v e l of e f f e c t r a t h e r t h a n a 
s p e c i f i c dose o r dose r a t e . W o n - s p e c i f i c 
l i f e s h o r t e n i n g i s no t a consequence of 
r a d i a t i o n e x p o s u r e , and most of t h e 
p r e s e n t a t i o n c o n c e r n s c a r c i n o g e n e s i s . Some 
human e v i d e n c e p o i n t s t o t h e i d e a t h a t tumor 
i n d u c t i o n by r a d i a t i o n i s a n a l t i p l l c a t l o n of 
a n a t u r a l p r o c e s s r a t h e r t h a n an i n d e p e n d e n t 
and a d d i t i v e phenomenon. The g e n e r a l 
p r i n c i p l e s of e x t r a c t i n g i n f o r m a t i o n f r o a 
d a t a a r e t h e same w h a t e v e r l e v e l o f e f f e c t i s 
b e i n g looked f o r , b a t b e c a a s e i t i s so much 
Bore l a b o r i o u s t o look f o r low l e v e l e f f e c t s , 
t h e r e i s a s t r o n g t e a p t a t i o a t o l o w e r t h e 
s t a n d a r d s of e x p e r l F J e n t a l p l a n n i n g aad of 
i n t e r p r e t a t i o n below t h e s c i e n t i f i c a l l y 
p e r m i s s i b l e . The r a d i o b i o l o g i c a l a s p e c t s of 
low l e v e l r a d i a t i o n and c a n c e r a s a r a r e 
e f f e c t a r e d i s c u s s e d w i t h r e s p e c t t o 
d i f f e r e n t s t u d i e s , s e v e r a l i n v o l v i n g 
p l a t o n i u m , r a d i u s , s t r o n t i u m 89 and 90 , and 
ca l c ium tt^. ^ y t r a p o l a t i n q d a t a f r o a a n i m a l 
exper iBsents t o humans i s e x t r e m e l y d i f f i c u l t 
and can b^ m i s l e a d i n g . F o r t y - o n e p a p e r s a r e 
r e v iewed. (BBH) 

<ia8> 
Morgan, T . J . , B .P . L a a d o l t , and J . Fame l ink , 
Purdup S J n i v e r s i t y , B i o n u c l e o a i o s D e p a r t a e n t , 
Bes t L a f a y e t t e , TH. 1971 

Behav io r of T r i t i u m in F i s h Fo l lowing Chron ic 
E x p o s u r e . cnjJF-710809; P a r t of H o g h i s s l , A.A. 
and C a r t e r , M . i . ( E d s , ) , P r o c e e d i n g s of a 
Symposium on T r i t i u m h e l d i n Las T e g a s , Nevada, 
August 3 0 - S e p t e i b e r 2, 1 9 7 1 . S e s s e n g e r 
G r a p h i c s , P u b l i s h e r s , l a s Vegas , flevada, (p , 
3 7 8 - 3 9 1 ) , fi07 p . 

& p r e l i a i n a r y e v a l i i a t i o n of t h e u p t a k e and 
e l i a l n a t l o B ©f t r i t l o a by f i s h grown i n 
t r i t i a t e d wa te r i s p r e s e n t e d . The t r i t i n t a 
c o n t a i n e d i a t h e f i s h t i s s u e was a n a l y s e d by 
l i q u i d s c i n t i l l a t i o n s p e c t r o m e t r y . For t h e 
up take s t u d i e s b l u e g i l l s and c h a a n e l c a t f i s h 
were exposed t o t r i t i a t e d wa te r 
c o n c e n t r a t i o n s of HO a C i / v o l a t a wa t e r 
t e s p e r a t n r e of 23 C, p i 7 . 5 and a 
a e t h y l o r a n g e a l k a l i n i t y of 85 ppm. F i s h 
s i z e s r anged f r o a 1 t o 20 g fo r c a t f i s h and 
10 t o 65 g f o r b l u e g i l l s . For e l i a i n a t i o n 
s t u d i e s c a t f i s h were exposed t o t r i t i a t e d 
water a t a c o n c e n t r a t i o n of 20 n C i / a l f o r 20 
d a y s , t hen t r a n s f e r r e d t o u n s o n t a a i n a t e a 
w a t e r . The r a t e of u p t a k e of t r i t i u m was 
r a p i d and r e a c h e d e a x i i a a v a l o e s w i t h i n 
a p p r o x i m a t e l y f o u r h o u r s , channe l c a t f i s h 
e x h i b i t i n g a l o r e r a p i d r a t e t h a n b l u e g i l l s . 
Th® • a x i a u a c o n c e n t r a t i o n of t r i t i a a i n bo th 
s p e c i e s was a p p r o x i a a t e l y 75* of t h a t of t h e 
a e d l a . Channel c a t f i s h e x h i b i t e d a r a p i d 
r e l e a s e of t r i t i u m wi th e s s e n t i a l l y a l l t h e 
t r i t i a i b e i n g e l l a l n a t e d In « hou r s a f t e r 
removal f r o a t r i t i a t e d w a t e r . The r a t e of 
up take of t r i t l u B by t h e g i l l s and a u s c l e 
t i s s a e was found t o be s l i g h t l y more r a p i d 
than f o r t h e g o t and k i d n e y s . (SAP) 

<11I9> 
Hoskalev , l a . I , , I n s t i t u t e of B i o p h y s i c s , 
MOSCOW, OSSS. 1973 

Some I m p o r t a n t Problems of B i o l o g i c a l Ac t ion of 
T r a n s u r a n i u s E l e m e n t s . COSf-720503; P a r t of 
Bajdoso , E. ( S d . ) , Hea l th Phys i c s Problems of 
I n t e r n a l C o n t a m i n a t i o n , P r o c e e d i n g s of t h e IBPA 
2nd European Congress on S a d i a t i o n P r o t e c t i o n 
h e l d in B u d a p e s t , Hungary, Hay 3 - 5 , 1972, ( p . 
187-195) , 655 p . 

i ^esu l t s o b t a i n e d on t h e problems of 
b i o l o g i c a l a c t i o n of Pa 239 and o t h e r 
t r a n s u r a n i u a e l e m e n t s a r e p r e s e n t e d . 
B i o l o g i c a l a c t i o n of v a r i o u s compounds of 
t h e s e r a d i o n u c l i d e s i s c o n s i d e r e d a s a 
f u n c t i o n of t h e dose a n i r o u t e of i n t a k e i n t o 
t h e body, i n c l u d i n g i n h a l a t i o n , i n t r a v e n o u s 
and i n t r a p e r i t o n e a l a d a i n i s t r a t i o n of t h e 
i s o t o p e s . Mach a t t e n t i o n i s g i v e n t o t h e 
a n a l y s i s of l a t e e f f e c t s d e v e l o p i n g i n t h e 
body a s a r e s u l t of i n j u r y by Pu 239, Am 2II1 
and Sp 237 , d o s e - e f f e c t c u r v e s f o r bone and 
lung t u m o r s , e s t i a a t i o n of alnimam 
c a r c i n o g e n i c dose l e v e l s and d o s e s n o t 
a f f e c t i n g t h e n a t u r a l l i f e - s p a n . A 
c o B o a r a t i v e a n a l y s i s of t h e d a t a on t h e 
b i o l o g i c a l e f f e c t of Pu 239, Am 2 « 1 , Cm 2 1 * 
and 1p 2 37 r e v e a l s t h a t t h e y a r e a l l h i g h l y 
t o x i c . The a c u t e (LD 50/30) and s u b a c u t e (LD 
50/120) e f f e c t i v e dose s fo r Pu 239 a r e 
markedly lower t h a n f o r Am 2*1 and Cm 2 « t . 
The c h r o n i c a l l y e f f e c t i v e doses (LD 50/360) 
f o r Pu 239 and As 2«1 a r e t h e same, b u t f o r 
Cm 2^2 t h e y a r e c o n s i d e r a b l e l ower . The LD 
50/30 v a l u e s fo r Sp 237 a r e 20 t o 38 t i m e s , 
and t h e LB 50/350 v a l u e s 1 t o 8 t i m e s lower 
than f o r Pa 239, Aa 2 « 1 , and Cm 2««, A 
comparison of d a t a on Pu 239 t o x i c i t y , a s 
r e l a t e d t o t h e e n t r y pa thways , i n d i c a t e s t h a t 
i n h a l e d Pu 239 i s f a r more t o x i c than 
Plu tonium i n t r o d u c e d i n t r a p e r i t o n e a l l y , 
Thas , when compar ing t h e doses c a u s i n g a 
l i n l B u a r e d u c t i o n of r a t l i f e e x p e c t a n c y , Pu 
219 in f a r more t o x i c t h a a p lu ton iam 
i n t r o d u c e d i n t r a p e r i t o n e a l l y . Thas , when 
comparing t h e d o s e s c a u s i n g a a i n i n u a 
r e d u c t i o n of r a t l i f e e x p e c t a n c y . Pa 239 
( c i t r a t e o r plutoniua-amionluffl 
p e n t a c a r b o n a t e ) when i n h a l e d (0.00073 uCi /g) 
proved t o be abou t seven t imes a s t o x i c a s 
when a d m i n i s t e r e d i n t r a p e r i t o n e a l l y (0 .0050 
a c l / g ) , When compar ing t h e D o t e n t i a l h a z a r d s 
of Sp 237, Pu 239 and Am 2»1 a r i s i n g f r o a 
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<1»9> COMT. 
a l p h a i r r a d i a t i o n by t h e s e i s o t o p e s , i t i s 
r e v e a l e d t h a t i n i n d u c i n g o s t e o s a r c o m a s aad 
lung c a n c e r s "Jp 237 e x h i b i t s t h e h i g h e s t 
e f f i c i e n c y , Pu 239 o c c u p i e s second p l a c e , and 
AB 291 i s t h e l e a s t e f f e c t i v e of the t h r e e 
r a d i o e l e m e n t s , (Aath) (FMM) 

Table 1 shows LD 50 v a l u e s f o l l o w i n g i n t r a v e n o a s 
a d m i n i s t r a t i o n of t r a n s u r a n l c e l e m e n t s t o r a t s . 

<150> 
Hoska lev , T u , l . , and ¥ , S . K a l i s t r a t o v a , l o t 
g i v e n . 1«72 

B i o l o d i c a l E f f e c t s of B a d i a t i o n f roa E x t e r n a l 
and I n t e r n a l S o u r c e s , AEC-tr-7U57; 515 p . 

•''he book c o n t a i n s i n v e s t i g a t i o n s by s e v e r a l 
a u t h o r s of t h e b i o l o g i c a l e f f e c t s of i o n i z i n g 
r a d i a t i o n from both e x t e r n a l and i n t e r n a l 
s o u r c e s . T w e n t y - f i v e p a p e r s have been 
a b s t r a c t e d s e n a r a t e l y f o r t h e da t a b a s e . 
Data a r e o r e s e a t e d on t h e b i o l o g i c a l e f f e c t s 
of f i s s i o n n e u t r o n s , a s w e l l a s mixed gaaaa 
and n e u t r o n r a d i a t i o n . The r e s u l t s of t h e s e 
s t u d i e s show c o n c l u s i v e l y t h a t t h e b i o l o g i c a l 
e f f e c t of i r r a d i a t i o n i s r e l a t e d t o t h e 
d i s t r i b u t i o n of a b s o r b e d ene rgy i n t h e 
organism and r a d i a t i o n c o n d i t i o n s 
( i n s t a n t a n e o u s , b r i e f , l o n g - t e r m ) . S t u d i e s 
on me tabo l i sm and b i o l o g i c a l e f f e c t s of t h e 
f o l l o w i n g r a d i o a u c l i d e s , Gd 1=3, fp 2 3 5 , Pu 
239, and Am 211 a r e r e p o r t e d . Also I n c l u d e d 
a r e d a t a on d i s t r i b u t i o n of r a d i o a c t i v e 
i s o t o p e s , on k i n e t i c s of me tabo l i sm of 
t r a n s u r a n l c (Mp 237 , Am 2 » 1 , Cm 2«2 , Pa 239) 
aad r a r e - e a r t h e l e m e n t s (Gd 153, La 1 « 0 , Ce 
1«a, Pn 147 , Ea 152, Tb 160) , t h e 
q u a n t i t a t i v e r e l a t i o n be tween some p a r a m e t e r s 
of metabol i sm of r a d i o a c t i v e s u b s t a n c e s aad 
t h e i r p h y s i c o c h e m i c a l o r o p e r t i e s , tha e f f e c t s 
of e x t e r n a l i r r a d i a t i o n on t h e b e h a v i o r of 
r a d i o i s o t o p e s i n t h e a n i m a l o rgan i sm, a s w e l l 
as m a t h e m a t i c a l methods d e s c r i b l a g th® 
c h a r a c t e r i s t i c s of r a d i o n u c l i d e metabol i sm i n 
t h e o r g a n i s m , d a t a on t h e r o l e of t h e 
g e o m e t r i c f a c t o r , and c o e f f i c i e n t of 
n o a n n i f o r a i t y of dose d i s t r i b u t l o a in 
e x p r e s s i o n of t h e b i o l o g i c a l e f f e c t . Data 
a r e r e p o r t e d on t h e b i o l o g i c a l e f f e c t s of 
t r a n s u r a n l c e l e a e n t s a n d , s p e c i f i c a l l y , d a t a 
on t h e k i n e t i c s of m e t a b o l i s B and b i o l o g i c a l 
e f f e c t s f o l l o w i n g I n h a l a t i o n t h e r e o f ; s o a e 
e x p e r i m e n t a l d a t a a r e g i v e n on t h e f u n c t i o a a l 
changes in t h e r e s p i r a t o r y , c a r d i o v a s c u l a r , 
aad o t h e r s y s t e m s , a s w e l l a s i n f o r m a t i o n 
abou t m o r p h o l o g i c a l c h a n g e s in o r g a n s a t 
s h o r t and long t e rms of o b s e r v a t i o n , a s 
r e l a t e d t o d i f f e r e n t r o u t e s of 
a d m i n i s t r a t i o n . The l o n g - t e r m e f f e c t s of 
e x p o s u r e t o e x t e r n a l and i n t e r n a l i o n i z i n g 
r a d i a t l o a , t h e high c a r c l a o g e n i c a c t i v i t y of 
i n c o r p o r a t e d r a d i o i s o t o p e s , aad t h a o p t i n a a 
aad n ia lBUi t U B o r i g e a i c dose l e v e l s f o r 
d i f f e r e n t r a d i o i s o t o p e s a r e d i s c u s s e d . (FHB) 

<151> 
Hoska lev , T a . l . , G.R. Z a l i k i n , I . K . P e t r o v i c h , 
and y . P . Paaova , Hot g i v e n . 1971 

C h a r a c t e r l s i t c s of t h e B i o l o g i c a l E f f e c t of 
A a e r l c i u a 2 » 1 . AEC- t r -7387 ; p a r t of Moskalev , 
T a . l . ( E d , ) , Remote A f t e r e f f e c t s of R a d i a t i o n 
Damage, ( p . tl3!»-««0), 57a p . 

Am 211 in t h e form of a c h l o r i d e s o l u t i o n was 
a d a i n i s t e r e d t o *50 w h i t e r a t s and 20 ooBion 
d o g s . The r a t s r e c e i v e d s i n g l e d o s e s f r o a 
0 ,0025 t o 0 . 2 uCi /g w i th a t o t a l o f 8 d o s e s . 
The dogs were a d m i n i s t e r e d dose s o f 0 .001 t o 
0.06 uCi /g wi th a t o t a l of 6 d o s e s . The l i f e 
t ime of t h e a n i m a l s , m o r p h o l o g i c a l 

c o m p o s i t i o n of s t e rnum boae p a a c t u a t e s , 
p e r i p h e r e a l b l o o d , c h a a g e s i n w e i g h t , b lood 
d i s t r i b u t l o a of t h e i s o t o p e in t h e o r g a n s and 
t i s s u e s , and k i n e t i c s of i t s e l i m i n a t i o n from 
t h e a a i a a l body was s t u d i e d . B e s u l t s ware 
compared w i th e a r l i e r c o l l e c t e d d a t a on t h e 
AB 2 » 1 d i s t r i b u t i o n in r a t s . i i t h 
I n t r a v e n o u s a d m i n i s t r a t i o n of im 241 t o dogs 
t h e I s o t o p e was d i s t r i b u t e d fo r t h e most p a r t 
t h e same a s i n t h e b o d i e s of r a t s , o t h e r t h a a 
f o r a somewhat h i g h e r c o n t e n t i n t h e 
s k e l e t o n , b a t i t was e l i m i n a t e d c o n s i d e r a b l y 
more s l o w l y t h a n f roa t h e bod i e s of r a t s . 
For a l l methods of a d m i n i s t r a t i o n , Am 2i»1 was 
s e l e c t i v e l y d e p o s i t e d i n l i v e r and bone 
t i s s u e . The a c u t e l y t o x i c doses f o r dogs 
( 0 . 0 1 - 0 . 0 6 uCi/g) were lower t h a n fo r r a t s 
( 0 . 1 1 - 0 . 2 u C i / g ) . T h i s f a c t i n d i c a t e s a 
g r e a t e r r a d i o s e n s l t l v i t y of dogs t h a n r a t s . 
Both r a t s and dogs e x h i b i t e d a s l o w i n g of 
weight g a i n w i th a l l dose s u sed . 
H e m a t o l o g i c a l t e s t s showed t h a t w i th l a r g e 
dosas of AB 241 ( 0 . 0 1 - 0 . 0 6 uCi /g) t h e dogs 
deve loped a c u t e r a d i a t i o n s i c k n e s s , 
h e a o r r h a g i n g , and blood fo rma t ion a p l a s i a . 
B a d i a t i o n damage was more pronounced i n dogs 
t haa i n r a t s . Harked l a p a i r m e a t of boae 
marrow f o r m a t i o n i n dogs was d e a o a s t r a t e d . 
Af te r 315 days of o b s e r v a t i o n t h e r a t s 
deve loped o s t e o s a r c o m a s with d o s e s of 0 .025 
t o 0 ,0025 a C i / g Am 2 4 1 , (Aath) (BAF) 

The r e s a l t s of e x p e r i m e n t s f o r t h e s t u d y of t h e 
Am 211 d i s t r i b a t l o n i n t h e body of r a t s have 
been p u b l i s h e d i n S a d i o b i o l o g i y a , 8 ( 1 ) , 6 5 , 1968 

<152> 
Moskalev, Yu . I , , G.A. Za l ik la , I.K. Petrovich, 
E . I . fiadnitskala, and K.A. feselovskaia, 
m s t i t a t e of Biophysics, Moscow, OSSS. 1972 

Badioreslstance and Badiosensi t lv l ty of Aniaals 
to Sxposare t o Transuranium Elements. 
0C8L-Trans-1'»62; 3 p . ; Translated from 
Radiats l la i Organizm. Sboraik Hater ia l ov 
Konferentsi l . Obinsk, 1, 76-78, 1967 

Dogs, r a t s , and r abb i t s have been used. in 
studying the b io logica l action and toxicology 
of Aa 211 aad Wp 237. The LD 50 and the 
longevity of animals, species s e n s i t i v i t y , 
aad causes of death of the an iaa l s were 
s tudied, along with changes in per ipheral 
blood and spinal cord punctures, isotope 
d i s t r i b a t l o n invest igated by 
historadiography, pathoaorphological changes 
in organs and t i s s a e s , and the funct ional 
s t a tu s of the cardiovascular system. Upon 
intravenoas administrat ion to r a t s of a 
hydrochloride so la t ion of Am 241, 57% 
accumulated in the l i ve r and ap to 30% in the 
skele ton. The d i s t r i b u t i o n of Aa 2il1 in the 
organs of dogs did not di f fer from i t s 
d i s t r i b u t i o n in r a t s . Americiua 241 
clearance froa the l i v e r of dogs was slower 
than in r a t s ; by the eighth day r a t l i v e r 
contained 33.3% of the aaount ada in i s t e red , 
as compared to 32X in dogs. After 32 days, 
!|.2< was found in r a t l i v e r and 33% ia dog 
l i v e r . When Am 2111 was given 
i n t r a t r a c h e a l l y . I t was slowly sorbed from 
the lungs with an effect ive period of 66 
days. The sorpt ion of Aa 2«1 from the 
g a s t r o i n t e s t i n a l t r a c t does not exceed 0.03%, 
and when the c i t r a t e complex was 
administered—not aore thaa 9. W. The LD 50 
values for r a t s when the hydrochloride 
solut ion of Am 2S1 was given intravenously 
were as follows; ID 50/15—0.1» uCl/g; ID 
50/30--0.11 aCl/g; LD 50/60—0.06 aCi/g; and 
LD 50/120—0.043 uCi/g. In dogs, pronounced 
signs of heaorrhagic d ia thes i s were s t r i k i n g , 
and ap las ia of the henatopoietic organs was 
found. Sutohistoradiography showed t h a t the 
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substance in organs and t i s sues daring these 
periods i s in t he f ine ly disperse s t a t e and 
i s d i s t r ibu ted uniformly except for the 
kidneys where a large amount i s foand in the 
c o r t i c a l l ayer . & r i s e in neutrophil and 
lymphocyte couats of 30 to 6 0% or more was 
noted a f te r Aa 281 doses tha t caased death in 
7 to 1« days. By day 5 to 7, the nuclear 
element coant l a the sp ina l tap as well as 
the leukocyte count in the per ipheral blood 
was redaced by 80 t o 90%. Beginning from day 
3, a trend toward bradycardia and hypotonia 
was noted In animals receiving Am 2*1 in the 
amount of 10 B i l l l cu r i e s /kg and 2.5 
a i l l i c u r i e s / k g . The thermoregulatory 
mschanisffi and r e sp i r a to ry sys teas were not 
changed during the month of the 
inves t iga t ion . At d i f fe ren t times a f t e r 
exposure to Am 2it1, a low leukeaogenic and 
carcinogenic effect was noted ( isolated 
osteosarcomas with metastasizing i a the langs 
and the bones of other regions of the body 
and tumors in t h e mammary g laads . Induced 
against a background of f ib ro -os t ea l 
mastopathy, which i n d i c a t e s dyshoraoaal 
status) . Noteworthy was the presence of 
s ign i f i can t species differences in animal 
s e n s i t i v i t y to Am 2!»1: dogs > r a b b i t s > 
r a t s . Doses cansing 50% f a t a l i t y ia animals 
during the f i r s t months a f t e r Am 211 
administrat ion are in the r a t i o 1i3s15 (ID 
50/30 was adopted as the an i t in the case of 
dags). The high chemical a c t i v i t y of the Np 
237 i s aost important in r a t s given the 
isotope intravenously as a n i t r a t e so lu t ion . 
LD 50 was 0.003 uCi/g; however, t h i s amount 
of Isotope oaases death of animals daring day 
3 t o *, while a redact ion in the dose causes 
death 6 months af ter adminis t ra t ion . The 
d i s t r i bu t i on of Up 237 when given 
ia t ravenoasly as a pH 3 n i t r a t e so lu t ion 
proceeds with the predominant accumulation in 
the skeleton up to 35%, up t o 6% in the 
kidneys, and up to 9*? in the l i ve r (of the 
aaount of isotope adminis tered) . Adipose 
dystrophy of the l i v e r and les ions of the 
epithelium of the convoluted tubules were 
found soon a f te r isotope a d a i n i s t r a t i o n . 
Changes in the l i v e r were s i a l l a r to changes 
during acnte jaundic ia l dystrophy. Lesions of 
the l i v e r and the hemopoietic organs were 
noted, which can be explained by the 
r ed i s t r i bu t ion of t he i so tope , i t s deposit ion 
in bone t i s s u e , and, t he re fo re , constant 
i r r a d i a t i o n of the sp ina l cord. (HP) 

<153> 
Muqgeaburg, B.A., J . J . Migllo, J.A. Mewhinney, 
D.O. Slaason, and B.O. ScClellan, Lovelace 
Fouadatlon for Hedlcal Education and Sesearch, 
Inhalat ion Toxicology Sesearch I n s t i t u t e , 
Albuquerque, SH. 1973, December 

Bronchopulmonary Lavage and DTPA Treatment for 
the Semoval of Inhaled PlutoaiuB 239 Aerosols of 
Taried Solubi l i ty in Beagle Dogs. LP-«6; Part 
of HcClellan, S.o. and lappcecht , F.C. (Eds . ) , 
Inhalat ion Toxicology Besearch I n s t i t u t e Annual 
Seport, 1972-1973, (p. 255-260), 3112 p. 

This work was i n i t i a t e d t o de te ra ine the 
efficacy of bronchopulBoaary lavage and 
chelat ion therapy for reaoving Pu 239 
following inhalat ion of Pu 239 aerosols of 
differ ing in vivo s o l u b i l i t y character in 
Beagle dogs. The four aerosols used were 
nebulized from a so lu t ion of Pu239 CM and 
heat t r ea t ed at temperatures of 32 5, 600, 900 
and 1150 C. Six beagle dogs ®ere exposed to 
each of the foar aerosols and subsequently 3 
dogs in each group were t rea ted by lavage and 
intravenous DTPA and 3 dogs served as 
con t ro l s . The t r ea ted animals received 10 

a n i l a t e r a l bronchopulmonary lavages during 
the period 2-19 days post-exposare and 18 
intravenoas Inject ions of the chela t ing agent 
d ie thylenet r iaa lnepentacet lo acid (DTPA) over 
the experimental period of 56 days. Complete 
r e s u l t s are avai lable for t i ssue d i s t r ibu t ion 
of Pu 239 on a l l dogs in the study and 
complete excreta r e s u l t s are avai lable for 
one t rea ted and one control dog exposed to 
aerosols t rea ted a t 325 and 1150 C. 
Broachopalaonary lavage removed 37 and 5'*% of 
the i n i t i a l lung harden of Pu 239 for the 325 
and 1150 C t rea ted aerosols , r espec t ive ly . 
Orinary excretion of Pu 239 was increased by 
DTPA therapy a t both aerosol treatment 
temperatures. Deposition of Pu 239 ia l i ve r 
and boae following so lub i l i za t ion in the lung 
was s ignf icant ly depressed by DTPA therapy in 
the dog exposed to the 325 C aerosol ; a t an 
aerosol treatment of 1150 c only minute 
quan t i t i e s of Pa 239 were solubil ized in the 
long and heace the effect of DTPA therapy on 
depositioB ia l i v e r and bone was d i f f i c u l t t o 
a s sess . (Auth) 

<15»> 
Mushkacheva, G.S. , Hinistry of Health, 
of Biophysics, Moscow, USSB. 1972 

I n s t i t u t e 

Activity of nucleases in Babbit Laags a f t e r 
Inhalat ion of Plutonium, yoprosy Meditsinskoi 
Khiuii , 17(3), 301-305 COSP*0TH> I n s t i t u t e of 
Biophysics, Hoscow, OSSI 

Act iv i t ies of acid DNase and both acid and 
alkal ine BNases af ter a single platonium 
inhalat ion (1.5 aCi) i n to rabbi t lung were 
studied within » months. An increase (up to 
139%) in the acid DHase ac t iv i ty per 1 g of 
the fresh t i s s u e daring the f i r s t two weeks 
after inhalat ion was noted. An increase in 
the t o t a l a c t i v i t y of acid DNase took place 
within the period of inves t iga t ion , the 
maxiaal increase (185% of the control) being 
within the f i r s t month after inha la t ion . The 
t o t a l ac t iv i ty of acid RNase was increased 
(106-173%) within the period of 
inves t iga t ion . The ac t iv i ty of a lka l ine 
asase was increased (183%) only within a 
aonth af ter inha la t ion . The problem of the 
iaportaaee of nucleases ac t iva t ion ander 
i r radia t ion- induced damages and during 
pos t i r r ad ia t ion recovery i s discussed. (lath) 

<155> 
labors , C . J . , J r . , Oniversity of Otah, College 
of fJedlclne, Badiobiology Division, Departaent 
of Anatomy, Sal t lake City, OT. 1972, Harch 31 

Biochemical Changes Prodaced by low Dose of 
Badiation. COO-119-2«6; Part of Dougherty, 
T.P.e Research in Sadiobiology, Annual Beport of 
Work in Progress in the In te rna l I r r ad i a t ion 
Prograa, (p. 358-36H), 380 p . 

Long t e r a s tudies oa low dose level 
nacl iae-bear iog aniaals are reported. 
Beagles bearing Pu 239 burdens show the aost 
narked a l t e r a t i o n s in serua a lka l ine 
phosphatase aad serua glatanic oxaloacetic 
t r aa sa i inase and serua glutamic pyruvic 
transaminases. Low dose level an iaa l s appear 
t o have a nach longer l a t en t period pr ior to 
the appearaaee of a l te red serua biochemistry 
than do anioals with higher dose l e v e l s . 
(Auth) 

<156> 
i ee ly , w . C , S.C, Sai th , a ,B. Cody, J . l . 
IcDuffie, J.A. Lansden, and S.P. E l l i s , Water 
lesoarces Besearch I n s t i t u t e , Auburn Oniversi ty, 
School of i r i s and Sciences, Departaent of 
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Chemistry, Auburn, AL; Bater Besources Besearch 
I n s t i t u t e , Auburn Onivers i ty , School of 
Agriculture aad Agr ica l tura l Kxperiaent S ta t ion , 
Departaent of Anlaal and Dairy Sciences, Auburn, 
AL; Bater Besources Besearch I n s t i t n t e , Auburn 
Oniversi ty, School of Agriculture and 
Agricul tural Experlaent S t a t ion , Department of 
Botany and s icroblology. Auburn, Al. 1973, 
February 

Biological and Photobiological Action of 
Pol lu tan ts on Aquatic Hlcroorganisas. 
*EII-B0Lt-9; 121 p . 

The various aspects of the b io logica l aad 
photobiological act ion of p o l l u t a n t s on 
aquatic a icroorgaaisas have been explored in 
a s e r i e s of s tudies covering a wide range of 
chemical species and two c la s ses of aquat ic 
n icroorganis is , paraaecia and bac te r i a . I t 
has l5een shown that ce r t a in metal ions, 
i n s e c t i c i d e s , polycycllc amines and 
aycotoxias are capable of d r a s t i c a l t e r a t i o n 
of the l i f e processes in t e s t s t r a i n s of 
e i the r bacter ia or paraaecia or both. In 
soae cases concurrent exposure t o l igh t aad 
the po l lu tan t s was necessary and in o the r s 
the toxic and/or autagealc r eac t ions were 
independent of l i gh t exposure. In p a r t i c u l a r 
the uranyl Ion, beta naphthyl amine, and 
al fa toxin B sub 1 were found t o be phototoxie 
while the i n s e c t i c i d e , phygon, was found to 
be s t rongly dark- toxic , i l l agents affected 
PAFAKECins C&ODATOH and a l l but a f la tox in B 
sub 1 affected ISCHISICHIA COLI. In 
addi t ion , the uranyl ion caused morphological 
nutat ions in S- COLI. The public health 
hazard connected with such a l t e r a t i o n s in 
l i f e cycles resu l t ing froa water-borne 
pol lu tants i s d i f f i c u l t to assess froa 
laboratory da ta , but the p o s s i b i l i t y should 
be further inves t iga ted . (Auth) 

<157> 
leno t , J . C . , Commissariat a I ' l n e r g i a AtoMlque, 
Departeaent de la Protec t ion San i t a i r a , 
Fonteaay-aax-Boses, France, 1970 

Study of the Effect of I r r a d i a t i o n on Lung 
Clearance. CONF-700931; par t of Halton, W.H. 
(Ed.), Proceedings of the 3rd In t e rna t iona l 
Symposium on Inhaled P a r t i c l e s held i a London, 
England, Septeaber 111-23, 1970, Vol. 1. Oawin 
Brothers Limited, The Greshaa P ress , Old ioking, 
Surrey, Sngland, (p. 239-2it6j, 1090 p . 

The influence of rad ia t ion exposure on lung 
clearance in r a t s was studied froa a 
functional point of view. Sxposure was 
delivered in two ways: e i the r ex terna l 
exposure at L.D. 50 or l a t e r a a l exposure with 
Pa 239 aerosols at d i f fe ren t concentra t ions . 
Three l eve l s of a lveolar contamination la 
alpha emi t te rs were s tudied; 1, 0.1 and 0.007 
aCi/g of lung, lung clearance was thaa tes ted 
10 days a f te r exposure, with Pe 59 oxide 
insoluble pa r t i c l e s administered t o the 
animals by inhala t ion . Bxtetnal exposure did 
not modify e i the r r e t en t ion or clearance 
r a t e , whereas i n t e r n a l exposure t o alpha 
p a r t i c l e s la rgely modified clearance 
k ine t i c s . This stady w i l l be carr ied on with 
an inves t iga t ion of c e l l u l a r Bechanisms. 
(Auth) 

<158> 
Henot, J . C , », Sorin, J . l a faaa , and H.G. 
Parker (Transla tor) , Commissariat a I 'Enecgie 
Atoaique, Department de la Protection S a n i t a i r e , 
FoEtsnay-aux-Foses, France. 1972, Jane 

Experimental Stady of Decontamination of the 

Skeleton After Inhalat ion of Aaericium Ni t r a t e . 
OCBl-Trans-1477; 11 p . ; Translated from Health 
Physics, 21, 395-1100, 1971 

Sprague-Dawley r a t s were injected 
in t r aausea l a r ly twice a week with DTPA a t a 
dose of 50 aq/kq body weight 20 days af ter 
inhaling &» 2»1 n i t r a t e . For the f i r s t 20 
days, 20t of the i a 211 a c t i v i t y t rans loca ted 
from the lungs t o bones. At the t e ra ina t ion 
of the experiment, 4 months a f te r inha la t ion , 
the DTPA-treated r a t s had a bone burden 
reduced by a fac tor of 1/3, For the f i r s t 20 
days p o s t t r e a t a e n t , the ar inary e l i a i n a t i o n 
by the t r ea ted a n i s a l s was froa both lungs 
and bone, but l a t e r the el imination was 
exclusively froa bone. From the 1st t o the 
lOHth day of t r e a t a e n t , the decrease in 
osseous a c t i v i t y i s 4.1%, ia pulmonary 
a c t i v i t y i s 5.8%, and the increase in ur inarv 
ac t i v i t y i s 10.7*. (HP) 

<1S9> 
Hewcosbe, H.B., Atoaic Energy of Canada Limiteds 
Biology and Health Division, Chalk River, 
Ontario, Canada. 1973, August 

Benefit and Harm from Exposure of Vertebrate 
Sperm to Low Doses of Ionizing Badiation. 
Health Physics , 25, 105-107 

Exposures of t rou t sperm to 25 and 50 rad of 
ionizing r ad i a t i on are shown t o have both 
harmful and benef ic ia l e f f ec t s . Although 
aore of the embryos from tha I r r ad i a t ed sperm 
are aalforaed, embryo production and embryo 
survival are both enhanced by the treatment. 
With higher doses to the sperm, however, the 
ef fec ts are cons i s ten t ly harmful. Although 
induced genet ic changes a re presumed t o be 
involved i n the production of the observed 
differences in embryo morta l i ty , the 
dose-responsa curve i s unique in tha t i t i s 
not oaly non- l inear but ac tual ly changes 
d i rec t ion at i t s low-dose end. The r e s a l t s 
have a bearing on the es t lna t ion of genet ic 
r i sks to aan. A need for caution i s 
indicated in at tempts to equate sga l l 
rad ia t ion exposures of human germ c e l l s with 
apparent Increases in f e t a l and infant 
morta l i ty . (Auth) 

<160> 
Sifatov, A.P,, l .A. Buldakov, and l .G. 
Filippova, Sot given. 1971 

Comparative Toxici ty of Aaericium 241 f i l t ra te 
aad C i t r a t e . ASC-tr-7387; Part of Hoskalev, 
Yu.I, ( 3d , ) , Bemote Aftereffects of Badiation 
Damage, (p. 425-433), 574 p . 

Bats of the Wistar l i ne were injected 
In t raper i to t tea l ly with the n i t r a t e or c i t r a t e 
fora of Aa 241 in a s ingle dose to study the 
r e l a t ive t o x i c i t y of these two compounds and 
to evalaa te the r e l a t i v e b io logica l 
effect iveness ("85) of ia 2S1 r e l a t i v e to Pu 
239. Doses ranged from 139 to 618 aCi/kg 
(n i t ra te) and 2.56 t o 275 aCi/kg ( c i t r a t e ) . 
Following a d a i n i s t r a t i o a of the isotope a 
systematic stady of the per ipheral blood, 
change in weight, t i ae of onset of death, and 
morphological changes in the p r inc ipa l organs 
of deposi t ion as shown by bistoautoradiograms 
were made. Damage symptoms appearing daring 
the f i r s t seven days were s imilar to the 
c l i n i c a l p ic ture of other radioact ive 
substances and were dose dependent. Ea r l i e s t 
changes were detected in the per iphera l blood 
and were nanifested by a leakopt'nla and 
lymphopenia. Using a leukopenic c r i t e r i on 
the'RBE of americiuB r e l a t i v e to Pa 239 was 
0.15 t o 0.25. The BBE increased with 
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decreasing dose. Comparable quan t i t i e s of 
c i t r a t e and n i t r a t e produced Iden t i ea l flaaage 
to the blood system. Only acute doses of 
americiam n i t r a t e were aore toxic than the 
c i t r a t e in shortening the aean l i f e t i a e of 
the r a t s . I dose r a t e of 0.2S rad/day could 
be regarded as safe msing the c r i t e r i o n of 
shortening of l i fespan . Bone •orphologlcal 
changes were s i » i l a r t o those observed 
following Pu 239 in jec t ion , l i ve r damage was 
greater In r a t s that received the isotope in 
the n i t r a t e fo r i and was caused by d i s s i » i l a r 
rad ia t ion doses. I t was concluded t h a t 
morphological changes in r a t s daoaged by Am 
241 are s imi lar to the changes caused by the 
a d a i a i s t r a t l o n of a plutoniua c i t r a t e coaplex 
in l e s s e r q u a n t i t i e s . Degenerative processes 
leading to death at d i f fe ren t dose r a t e s are 
discussed, (ST) 

<161> 
Nifatov, A.P. , and 
1971 

l .A. Buldakov, Sot given. 

Hicrodls t r ibut lon of Plutoniua 239 in the Bone 
Tissae of l a t s During Chronic peroral 
AdBinlstration of the I so tope . lEC-tr-73a7; 
Part of Hoskalev, Yu.I. (Ed.), Eeaote 
Aftereffects of Radiation Damage, (p. 
399-405), 574 p . 

The o i c roa i s t r ibu t lon of platoniua 239 in the 
hip bones of Wister r a t s dying from 32 to 663 
days af ter chronic peroral a d i i n i s t r a t i o n of 
the Isotope was studied using the technique 
of histoautoradiography. The r a t s were given 
a 1t c i t r a t e solution s ix t i n e s a week; 
a c t i v i t i e s ranged from 0.01 to 10 uCi. 
Daring a l l observation periods up to the 
600th day there was a aonaniformity of 
isotope d i s t r ibu t ion with g rea tes t 
concentrat ion i n the endosteua and 
oeriosteum, primarily of the epiaetaphyseal 
part of the h ip . The maxious naaber of 
osteosarcomas (7.4?) was found in r a t s 
receiving 0.5 aCi d a i l y . Repeated 
i r r a d i a t i o n of the Cambria! e leaents in bone 
were responsible for the development of 
malignant growth. (ST) 

<162> 
Sot given, n .S . Atoaic Energy Comaisslon, 
Technical Information Center, Oak Ridge, TS. 
1967 

Badiobiology. ASC-tr-6889; 253 p. 

The scope of the 25 a r t i c l e s in th 
i s wide, covering the e f f ec t s of r 
and administered radionucl ides in 
animals, a ic toorganisas , and ce l l 
a var ie ty of laboratory s i tua t ions 
percent of the a r t i c l e s covered th 
of external radia t ion ( p t l a a r i l y x 
seeds , seedl ings , and compounds; h 
molecular weight molecules inclodi 
polymers, DHA, and enzymes; cn l ta r 
various media; boly c e l l s and orga 
and electroret inograms. The reaal 
a r t i c l e s covered the behavior, oet 
physiology, t ranspor t , d i s t r l b u t i o 
absorpt ion, and e f fec t s of radioau 
includiaq Pu 239, Sr 90, Cs 137, t 
210, and Ce 144 in various laborat 
an i aa l s . In addit ion the nodifyin 
of media nu t r i en t s and ion content 
r a i l protect ive substances, and var 
on recovery were s tudied, ^One a r t 
concerned the construction of a !̂ a 
model for ca lcu la t ing e f fec t ive do 
a r t i c l e s on Pu 239 behavior and ab 
were selected and abs t rac ted separ 
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<163> 
Sot given, Oniversity of Chicago, Chicago, 11. 
1945 

Health Frobleas Selating to Product, Bonth of 
Harch, t9l»5. CS-2786; 35 p. 

Progress is reported on stadies concernisq 
the Betabollsa, toxicity, and excretion of 
plutonlaa following adBlBistratlon by varioas 
routes, of several valence states, and of 
different compounds to the rat and dog. In 
one study clinical observations, iacluding 
onset of radiation sickness, excretion, blood 
levels, protein binding, heaatology, and 
blood chemistry, are reported in the dog. 
Building, equipment, and personnel alpha 
exposare surveys are reported and aethods of 
plutonluB detection in urine and feces are 
discussed. All five sections of the report; 
clinical aediclne and medical research, 
biological research, medical and industrial 
hazards, effect of product upon dogs, and the 
technical progress report on metabolic 
studies were abstracted separately for the 
data base. (ST) 

<16i»> 
Not given, Brookhaven Sational Laboratory, 
Opton, Long Island, NI. 1971, January 

Cell Culture Stadies. 
6, 1-52 

Californiua 252 Progrea 

At Brookhaven national laboratory, the 
comtinalng evaluation of Cf 252 in radiation 
therapy has included cell culture studies on 
Chinese haaster cells to determine the dose 
rate effect, the relative biological 
effectiveness (SBE), and the oxygen 
enhancement ratio (OEB) of Cf 252. The 
progress of these studies is reported in 
several Issues of the journal. Cell survival 
carves were obtained with Chinese hamster 
cells at Cf 252 dose rates of 18.6 and 13.5 
rads per hour to observe the effects of a 
faster cell doubling tine (approximately 10 
hoars for hamster cells vs approximately 20 
hours for HeLa cells). Survival curves for 
the hamster cells were also obtained with 
cesluB 137 at 37.3 rads per hour. The Do's, 
(that is, the absorbed dose required to 
reduce survival by a factor of 1/e or the 
mean lethal dose.) for Cf 252 dose rates of 
1B,6 aad 13,5 rads per hour were 160 and 210 
rads, respectively. Hhen ooapared to the DO 
of 500 rads for cesium 137 at 37.3 rads per 
hour, BBE's of 3.13 and 2.38 were obtained. S 
survival carve was also obtained for cesium 
137 at 16 rads per hour. Cell recovery and 
proliferation almost aallify the effects of 
irradiation at this dose rate. (JSM) 

<165> 
O'Brien, S.D,, aad L.S. «oHe, Cornell 
Oniversity, Departaent of Batoaology, Ithaca, 
NT; Hontreal Seurologlcal Institute, Departaent 
of Seurocheaistry, Hontreal, Quebec, Canada. 
1964 

Sadiatioa, Hadioactlvity, and Insects. 
Press, Hew York, Sew York; 211 p. 

Academic 

This monograph, one of a series, was written 
to direct attention to biologists' increasing 
utilization of radiation and 
radioisotopes.The took is intended for the 
entomologist and biologist and for those 
knowledgable in work with irradiation and 
radioisotopes. Chapter 1 was written as an 
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<165> COST. 
introduct ion to the 
and behavioral feat 
Succeeding chapters 
radia t ion and radio 
understanding of In 
of problems the ins 
organism. Aa appen 
introduct ion to con 
uni t s of measare. 
radia t ion upon iase 
The book i s intende 
account of academic 
work tha t has been 
also of the diverse 
entomology, for lab 
insec t s and for ela 
Physiological , and 
(ST) 

s t r u c t u r a l , funct ional , 
ures of i n s e c t s . 

show how research with 
Isotopes has advanced 
sec t s aad for what kinds 
ec t i s a su i tab le 
dix gives a brief 
c e p t s , techniques, and 
Genetic e f fec ts of 
c t s are not discussed. 
d to give a comprehensive 

aad u t i l i t a r i a n rad ia t ion 
applied t o insec ts aad 

uses of radioisotopes in 
e l l i a g and control of 
c ida t ion of b iocheaica l , 
toxicologica l mechanlsas. 

<166> 
Palmer, R.F. , and B.O. S t a a r t , Ba t te l l e Hemorial 
I n s t i t u t e , Pacif ic Northwest Laborator ies , 
Biology Departaent, Bichland, »A. 1973, April 

Comparative Effects in Hamsters, Rats, and Bice 
of Exposare to s iaa la ted Oraniaa Hiae 
Atmospheres. BNWL-1750 (Part 1 ) ; Par t of 
Thoapson, B.C. (Ed.) , Annaal Report for 1972, 
(p. 50) , 103 p. 

Progress i s reports 
hr/wk exposures of 
Bice to atmospheres 
leve ls ranging from 
withont 18 mg/aS 0 
the experiments i s 
comparison of t he e 
mine inhalat ion haz. 
are exposed s iau l ta 
chambers. Animals 
moribund aad tissuf 
his topathologic exa 
nearly complete aad 
sacr i f iced animals 

d on s t ad i e s involving 90 
SPF r a t s , hamsters, and 

containing Sn daaghter 
3000 to 6000 »t with or 

ore dust . The purpose of 
t o provide in te rspec ies 
f f ec t s of these uraniaa 
a r d s . The three species 
neoasly l a the same 
are sacr i f iced when 
s are retained for 
n ina t ioa . Mortality i s 

histopathology oa 
i s in progress . (ST) 

<167> 
Park, J . F . , W.J, Bair, and E.B. Howard, Ba t t e l l e 
Hemorial I n s t i t u t e , Pac i f ic Horthwest 
Laborator ies , Biology Department, Richland, WA. 
1968, May 

Acute Toxicity of Inhaled PlutoBiua 2 39 wi t ra te 
la Beagles. BMW-?!*; Part of Thcapson, B.C., 
e t a l (Eds.) , Annual Report for 1967, (p. 
3,22-3.26) , 253 p. 

Beagle dogs died of 
3-10 months a f te r i 
Body harden at deat 
of which approxlnat 
the lungs. The lun 
those seen in dogs 
Inhalat ion of Pu 23 
on a aCi/g of lung 
s imi la r . About 50« 
t rans located to the 
causing les ions in 
leacopenic r e spond 
considerably more t 
than intravenously 
(Auth) (FHH) 

pulmonary insufficiency 
nhalat lon of Pu 239(1103)4. 
h ranged from 5-65 uc i , 
ely half was present ia 
g l es ions were s imilar to 
dying within a year af ter 
9 PU02 and the l e tha l dose 
at death basis was also 
of the plutoniam was 

l i v e r and skeleton 
t r abecu la r bone and a 

Inhaled Pa 239(S02)« i s 
oxic on a raci/kg basis 
in jec ted plutoniua. 

<168> 
Park, J . F . , f . J . Bair , f . J . Clarke, and E.B. 
Howard, Ba t t e l l e Hemorial l a s t i t u t e . Pacif ic 
Horthwest Laborator ies , Biology Department, 
Bichland, WA. 1967, Ju ly 

Chronic Effects of Inhaled Platoniui Dioxide in 
Dogs. BHllL-480; Par t of Thompson, B.C. and 
Swezea, E.G. (Eds.) , Annual Seport for 1966, (p. 

57-61) , 207 p . 

The present s t a t u s of experiaents involvi nq 
forty beagle dogs given a s ingle 10-30 minute 
exposure to Pu 239 Pu02 aerosols 4-7 years 
ago for study of long-term t rans loca t ion and 
biological e f fec t s i s suaaarized. Twenty 
dogs have died or were sacr i f iced when death 
was imminent 29-79 months post exposure. The 
platoaiaa burden a t death ranged from 0.3-3 
aCl with 23-75% of t h i s Pn in the langs , 
16-44^ in the tracheobronchial lymph nodes, 
1-32« In the mediastinal lyaph nodes, 2-26% 
in the l i v e r , and 1-7% in the boae. The 
calculated rad ia t ion dose to the langs ranged 
up to 13,609 rad. Respiratory insuff ic iency 
and lymphopenia were the primary c l i n i c a l 
signs associated with severe f i b r o s i s of th® 
tracheobronchial and mediastinal lymph nodes. 
Twelve of the dogs showed primary palaoaary 
neoplasia. One dog had a lymphanglosarcoaa 
in a mediastinal lymph node and two dogs 
showed neoplas t ic changes in the vascala tare 
of the lang, (Auth) (ST) 

<169> 
Park, J . F , , W.J. Bani, and W.J. Clarke, Ba t t e l l e 
Memorial I n s t i t u t e , Pacif ic northwest 
Laboratories, Biology Department, Bichland, »A. 
1966, January 

Chronic Effects of lahaled Plutonium Dioxide in 
Dogs. BMWL-280; Part of Thompson, B.C. and 
Swezea, E.G. (Eds.) , Annual Beport for 1965, (p. 
45-47) , 139 p. 

Forty beagle dogs, given single 10 to 30 Bin 
exposure to Pa 239 Pu02 aerosols 3 to 6 years 
ago, are being held for study of long-term 
t rans loca t ion of Pu 239 and for observation 
of b io logica l e f f ec t s . Of the 40 dogs 
exposed, 13 died a f te r 29 to 66 aonths. The 
body burden a t death ranged from 0.5 t o 3 uci 
with 4 0 to 75% of the body burden in the 
langs , 20 t o 50* i n the bronchial and 
mediastinal lymph nodes, 2 to 21% ia l i v e r , 
and 1 to 1% ia skeleton. Caase of death was 
pulBonary iasaf f ic ieacy resu l t ing from .the 
severe pulaonary f i b r o s i s . Seven animals 
showed broaohiolo-alveolar carcinomas. 
(Auth) (FHH) 

<170> 
Park, J . F . , » . J . Clarke, and ».J. Bair , Ba t t e l l e 
Hemorial I n s t i t u t e , Pacif ic northwest 
Laborator ies , Biology Department, Bichland, WA. 
1968, aay 

Chronic Effects of Inhaled Platonium 239 Pu02 In 
Beagles. B(tfL-714! Part of Thoapson, B.C., e t 
a l (Eds. ) , Anaual Report for 1967, (p, 3 .3 -3 .4 ) , 
253 p. 

A long-term stady of the b io logica l e f f ec t s 
of inhaled Pu 239 Pu02 i a dogs i s in i t s 
ninth year, and the r e s u l t s of t h i s study 
have been reported annually. Of 40 dogs 
exposed, 20 have died or were sac r i f i ced whan 
death was i a a i n e n t , while five were 
sacr i f iced to obtain t i s s a e d i s t r i b u t i o n 
data . Twelve of the 20 dogs have had primary 
pulaonary t a a o r s . Several of the 14 
sarvi¥i!ig dogs show radiographic evidence of 
lung tumors. Host show lymphopenia, which 
has been a cons is ten t finding in the s tudy. 
All of the mortal i ty and taaor data obtained 
t c date from several experiaents with dogs 
which inhaled Pu 239 Pa02 are suaaar ized. 
Data thas far avai lable indicate t h a t a l eve l 
of Pu 239 which would not cause l i f e 
shortening in dogs i s t h a t aaoaot which would 
r e su l t in a lung burden of l e s s than about 2 
nCl/g lang 15 years a f t e r exposare. 
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<170> COHT. 
(Auth) (FBH) 

significant differences between the 
experimental aad control fish with resect to 
all of the characteristics investigated. (ST) 

<171> 
Park, J . F . , and W.J. Clarke, Hanford Atoaic 
Products Operation, Biology laboratory , 
Bichland, »A. 1963, Jaauary 15 

Chronic Toxici ty of Inhaled Plutonium in Dogs. 
Hf-76000; Part of Kornberg, H.A. and Swezea, 
E.G. (Eds.) , Hanford Biology Besearch Annual 
Peport for 1962, (p, 118-125), 269 p . 

Beagle dogs were given a s ingle exposure t o 
Pa 239 oxide ae roso l s . Two dogs died 855 and 
933 days a f te r deposi t ion of 6 uCi in the 
lang. Average rad ia t ion dose to the lung 
t i s sue was 12,000 t a d s . Dyspnea and 
lymphopenia were the primary symptoms pr io r 
to death. Gross and microscopic 
h is topathologica l changes occurred in the 
lungs and associated lymph nodes which 
contained 80 to 95"! of the Pu content of the 
dogs. Autoradiographs indicated 
r ad ioac t i v i t y associated with 
h is topathologica l changes. Increased 
r e sp i r a t i on r a t e s and lyaphopenla are the 
primary c l i n i c a l svmptoas in dogs that are 
a l ive three years post-exposure. (Auth) 

<172> 
Patin, S.A., y.L. Pechkarenkov, and I.l. 
Shekhaaova, All-Onion Besearch Institute of Sea 
Fisheries and Oceanography, Koscow, OSSB, 1971 

Kinetics and Mechanisa of Sccumnlation of 
Plutoniu* by HIS60RH0S FOSSTLIS Spawn. 
AEC-tr-7306; Part of RDIOBIOLOSII (p. 153-159); 
Radiobioloqlya, 11(5), 742-746 

A series of experiments was performed to 
study the accumlation of platoniua 239 by 
live and dead MIsGtlBSOS FOSSILIS spawn. The 
intensity of accumulation was found to be 
related to the phase of embryogenesis because 
of change in the Besbranes of the spawn. The 
bulk of the plutoniam was adsorbed on the 
membrane of live spawn. In dead spawn, the 
adsorption of plutonlaa was virtually 
irreversible. Physicochealcal and cheaical 
forms of ?u ia solation affected Its uptake 
by developing spawn. (Auth) (BAF) 

<173> 
Pechkurenkov, ?.!., l.A. Shekhanova, and l.G 
Telysheva, All-union Research Institute of Sea 
Fisheries and Oceanography, Hoscow, OSSlj 
Atlantic Pesearch Institute for Sea Fisheries 
aad Oceanography, Kaliningrad, OSSH. 1972 

The Effect of Chronic Small Bose irradiation on 
the Embryonic Development of Fishes and the 
Validity of Various Assessoeat Hethods. Journal 
of Ichthyology, 1, 71-79 

A study was aade of the effect of four 
radionuclides, Sr 90-1 90, Pu 239, and Cs 
137, on the eibryonic developnent of loach, 
salmon, and pike fish and an assessment was 
made of the use of varioas tests for 
comparison of experimental and control 
variants. Eggs of the loach, obtained 
following pituitary Injection, were inoabated 
in PU 239 solutions with activities of n x 
10(S-11), a X lO(E-IO), and n x 10 (E-8) Ci/1. 
Paraaeters studied were egg lortality and 
larval deforaaties. The coefficients of 
reprodaceability of the characteristics 
investigated varied widely, Coaparison of 
the experi«ental and control data by means of 
a Bonparaaetrlc test of coaparlson showed 
that in aost instances tl 

<174> 
Popplewell, D.S., Atomic Weapons Besearch 
Estahllshaent, Berkshire, England. 1973, October 

Platoniua Optake by Cell Cultures in Presence of 
Soae Chelating Agents. Health Physics, 25, 
413-420 

A study has been made of the uptake of 
plutonium and radioiron Into HeLa-S3 aad 
Chang liver cells. The influence of various 
chelating agents on this uptake has been 
examined, the object being to set up a method 
of assessment of the value of potential 
therapeutic agents for the removal of 
accidentally ingested plutonlaa from humans. 
Although it has been shown that chelating 
agents which alter the distribution of 
ingested plutoaium in animals are capable of 
Inflaenciag the rate of uptake of platonium 
into cultured cells, there are variations ia 
resalts between different cell species. This 
Beans that the cell culture evaluation method 
for chelating agents can only be used to 
suppleaent rather than replace animal 
experiaents. (Aath) 

<175> 
Price, K.B., Battelle Memorial Institute, 
Pacific Sorthwest Laboratories, Ecosystems 
Departaent, Bichland, IA. 1973, Hay 

TUBbleweed and cheatgrass Optake of Transuraniua 
Elements Applied to Soil as Organic Acid 
Complexes. BMiL-1755; 9 p. 

Plant uptake of radioactive waste materials 
is a biological interaction important to the 
enviroaaental lanagement of waste storage 
sites. This stody on the aptake of 
transuranium eleaents from soil by plants 
demonstrates that shoot uptake is clearly 
influenced by the cheaical form of the 
traasuranic. It is unclear at this tiae 
whether soil aad/or plant mechanisms are 
responsible. Future studies are planned to 
investigate these aspects. The observation 
that some organic acids suppress plant aptake 
of aiericium and curium will be investigated 
further to evaluate the use of soil additives 
to suppress plant uptake of transuranics. 
Test results Indicate that organic acid 
complexes of plutoniam such as oxalate or 
citrate can increase plant uptake when added 
to soil as compared to uptake from dilute 
nitric acid solutions. (Aath) 

<176> 
Prosser, C.L., Onifersity of Chicago, 
Betallurqical Laboratory, Chicago, II. 
Septeaber 

1947, 

The Cllaioal Sequence of Physiological Effects 
of Ionizing Radiation ia iaiaals. Presented at 
the 32nd Annual Syaposiaa of the Badiological 
Society of Sorth Aaerica held ia Chicago, 
Illinois, December 1-6, 1946, (14 p.); 
ladiologf, 19, 299-313 

Different types of ioalzing radiation were 
adilnistered at differeat dose rates to 
various aniaals to study the clinical 
sequence of physiological effects of ionizing 
radiation. Sesalts were suaaarized and 
showed that external and iaternal radiation 
froa deposited aaterial were siailar ia their 
clinical aetion; nearly every organ systea 
was affected by lethal doses o£ every type of 
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<176> COHT, 
r a d i a t i o n ; no s i n g l e c l i n i c a l r e a c t i o n was 
p e c u l i a r l y s p e c i f i c f o r i r r a d i a t i o n damage; 
and t h e c l i s i c a l p i c t u r e and t h e c o n d i t i o n s 
r e s u l t i n g i n d e a t h v a r i e d w i th t h e dose r a t e 
aad t h e d u r a t i o n of e x p o s u r e fo r bo th 
e x t e r n a l and i n t e r n a l r a d i a t i o n . A s e r i e s of 
c l i n i c a l p a t t e r n s l e a d i n g t o dea th a f t e r 
i r r a d i a t i o n ware i d e n t i f i e d ; i i a e d i a t e d e a t h 
a t v e r y h i g h d o s e s and h igh dose r a t e s w i t h 
g e n e r a l c e l l u l a r d e s t r u c t i o n j i n i t i a l 
s h o c k - l i k e d e a t h w i t h i n 48 h r a f t e r x 
i r r a d i a t i o n in some a n i a a l s ; e a r l y d e a t h s a t 
high d o s e s i a dogs and r a t s ; a c u t e d e a t h s 
wi th a l l t y p e s of r a d i a t i o n , e x c e p t b e t a , 
w i t h i n n i n e t o 21 days a f t e r t r e a t a e n t ; 
s u b a c u t e p a t h o l o g i c a l c h a n g e s , p r i m a r i l y 
a n e m i a s , l i v e r d e g e n e r a t i o n , and boae 
l e s i o n s ; c h r o n i c i r r a d i a t i o n d e a t h s f r o a 
t a a o r s and p r e m a t u r e a g i n g . (ST) 

<177> 
Bagan, H .A . , B . J . BcClanahan , and P . I . H a c k e t t , 
B a t t e l l e Memorial I n s t i t u t e , P a c i f i c l o r t h w e s t 
L a b o r a t o r i e s , B io logy D e p a r t a e n t , R i c h l a n d , fA. 
197 3, A p r i l 

S i n s t e l n l u B T o x i c i t y and He tabo l i sm i n H i n i a t a r e 
Swine, BHlL-1750 ( P a r t 1 ) ; P a r t of Thompson, 
R,C. ( E d . ) , Annaal B e p o r t f o r 1972, ( p . 1 3 - 1 5 ) , 
103 p , 

Weanling m i n i a t u r e swine were i n j e c t e d 
i n t r a v e n o u s l y w i th 3 u C l / k g of Es 253 c i t r a t e 
to s t u d y t h e t o x i c i t y and a e t a b o l l s m of t h i s 
e l e n e a t i a s w i a e . At 24 h r p o s t i n j e c t l o n t h e 
l i v e r c o n t a i n e d t h e l a r g e s t amount (15<) of 
t h e l a j e c t e d d o s e . The f e a a r c o n t a i n e d 3 . 4 * . 
About 6* was e x c r e t e d i n 7 d a y s . 
G r a n u l o c y t e s and p l a t e l e t s were i n i t i a l l y 
d e p r e s s e d b a t r e t u r n e d t o c o n t r o l l e v e l s 
w i t h i n 4 months p o s t i n j e c t i o n . T o t a l l a c t i c 
dehyd rogenase (LDB) v a l u e s showed an 
immed ia t e d e c r e a s e bu t had r e c o v e r e d w i t h i n 
42 d a y s , a l t h o u g h IDH isoenzyme p a t t e r n s 
d i f f e r e d from t h o s e of c o n t r o l s a t 235 d a y s . 
(Auth) (ST) 

<178> 
Bahman, I.E., and A. Lindenbaua, Irgonne 
Rational Laboratory, Division of Biological and 
Efedical Besearch, Argonne, IL. 1964 

lysosome Particles and Subcellular Distributions 
of Polymeric Tetravalent Platoniua 23 9. 
Badiation Sesearch, 21(4), 575-583 

Tissue fraction 
livers of rats 
after they rece 
injection of 0 
Pu 239 ( + 4) . Th' 
the Pu was foun 
the distrlbutio 
indicating cone 
lysosomal fract 
acid phosphatas 
differeace la s 
detergent, Tgeo 
membraaes of ly 
plutoniua and o 
least 14 days a 
(Auth) 

ation studies 
1 dav, 8 days 
Ived a single 
5 UCi of poly 
e subcellular 
d to be aearl 
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entration of 
ion. Based o 
e from liver 
ensitlvlty to 
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f uninjected 
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were made of 
and 28 days 
Intravenous 
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B Injection. 

<179> 
Bahman, I.E., M,¥. Posenthal, and E,i, Ceray, 
Argonne Rational Laboratory, Division of 
Biological and Medical Besearch, Argonne, IL. 
1973, April 20; 1972, December 

Intracellular Plutonium: Beaoval by 
•iposome-EncaDSulated Chelating Agent, 

ASL-7970; Part of Annaal Report, 1972, (p. 
125-126), 246 p,; CIEMCE| 180(4083), 300-302 

Chelating agents, sach as 
ethyleaedlaaisetetraacetlc acid (EDTA) and 
diethylenetrlaiinepentaacetic acid (DTPA) 
were successfully encapsulated within lipid 
spherules (that is, llposoaes). Encapsulated 
(C 14) EDTA, given iatravenoasly to mice, was 
retained longer in tissues than 
aoaencapsalated (C 14) EBTA. Encapsulated 
DTPA, given to mice 3 days after plutonium 
injection, removed an additional fraction of 
platoniua la the liver, presnaably 
intracellular, not available to 
nonencapsalated DTPA, It also farther 
increased urinary excretioa of platoniua. 
Introduction of chelating agents into cells 
by llposoaal encapsulation is a promising new 
approach to the treataent of metal poisoning. 
(Auth) 

<180> 
Behfeld, C.E., Oniversity of Otah, Badiobiology 
Laboratory, Salt Lake city, OT. 1959, March 31 

Toxicological Aspects of loaizing Badiation Due 
to Bona-Seekiag Radioisotopes. COO-213; Part of 
Stover, CM., Jr. (Ed.), Annual Progress Seport, 
(p. 213), 229 p. 

Stadies are being made of the effects on 
beagle dogs of intravenoas administration of 
5 bone-seekiag radionuclides, the beta 
emitter Sr 90 aad alpha emitters Ra 22 6, Ba 
228, Th 228, and Pu 239. When these 
radlonaclides are incorporated into the body 
structure they introduce extra energy which 
the body is unable to dissipate harmlessly. 
The toxic effect of this Ionizing radiation 
is to break cheaical bonds, create highly 
reactive substances such as H02 aad H202 and 
to inactivate enzymes. Toxicity is expressed 
in this stady by formation of bone taaors, 
destruction of bone resalting in spontaneous 
fractures, aplastic anemia, lesions of the 
eye, renal changes, liver pathology, and 
premature loss of teeth. Each Isotope 
produces its individual pattern. (BBM) 

<181> 
Behfeld, C.E., B.J, Stover, G,S, Taylor, aad 
C.W, Hays, Oniversity of Otah, College of 
Medicine, Division of Badiobiology, Department 
of Anatomy, Salt Lake City, OT, 1962 

Fractare Incidence In Beagles leoeiving Single 
Injections of Badiaa or Plutonium, Part of 
Dougherty, T,F., et al (Eds.), Prooeedipgs of a 
Symposium on Some Aspects of Internal 
Irradiation held at The Homestead, Heber, Utah, 
Hay 8-11, 1961. Pergamoa Press, Oxford, 
England, (p. 131-143), 529 p. 

Pure bred beagles ware given either 8a 226 or 
Pa 239 by Intravenoas Injection. A complete 
radiographic record was made of the skeleton 
at sufficiently freqaent Intervals so that 
any gross bone changes could be tabulated 
chronologically. The resalts show that the 
fracture rate is highest ia the highest dose 
levels. There is a good correlation for 
fractare incidence and the dose rate when 
dogs were injected with Ba 226 but such 
correlation is less obvious with Pu 239. Rib 
fractures were more numerous in the dogs 
given Ra 226 and rate of repair was auch 
greater than with Pu 239. Oaly Ra 226 
treated dogs had long bone fractures aad only 
Pu 239 treated dogs had pelvic fractures. 
Approximately equal auabers of both groups 
had fractures of irregular bones but the 
average number per dog was greater for Pu 
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<181> COST. 
t rea ted an ioa l s . Unth) IFiB) 

<182> 
Bosenthals i . f . , irgonne l a t i o n a l l abora tory , 
ArgoBBe, 11 . 1971 

Qttai»titati¥e Coaparisoa of ionoaeric an4 
Poiyaerie Platomina in Sabbit Harrow and Bone, 
Sadiation Besearcfc, 47ci)^ 330 

Tibia of yoong adult female Dutch Belted 
rabb i t s were used t o coopare the nptake of 
two di f ferent phys ica l -chea i sa l foras of 
plutoainB in aarro» and bone separa te l f . The 
a s i i a l s were k i l l ed th ree days a f t e r a s ingle 
iatraTenoHs inject ion of approxiaatelf 0,33 
uCi/kg of Bonoaerlc Pu 239 c i t r a t e (90? 
u l t t a f i l t e r a b l e ) or of graded aid-range 
polymeric Pv 239 n i t r a t e (15S 
u l t r a f i l t e r a b l e ) . The aarrow was poshed oat 
of the t i b i a s af ter aakiaq a cross cut 1 oa 
froffi each end of the bone. The oatrow 
deposition of p l a ton la i »as s ign i f i can t ly 
higher a f t e r in i ec t lon of the po ly ie r i c f o r i . 
The narrow contaiaed «0< of the t o t a l t i b i a l 
r ad ioac t i v i t y af ter po lyser ic in jec t ion as 
Goapared to 3% follo¥ing aonooeric i n l e c t i o n . 
The a¥erage concentration of the poiyaer ie 
for» was 0,259* as compared to 0.015S for the 
•onoaerlc form of the in jec ted dose per gram 
¥et weight. Harrou concentrat ion of both 
forns was var iable and was corre la ted with 
the s p a t i a l d i s t r i b u t i o n of the red 
(erythropoiet ic) aarrow, Polyneric p lntoal t i i 
was up to 30 t l a e s nore concentrated in 
predominently red than In f a t t y marrow. 
Hononeric plntoniura was 1.3 to 2.8 t l a e s lo re 
concentrated in red Harrow. This 
p re fe ren t i a l deposit ion of pltt toaiua, 
especial ly the po ly ie r ic forra, in the 
hematopoietic aarrow increases the 
probabi l i ty of platoniaH-induced leokeala and 
aneaia. (luth) (ST) 

<183> 
Rosenthals 9.M., and *. l indenbaus, irgonne 
Rational Laboratory, Division of Biological and 
Hedlcal Sesearchj irgonaG, I I . 1969 

Osteosarcomas As Related to Tissue Dis t r ibu t ion 
of Honoaeric and Polynerlc PlatoElna in a l e e . 
COBr-670938; Part of "^ays, C.W., et a l ( M s . ) , 
Proceedings of a Synposim on Belayed Effects of 
Bone-Seeking Sadionuclides held in San ? a l l e y , 
Idaho, September 12-ie , 1967. OniTersity of 
Otah Press , Sal t lalte Ci ty , ntah, (p. 371-386), 
519 D. 

The long-tera ef fe-
Inlected polyneric 
o l t r a f i l t e r a b l e ) an 
(9 3? o l t r a f l l t p r a b l 
CF#1 fenale l i c e , u 
plsitoniiia 1S days a 
bas i s of reference 
piwtoniiim in the to 
0.0087 aCi) and the 
(0.025, n.012, acd 
the loser l eve l s In 
D1"Pi therapy. Inte 
to enable compari 
anoants of platonla 
nice injected tJith 
compared to those ^ 
began dying e a r l i e r 
had about twice as 
osteosarcomas ( t»ic 
and Hore tnsors per 
concentrat ion of ao 
surfaces i s conside 
for these differenC' 
fac tors are also di 

t s of intEa¥enously 
p lu ton in i (about 66? 
d of monomeric pldtonlam 
©) se re coeparei in adult 
sing the bone burden of 
f t e r in ject ion as the 

Two leve l s of polymeric 
• a l sltel<»toR (3.01'? and 
ee of BOEOseric plutonins 
O.OO'iS uci) were coapared; 

each case res ' i l ted froa 
rpola t ion of the r e s u l t s , 
n of the e f fec t s of equal 
!S In the bone, showed tha t 
Bononeric plutonium, 
1th polymeric plutonlua , 
with osteosarcomas and 

high an incid^Hce of 
e as maay i^ice tilth t u t o r s 

louse ) . The higher 
noaeric plutoaiun on bone 
red primari ly responsible 
e s . Other possible 
scmssed. (iuth) 

Table 2 shows re tent ion of poiyaerie or 
Bonoaerlc Pu in bone and l i v e r of l i c e a f t e r 
iBtEa»eno<is i n j e c t i o n , with and withsat DtPl 
therapy. 

<18i|> 
Sosenthal, l . t . , i . l indenbani, J . J . Bssse l l , E. 
Hore t t i , and 0. Chladek, Irgoaae Hatloaal 
Laboratory, Division of Biological and Hsdical 
l e sea ro i , irgonne, IL . 1972, lugnst 

Metabslisa of Monoaerxe and Polyseric Plutoaioa 
in the Babbiti Coiparison with the Boase, 
Health Physics, 23, 231-238 

Young adult female Dutch Belted r a b b i t s were 
gi^en a s ingle intravenous Inject ion of 
poiyaerie Pu 239 n i t r a t e (15« 
u l t r a f i l t e r a b l e ) or of Bonoaerlc Pu 239 
c i t r a t e (90« u l t r a f i l t e r a b l e ) and k i l l ed a t 3 
days. The plutoniui content of the In t ac t 
feiinr (bone plus narrow) was higher a f t e r the 
polymeric fora . Physical renofal ©f aarrow 
froB bone in the t i b i a showed the plntonlUB 
content of the bone to be s l i gh t l y lower and 
3f the narrow to be 17"foia higher a f t e r 
polymeric than a f t e r •osoaerio plutoniUB. 
Polymeric plutoniuo was also aore 
concentrated in spleen, ovaries , i n t e s t i n e s 
(^ith conten ts ) , ske l e t a l aasele and urine 
bat l e s s concentrated in l i ve r . About the 
saae l eve l s of the two for i s of plutoniua 
were found In blood, b i l e and luag. For the 
f i r s t 30 Bin a f t e r in jec t ion , the polyser ic 
plutoniua »as cleared froa the c i r cu l a t i on 
»ore rapidly than the lomoneric. Sfter about 
60 mln, the two forss ¥@re cleared a t 
generally coaparable, decreasing r a t e s . 
Polyier ic p lutoniui was as lach as 10-30 
t l a e s aore concentrated in predoainantly red 
(erfthropoletio) aarrow than in fa t ty Barro¥. 
Monoaeric p la toniu i was 1.3-2.8 t i n e s aore 
concentrated in the red aarro¥. Bice 
injected with the saae plutoniua solut ions as 
the r abb i t s showed, in coaparison, a higher 
per cent of the injected aonomeric plutoniua 
in the feaars and a lower per cent in the 
l i v e n they showed a higher uptake of 
polymeric plutonlan in the marrow, and a 
higher uptake of both foras io the spleen and 
lungs than did the r a b b i t s . (Suth) 

Table 1 and 3 give the d i s t r ibu t ion of poiyaerie 
and soBoieric Pa 239 in rabbi t and aouse t i s sues 
three days af ter intravenous in jec t ion . 

<1S5> 
Sosep.thal, H.f., J . P . Barkley, and K. 
lindenbauB, &rgoane Hational laboratory, 
Srgonne, I I . 1963, October 

Progress Peport! Plutoniua Heaoval. U. Tuaor 
lacldence Studies . ML-6790; "a r t of Biological 
and Bedical Sesearch Division Seaiannual Beport, 
July through Deceober 1962, (p. 87-91), 236 p . 

Preceeding s tudies in the se r ies have 
de te rs ine l survival and boae tuaor iEcidence 
in • ic) ' f^lloaing the injection of a 
polyaieric form of plutoniua. These ^ere 
corre la ted tilth the degree of removal of 
slceletally deposited plutomiom by therapy 
Bith BTP&. In t h i s pa ra l l e l experiment, the 
•sononeric form of plutonlum was adainis tered 
to compare tumor incidence following the two 
forms of platoniUB, with and without OTP& 
therapy, and a lso to deteraine the e f fec t of 
ioaedia te therapy. Female mice received 2 ." 
aCi of Pu 238/kg. 500 ag/kg of DTP.l or a 
sal ine control was given e i ther 1 hour or 3 
days afterwards and once per day for 12 days. 
Jn iaa ls were sacr i f iced a t in t e rva l s and 
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<185> CONT. 
excretion data were cofaplled. In controls, 
the plutoniuB was about egually divided 
between bone and liver at tlie when uptake 
was at a maximun level (between 1 and 6 days 
after injection). The level of platosiaa in 
bone at 6 days remained constant for 90 days. 
However, it had dropped about one third by 
300 days. When DTP& therapy was begun 3 days 
after plutoniua injection, loss of plutoniua 
froa liver was accelerated so that alaost all 
was removed after 3 days, and the level in 
bone was reduced by about one half after 12 
days. When Initiated after 1 hour, the sane 
course of therapy again removed one half of 
the deposited plutoniun froa bone and nearly 
all froB liver. In addition, it prevented 
all deposition In bone after 1 hour, so that 
the total retention in bone in these treated 
sice was less than one quarter of that of the 
saline controls. The anount of plutoniui 
lost from the liver is the saae as that in 
the feces, and that removed from bone is 
equal to the anount appearing in the urine. 
Data showed that 12 days of therapy was 
sufficient and further daily injections of 
DTPi would have promoted little or no 
increased effect. Only a prellninary survey 
of bone tumor incidence can be eade at the 
present time. Data suggest that after 
adainlstration of lononeric plutoniua, bone 
tuaors appeared earlier and there was a 
higher proportion of mice with a bone tuaor 
at death than after adBinistratioa of the 
same dose of poiyaerie plutoniua. In the 
group receiving therapy at 1 hour, the latent 
period was longer and tuaor incidence was 
lower than in the 3 day treated group. (BBH) 

<186> 
Rosenthal, M.W., J.F. Harkley, and K. 
Llndenbauss, Argonne national Laboratory, 
Rrgonne, IL. 1963, Bay 

Progress Peport: Plutoniua Beaoval. 3. Tuior 
Incidence Studies. AfIl-6723; Part of Biological 
and Medical Research Division Semiannual Report, 
January through June 1962, (p. 1<l«-1»5), 259 p. 

The effects of 2 and 12 days of DTP* therapy 
following a single intravenous injection of 
2.6 ucl/kg Pu 239 on bone tuiaor Incidence are 
suBsarized. BTPi was injected 
intraperitoneally at a concentration of 500 
ug/kg 3 days after Pu adainistration; 
controls received saline injections. The 
Index of radiation effect was the proportion 
of alee that had at least one Balignaat bone 
tuaor at death. DTPl treatnent given for 12 
days reaoved <«3.2'* of the plutoniua deposited 
in the bone and reduced the fraction of alee 
with bone tuuors by tt2.5% at the tine the 
last untreated aouse died (515 days). 
Treatment for 2 days had less effect on 
removal and tunor incidence, and the two 
indices of effect were not as closely 
correlated. Tnaor rat® increased with time 
in all groups and was reduced by DTPi 
therapy. (ST) 

<187> 
Sosenthal, M.W., J.P. Harkley, and 1. 
lindenbauB, irgonne Hational laboratory, 
irgonne, II. 1%3, October 

Progress Beport: Plutonium Reaoval. 6. 
Che«ical Beaoval of Harrow and Its Associated 
Plutoniun froi Bone. WL-6790s Part of 
Biological and Medical Research Division 
Seaiannnal Heport, July through Deceiber 1962, 
(p. 92-93) , 236 p. 

In the estiaatlon of radiation dose absorbed 

by bone after skeletal deposition of a 
bone-seeking radlonaclide, it is essential to 
distinguish quantitatively between the 
radionuclide located in the bone Itself and 
that deposited In the narrow. A cheaical 
technqiue using the protein solvent Hyanine 
has been developed by which all exposed 
organic aatarial including aarrow can be 
dissolved froB bone. The renoval of the 
organic portion of the bone with its 
associated plutonium does not remove the 
radionuclide, that is deposited in the hard 
bone. Mice were Injected with 2.7 or 1.6 
uCi/kg of Pu 238 and sacrificed after three 
days. Harrow froa a segaent of the shaft of 
the tibia was extracted by saline irrigation, 
and a slnilar segment was extracted using 
three changes of Hyanine over a period of 2 
weeks. Since Hyamine solutions cannot be 
easily ashed, the plutonium extracted aust be 
measured indirectly by subtracting the aaount 
of radioactivity in a bone sample treated 
with Hyamine froB that in a comparable 
untreated sample. Results with Hya«ine 
extraction did not differ significantly froa 
those with saline irrigation. This should be 
a valuable technigu® in the quantitative 
differentiation between the plutoniun in 
•arrow and that in cortical bone or on 
trabecular and other bone surfaces, 
especially in skeletal areas in which 
physical reaoval of the marrow is not 
possible. (BBS) 

<18S> 
Russell, E.s., H. Delaney, E. Motta, 3. Mantz, 
S.S.e. Barron, E.E. Painter, B. Edwards, O. 
France, C.». Hagen, and S. Schwartz, Oniversity 
of Chicago, Chicago, IL. 19*5 

Effects of Product Upon Dogs. C1I-2786| Part of 
Health Problems Relating to Product for Month of 
March 19II5, (p. 18-28), 35 p. 

Dogs were Injected intravenously (0.286 
ng/kg) and intranuscularly (0.i«0« ag/kg) with 
plutoniua(•••6) citrate and the excretion and 
blood levels of plutoniua were studied. 
Total excretions at two weeks were 15.3% of 
the injected dose in the intraiuscularly 
injected dog and 2*.«% in the intravenously 
injected dog. These values were coapared 
with those of a previous study in which a dog 
was injected with the nitrate. Eguilibrius 
blood levels were about 0.01 ug Pu/al blood. 
Sost of the platoniuii in the blood was 
attached to beta globulins. Both dogs showed 
narked reduction in cellular oonponents of 
the blood. White blood cell count was 
ainlaal on the 13th day postlnjection, but 
the neutrophil count showed some recovery 
after that time. The intravenously injected 
dog suffered froa radiation sickness froa 10 
to 16 days after Injection; the distribution 
of plasma proteins was altered and there was 
an increase im urine urobilinogen. Both dogs 
eicreted »or® plutoniua than had the nitrate 
injected dog. (Auth) (ST) 

<189> 
Sysina, T.H., ».K. Lenberg, and I.A. Tseveleva, 
Wot given. 1971 

Bioehe«ical and Borphologlcal Changes ia the 
lungs of Bats Iccoapaaying Bultiple Inhalation 
of a Plutonium Citrate Aerosol. AEC-tr-7387i 
Part of Moskalev, lu.I. (Ed.), Beiote 
Aftereffects of Radiation Daaage, (p. 36'J-370), 
57« p. 

Feaale rats of the iistar line were 
adiinistered a solution of Pu 239 citrate 
(activity 9 uCl/«l) by inhalation for a 
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period of 10 minutes three times a week for 
80 days to study the l a t en t e f fec ts and 
biochemical and morphological changes 
produced in the lungs. Sith the aaxlnaii 
number of inha la t ions , there was an average 
accuBHlation of 0.0727 uCi of Pu 239 in the 
lungs. Animals were sac r i f i ced daring the 
inhalat ion period and up to the tenth aonth 
a f te r inhala t ion had ended. Hoistare, t o t a l 
ni t rogen, l i p i d , nucleic acid, 
hydrOKyproline, and hexosamine content of the 
lungs were determined. Immediately following 
inha la t ion , alpha t r acks were d i s t r ibu ted 
r e l a t i v e l y unifornly in the lungs. By the 
twentieth day and up to the sixth aonth, 
dense s t a r s corresponding to macrophages and 
alveolar c e l l s were evident . By 8-10 months a 
moderately exoressed pneuEosclerosis was 
present . Early morohological ind ica tors of 
damage were the aobi l iza t ion and des t ruc t ion 
of a lveolar macrophages and an increase in 
the number of mast c e l l s . After 150-80 days 
there was an Increase i s the nunber of c e l l s 
in the a lveolar septa a t the expense of 
a lveolar c e l l s and h is t io - lyaphocyt ic 
elements with an admixture of segaentonuclear 
leukocytes. Beginning with six aonths there 
were ind ica to r s of an in t ens i f i ca t ion of 
f ib r i logenes l s . in Increase in the t o t a l 
content of prote in and hexosaelne were the 
e a r l i e s t and most c l e a r l y expressed 
biochemical changes in the lungs, in 
increase in the quanti ty of nucleic ac ids was 
observed during the period of collagen 
foraat lon. The level of l i p i d s increased to 
a l e s se r degree than the content of the other 
studied coapounds. (ST) 

<190> 
Sanders, C . I . , Ba t t e l l e Henorial I n s t i t u t e , 
Pacif ic northwest l a b o r a t o r i e s . Biology 
Department, Richland, WA. 1972, September 

Hetabolism of Soluble Plutoniua 238 froa Crashed 
Plutoniua 238 Pu'J2 Hlcrospheres Following 
In t r a t r achea l or In t raabdoi ina l In jec t ion . 
BKWL-1650 (Part 1) | Par t of Thoipson, 8.C. 
(Ed.l , Annual Beport for 1971, (p. 2511-262), 313 
p . 

Soluble Pu 283, prepared by crushing 
plutoniui 238 Pu02 alcrospheres , was 
adaln is tered to r a t s by intraafedoalnal 
Inject ion (1980 nCl) or in t r a t r achea l 
i n s t i l l a t i o n (720 uCl ) . A large f rac t ion of 
Pu 238 was excreted in the urlnei urinary 
excretion of Pu 283 was larkedly increased 
when DTPi was given with Pu 238. Blthin 
hours, Pu 238 was t rans loca ted to the blood 
and concentrated in t h e skeleton. About 20% 
of intraabdoBlnally Injected Pu 238 was 
i n i t i a l l y deposited in the l i ve r and mostly 
cleared during the f i r s t 10 days. Fecal 
excretion of Pu 238 was predOBlnant following 
IntraabdoaiBal in jec t ion whereas ur inary 
excretion was g rea t e r following i n t r a t r a c h e a l 
I n s t l l l a t i o a . About 70S of In t r a t r achea l ly 
i n s t i l l e d Pu 238 was cleared f ro i the lung 
during the f i r s t day and an addi t ional 20X 
during the next HO days a f te r i a s t l l l a t i o n . 
(lath) 

<191> 
Sanders, C . I . , Ba t t e l l e Heaorial I n s t i t u t e , 
Pacific Northwest l a t o r a t o r i e s . Biology 
Department, Sichland, « I . 1972, September 

Carcinogeaicxty of PlutoniUB Oioride, Asbestos, 
and Benzpyrene in the Abdoainal Cavity of Sa t s . 
BKiL-16S0 (Part 1)! Part of Thoapson, B.C. 
(Ed.), imnual l epo r t for 1971, (p. 139-1»5), 313 
p. 

Pu 238 Pu02 ohrysot i le asbestos, and 
benzypyrene were ef fec t ive in inducing a 
large nuaber of abdo«inal sarcomas and 
laesotheiioaas. The Pu 238 Pn02 induced 
tuBors or iginated mostly in the oaental 
region in a dose-dependent manner at 
radia t ion doses of froa 3«,000 rads (65S 
Incidence), 6,3000 rads (32% incidence) , and 
770 rads (17S incideace) delivered t o omental 
t i s s u e s . Pu 238 Pu02 did not induce any 
mesotheliomas and only 15* and »% incidence 
of sarcoaas at radiaton doses of 31,000 rads 
and 10,000 rads, respect ive ly , delivered to 
oaental t i s s u e s . Pu 238 Pu02 was spread aore 
evenly throughout the omentUB whereas Pu 239 
Pu02 was concentrated within a few "hot 
spots" of intense alpha ac t iv i ty in oaental 
t i s s u e . Both asbestos and beasypyrene acted 
in an addit ive manner when injected with Pu 
239 Pu02 the co»bination of agents inducing 
as Bany sarcoaas or BesothelioBas as was 
obtained by adding t u io r incidence from the 
agents given s ingly . (Auth) 

<192> 
Sanders, C.L., Ba t te l l e Memorial I n s t i t u t e , 
Pacific Sorthwest Laboratories , Biology 
Departaent, Bichland, SA. 1972, Septenber 

Carcinogenicity of Inhaled Plutoniua 239 fron 
Crushed Hiorospheres. BSWl-1650 (Part 1) | Part 
of Thoapson, E.C. (Ed.), Annual Report for 1971, 
(p. 262-271), J13 p. 

An es t l aa ted 99% of inhaled "soluble" Pu 239 
derived froa crushed microspheres was cleared 
froa the lungs of r a t s by 200-300 days a f te r 
inhala t ion . About 50% of terminal Pu 233 was 
found in the skeleton. The highly toxic 
nature of Pu 238 was shown by Increased 
mortal i ty and tumor fornation following 
i n i t i a l lung deposi t ions of 5, 18, or 207 
nCi. To date 13-23X of aniaa ls exposed to Pu 
238 and t% of controls have developed 
noniaiBfflary, aost ly e p i t h e l i a l , t anors ; 4tX of 
nonnaBiary tunors were found In the lung 
following estimated cuaulative rad ia t ion 
doses to the lung of 10 to 375 rads . Further 
in te rpre ta t ion awaits autopsy of reaalaing 
an iaa l s . (iuth) 

Table 1 gives the t i s s u e and organ d i s t r ibu t ion 
of inhaled Pu 238 in r a t s . 

<193> 
Sanders, C . I . , Bat te l le Semorial I n s t i t u t e , 
Pacif ic Northwest l abo ra to r i e s . Biology 
Depart ieat , Richland, WI. 1973, April 

Carcinogenicity of Inhaled Plutoniun 238 fron 
Crashed Microspheres. BHfL-1750 (Part 1)s Part 
of Thompson, I . e . (Ed.) , Annual Seport for 1972, 
(p. 28-31), 103 p . 

Three groups of 70-day-old feaale r a t s were 
exposed to an aerosol of "soluble" pa 238 
( u l t r a f l l t e r a b i l l t y 72«, CBD 0.02, GSD 2.1) 
derived froa crushed Pu 238 Pa02 alcrospheres 
suspended in physiological sa l ine for 2 to 3 
lOEths pr ior t o the anlnal exposures. 
Following i aha la t ion , 12 t o 25% of the 
i n i t i a l a lveolar luag burden renained i s the 
body 1 to 2 yr a f t e r exposures 0.3 to 1* of 
t h i s was l a the lungs and 50% in the 
skeleton. The lung tumor Incidence was 6.6, 
23.3, and 25« for i n i t i a l lung deposition of 
5 , 18, and 230 ECi, and average rad ia t ion 
doses of 9, 32, and 375 rads , r e spec t ive ly . 
There was a 1.1* incidence of luag tumors in 
con t ro l s . The incideace o£ a l l tuners other 
than Baamary tuaors was I.SX in the umexposed 
controls and in the Pu 238-exposea r a t s . 
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26.7, 36 .6 , and 116.8«. (Aath) CFSH) 

<19«> 
Sanders, C . I . , J r . , Ba t t e l l e Semorial I n s t i t u t e , 
Pacific Sorthwest Laborator ies , Biology 
Depart ieat , Blehland, f a . 1973, Deceaber 

Carcinogenicity of Inhaled Plutonian 233 in the 
Sat . Radiation Research, 56(3) , 540-553 

Three groups of feaale albino r a t s were 
exposed to an aerosol of soluble Pa 23B 
derived froa crushed Pn 238 PB02 a lcrospheres 
suspended in physiological s a l i n e . I n i t i a l 
a lveolar burdens of Pu 238 were 5 nCl (Sroap 
1) , 18 nCi (Group 2 ) , and 207 nCl(Sroup 3 ) . 
Only 1* of the I n i t i a l a lveolar luag burden 
remained in the lung a t 1 year, decreasing to 
0.3% by 600 days a f te r exposure. The Pu 238 
body burden was 25* of i n i t i a l a lveolar 
burden a t 1 year, decreasing t o 12% by 1000 
days a f t e r exposure} about half of the body 
burden was found la the skeleton a t these 
t imes. The cuaulat ive rad ia t ion doses to the 
lung a t 2 years a f te r exposure were 9 rads 
(1), 32 rads (2) , and 375 rads (3) . 
Unexposed cont ro ls exhibi ted a median 
survival time of 82 5 days as coapared t o 
exper iaenta l survival t l a e s of 650 days (1) , 
675 days (2 ) , and '?50 days (3 ) . The incidence 
of lung t u i o r s in con t ro l s was 1.1X as 
cOBpared to Incidences in Pu 238 exposed r a t s 
of 6.6« (1) , 20.0% (2) , and 25.0'% (3). The 
incidence of a l l t uaor s , other than aaamary 
tumors, was 1.3^ in uneXDOsed con t ro l s , and 
in Pu 238 exposed r a t s , 26.7« (1), 36.6% ( 2 ) , 
and «6.8« (3) . (Auth) 

<195> 
Sedina, M.S., Sot given. 1971 

Effect of Uranium f i s s ion Products on the 
Functional S ta te of the Central Hervous System. 
AEC-tr-7387; Part of Hoskalev, Ta . I . (Ed.) , 
Peaote Aftereffects of Radiation Daaage, (p. 
246-252), 57a p. 

Changes in the functional s t a t e of the 
cen t ra l nervous system of r a t s were s tudied 
following administrat ion of uranium f i s s ion 
products. Doses were 2 and 20 ffiCi/kg 
introduced by stomach probe and froa 0.08 
plus or minus 0.01 t o 1.17 plus or nlnus 0.08 
aCi/kg administered by inha la t ion . 
Conditioned ref lex a c t i v i t y was invest igated 
by the motor reaction-food method. Chronaxie 
of the t i b i a l nerve was measured to study 
sh i f t s in subcor t ica l nerve cen ters , 
pegardless of dose and ada in i s t r a t ion aethod, 
the observed changes could be divided in to 
two d i s t i n c t phases. The f i r s t phase l a s t e d 
two days and was character ized by an Increase 
in the l a t e n t period of the r e f l ex , a 
decrease in the degree of the conditioned 
re f l exes , and a Barked weakening of t he 
conditioned inh ib i t i on . The second phase 
las ted five or s ix months during which there 
ware no narked devia t ions froa noraalcy in 
aniaal behavior, but iBpalraent in the 
conditioned Inh lb l t a t i on process was 
exhibi ted. Bo«-h phases transpired 
d i f fe ren t ly for the d i f fe ren t methods of 
contamination. Almost a l l of the aniaa ls 
died by the twelvth month. Dystrophic 
changes in both groups preceding death are 
discussed. Impairment of higher nervous 
a c t i v i t y accompanying in t e rna l r ad ia t ion was 
a progressive weakening cf conditioned 
inh ib i t ion and an i n t ens i f i c a t i on of 
unconditioned inhlb i t io i i during the e n t i r e 
course of the d i sease . fST) 

<196> 
Seidel , &., Kernforsciungszeatrus Karlsruhe, 
I n s t i t u t fur S t rah lenblo logle , Karlsruhe, Gernan 
Federal t epub l l c . 1972 

Distr ibut ion of P la ton ia i 239 Related to 
Different Hethods of Preparation of a C i t r a t e 
Inject ion Solution. Imteraat ional Journal of 
Applied Radiation and Iso topes , 23, 195-196 

Ci t ra t e solut ions of Pu 239 prepared by three 
di f ferent aethods were injected intravenously 
into female albino r a t s of the l e l l i geabe rg 
s t r a i n . The r a t s were sacr i f iced by 
exsaagulnation seven days after lEject ion of 
0.5 or 0.005 uCi/kg doses . With a l l 
preparation techniques and pH values t e s t e d , 
the r e s a l t l a g d i s t r i b u t i o n of Pa 239 
corresponded to t h a t ascribed t o Bonoaerlc Pa 
239. With one except ion, a l l preparation 
procedures applied yielded i d s n t i c a l r e s u l t s 
for t he d i s t r i bu t ion of Pu 239 soon a f t e r i t s 
intravenous in ject ion i n t o the r a t . Solatlon 
preparation methods are described. (ST) 

<197> 
Seidel , A., Kernforschuagszentruii Karlsruhe, 
I n s t i t u t fur St rahlenbiolo Karlsruhe, Seraan 
Federal Republic. 1973 

Petentlon of ABericlua 2*1 by Sose Sndocrine 
Organs of the Sat and I t s Response t o DTPS 
Treatment. In te rna t iona l Journal of Radiation 
Biology, 23(«), UlS-ilie 

Feaale albino r a t s were injected 
intravenously with 0.3-0.6 'uCi Am 2«1 c i t r a t e 
(pH 7.5-8.5) t o study the re ten t ion of 
aiericit tB by some endocrine organs and i t s 
respoHse to BTPA t r e a t a e n t . Treated r a t s 
received 12 i n t r ape r i t onea l in jec t ions of Ca 
or Zn DTP& (30 uN/kg) froa 1.5 minutes t o 71 
days or froa * to 81 days following americiaa 
adminis t ra t ion. There was no s ign i f i can t 
elimination of americiaa from the thyro id , 
ovar ies , or adrenals of the control animals 
af ter the f i f t een th day. Both che la tes were 
eqaally effect ive in reducing the As 2«1 
content of the organs and the i r effect iveness 
depended on the t i a e of adminis t ra t ion . The 
aobi l iza t ion of Am 2m froa the thryoid was 
higher than froa the ova r i e s . The 
concentrat ions of M 2*1 in the endocrine 
organs were compared with those of the l i ve r 
and skeleton and the e f fec t on the ovar ies 
due to i t s long time r e t en t ion , non-uniform 
d i s t r i bu t i on , and poor response to treatment 
i s discussed. (ST) 

<198> 
Seidel , A., KernforschungszentruB Karlsruhe, 
I n s t i t u t far s t r ah lenb lo log le , Karlsorhe, Qeraan 
Federal Republic. 1973, lay 

Comparison of the Effectiveness of Calciua DTPA 
and Zinc DTPA in Removing Aiericlum 241 froa the 
Pat . Sadiation Research, 5t |2) , 30«-315 

female albino r a t s were injected 
intravenously with 0.3 ucl Am 2tt1 c i t r a t e 
followed by In t r ape r i tonea l in jec t ion of 2 to 
200 l i c ro so l e s of calcium DTPA or zinc DTPA 
to study the mobilization of i n t e r n a l l y 
deposited Aa 2H1 as dependent on time and 
dosage of the che la te s . The e f fec t of both 
chela tes was sustained over several days and 
decreased with increasing time in t e rva l 
between inject ion of Am 241 and che l a t e . The 
removal of Am 2*1 from the l ive r was markedly 
higher than froa other organs. In case of 
ianedia te or ear lv t r ea t aen t calcium DTPA was 
found to be more e f fec t ive than zinc DTPA. 
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<198> 

<198> COST. 
There was no difference in effect In the case 
of delayed t r e a t a e n t . Al l d o ^ - e f f e c t 
curves were l i nea r . The t h e o r e t i c a l and 
p rac t i ca l i ap l i ca t l ons of the r e s u l t s are 
a iscassed. (Auth) (ST) 

<199> 
Seidel , I . , Kernforschangszentraa Karlsruhe, 
I n s t i t t i t for Strahlenblologle , Karlsruhe, Gernaa 
Federal Republic. 197 3 

Dis t r ibut ion of AaerlcluB 2il1 in the l a t as 
Influenced by Dose and the pH of the In jec t ion 
Solut ion. In t e rna t iona l Journal of Applied 
Radiation and Isotopes , 2«, 362-363 

Adult f e i a l e r a t s of the Heillgeaberg s t r a i n 
were injected intravenously with 0.03 t o 3.0 
UCi/kg An 2*1 in c i t r a t e solut ion to 
determine whether dose influences 
d i s t r i b a t l o n and re ten t ion in the skeleton, 
l i v e r , and kidneys. The effect of pH (2 .7 , 
7 .* , and 9.1) on d i s t r i b u t i o n was also 
s tudied. The alpha a c t i v i t y of the t i s sue 
samples was assayed by l iquid s c i n t i l l a t i o n 
counting. There was no systematic and 
s t a t i s t i c a l l y s ign i f i can t Influence of the pH 
OB the d i s t r ibu t ion pa t t e rn . An increase of 
dose from 0.03 to 3.0 uCi/fcq had no influence 
on Am 2*1 retent ion by the l i v e r and 
skele ton. A s l i g h t l y higher An content In 
the kidneys was present with the higher dose. 
(ST) 

<200> 
Seidel , A., KernforschungszentruB Karlsruhe, 
I n s t i t u t far St rahlenblologle , Karlsruhe, German 
Federal Sepublic. 197 3 

A Mult ivariate Analysis of Calciuii DTPA 
Effectiveness in Reaovlng Americiaa 2*1 f ro i the 
Bat, Ze i t schr l f t fur Haturforschung, 28C(5-6), 
316-318 

The dependence on t 
r e l a t i onsh ip was st 
Am 2*1 from the ske 
by Ca DTPA. Due to 
dose-effeet-curves 
well as to the l ine 
on the logarithm of 
were derived which 
of Am 2*1 as influe 
time of treatment. 

iae of the do3a-effect 
odied for the removal of 
le ton and l ive r of the r a t 
the l i n e a r i t y of the 
(in a log-log scale) as 
ar dependence of the slope 
t i l e , siBple equations 

describe "He aob i l i za t ion 
need by DTPA-dosage and 
(Auth) 

<201> 
Seidel , A., and T. Volf, Kernforschungszentrum 
Karlsruhe, I n s t i t u t far S t rahlenblologle , 
Karlsruhe, German Federal Republic. 1972, 
December 

Effect of DTPA on the Aaericium 2*1 Content of 
Different Bones of Pa t s . Matarwlssenschaften, 
59(12), 652 (German) 

ABerlclum c i t r a t e was injected Intravenously 
in to feaale r a t s followed by the in jec t ion of 
Ca OTPA or Zn DTPA a f t e r 90 Bin or « days. 
Alpha a c t i v i t y of t he bones was determined 7 
days a f te r DTPA in jec t ion . AaericluB 2*1 
concentrat ion in the femurp p a r i e t a l os , 
aandibles , tee th and r i b s were not uniform, 
but i t was concluded t h a t the Am 2*1 a c t i v i t y 
of the femur presented a reasonably accara te 
p ic ture of I t s ais«Tlbution in the skele ton. 
There was no s ign i f i can t difference in e i t h e r 
Ca or Zn chela te e f fec t iveness . (SAP) 

<202> 
Sikov, H.R., and D.D. Hahlan, Battelle Semorial 

Institute, Pacific lorthwest laboratories. 
Biology Departaent, Biehland, iA, 1967, July 

Cross-Placental Passage of Actinldes in the Bat. 
BHWt-MOi Part of Thoapson, I.e. aad Swezea, 
I.G. (Bds.), Annual Beport for 1966, (p. *2-«3) , 
207 p. 

Sregnant rats were intravenously injected 
with doses of approxlaately 50 aCi of Pu 239 
(ionic or colloidal), 3 uCl of Sp 237 
(ionic), or « uCi of 0 233 (ionic). 
Injection of each solution was made after 15 
or 19 days of gestation and th® rats killed 
2* hr later. Only small amounts of activity 
were found in the fetus following the 
adBlnlstration of the radloaoclides although 
substantial concentrations were neasured la 
the placenta and fetal aeibranes. The 
partition of these materials aaoig the fetal 
tissues was often disslailar to that found in 
the corresponding lateraal tissues. 
(Auth) (FHS) 

Table 1 shows th® distribution of actinldes in 
tissues, 2* hr after injection in pregnant rats. 

<203> 
Sikov, M.R., and D.D. Hahlua, Battelle Heaorial 
Instltate, Pacific Northwest laboratories. 
Biology Departaent, Sichland, BA. 1968, Bay 

Sffect of Age and physioochemical Pori on 
Plutoniaa Toxicity and Hetabolism in the Bat. 
Bim-7l*j Part of Thompson, B.C., et al (Eds.), 
Annual Beport for 1967, (p. 5.3-5.1*), 253 p. 

The distribution and toxic effects of 
soaoBeric and polymeric plutoniua in 
neonatal, waanliag, and adult rats injected 
intravenously with a dose of 6-90 aCi/kg body 
weight in citrate or nitrate solution were 
compared. The parameters studied included 
radionuclide distribution and retention, 
growth, acute and chronic toxicity, and 
damaging effects on several specific organs. 
The polymer was aore toxic to weanlings and 
adults than was the moaomer, but there was 
little difference between the two foras in 
newborn rats. Height galas were suppressed 
in aniaals of all age groups. Honomeric 
Plutonium was deposited in the skeleton to a 
greater extent than in the liver; with the 
polymer, liver deposition predoalnated, 
Gross and histological damage was noted in 
the livers, particularly in animals 
receiving the polymer. The changes were most 
severe in those exposed as weanlings. There 
was a general tendency toward a dose 
dependent increase in the susceptibility to 
audiogenic seizures after exposure of the 
weanlings to the moaomer. The weights of 
several organs, in relation to total body 
weight, were altered by exposure to 
plutonium. It was concluded that differences 
in acute lethality related to marked age 
dependent differences in distribution of the 
two foras, which also led to age dependent 
alterations in organs such as liver, spleen, 
and skeleton. (Auth)(ST) 

Table 1 gives the acute lethal effect of Pu 239 
administered as monomer or polymer to rats of 
different ages. 

<20*> 
Sikov, M.H., and D.D. Hahlum, Battelle Heaorial 
Institute, Pacific Sorthwest laboratories. 
Biology Department, Sichland, HA. 1972, 
September 

Distribution of EinsteiniaiB 253 in the 
Fetoflacental Unit of the Bat. BSWL-1650 (Part 
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<208> CONT. 
1 ) ; P a r t o f Thompson, S .C. ( F d . ) , Annual Repor t 
f o r 1971 , (p . 8'^-87) , 113 p . 
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<205> 
Smith, y.H. , Ba t t e l l e heaor ia l I n s t l t a t e , 
Pacific Sorthwest Laborator ies , Biology 
Departaent, " ichland, HA. 1972, Seoteaber 

The Biological Disposition of Einste ia lua 
Bi t ra te in Bats After Intravenous, 
Intramascalar , Subcutaneous, and Transcutaaeous 
Idminls t ra t ioB. BnWL-1650 (Part 1)} Part of 
Thompson, R.C. (Ed.), Annual Beport for 1971, 
(t>. 279-283) , 313 p. 

Es(H03) 3 
skeleton 

n. 
s (SC) 
decreased 
tered IT at 
t 2* days, 
about 70% 
X by day 
Ion at 2* 
was 
te. 
er for the 
te, 8^. 
ut »% of 
nitrate 
ates. 

Regardless of the In jec t ion route, 
was re ta ined preponderantly in the 
up t o 211 days af ter intravenous (I 
iBtranascular (IH), or subcutaneou 
a d a i n i s t r a t l o a . The l i v e r burden 
from 26^ of the i n i t i a l Es adBlnls 
* hours to IM a t 1 day and < 2% a 
The ske l e t a l content increased to 
on day 7 and decreased to about 56 
2*. The l i ve r and skeleton re tea t 
days from the SC and IH in iec t ions 
s l i g h t l y l e s s than from the IT roa 
Inject ion s i t e re ten t ion was great 
SC rou te , 16%, than for the IM rou 
Skin absorption was very high, abo 
the ava i lab le Es (2.5 uCi/CB2 pH 2 
solution) being absorbed In 30 min 
(Aath) 

<206> 
Smith, v.H., Hanford Atonic Products Operation, 
Biology labora tory , s lch laad , BA. 196*, January 
15 

In te rac t ions in the Betabolisa of Plntonlum 239 
and neptunium 239. Hlf-SOSOO; Part of Romberg, 
H.A. and Swezea, E.G. (Eds. ) , Hanford Biology 
Sesearch Annual Seport for 1963, (p. 73-75), 2*2 
p. 

Female r a t s weighing approximately 250 g each 
were injected via the t a i l vein with Pa 
239(*«) and Hp 239(**) as th® pH » c i t r a t e 
complex. They received 0.03 smoles (118 ig) 
of Sa3H2 DTPA plus 1 cc of 10% w/v ca lc iua 
glucoheptonate In t r ape r i tonea l ly one hour 
a f t e r the Isotope admiaistrat lom. The whole 
t i s sues were counted in a 2S6-channel gamma 
analyzer t o obtain the Hp 239 content , and 
then, a f t e r Ho 239 decay, were wet combusted 
with HfI03, pla ted, and the Pa 239 content 
measured in proport ional flow counters . The 
r e s u l t s show t h a t deposi t ioa of Up 239 In the 
l i v e r I s very s lgn l f l can ly increased by the 
s laul taneoas ada in i s t r a t i on of Pu 239. I t I s 
postulated that Pu 239, because of i t s 
r e l a t i v e l y much grea ter m&sm, tends t o 
"carry" the Hp 239. DTPA i s considerably l e s s 
effect ive la removing Sp 239 from the l i v e r 
than in removing Pu 239 froa the l i v e r i and 
Is t o t a l l y Ineffect ive In removing Mp 239 
froa femurs. (Auth) <PHB) 

Table 2 shows percent of Up 239 aad Pu 239 doses 
t i s s u e s and excret ion f ive days 

a f te r a d a i n i s t r a t i o n . 

<207> 
Smith, V.H., Ba t t e l l e Memorial I n s t i t u t e , 
Pacific Sorthwest Laboratories , Biology 
Department, Richland, BA. 1972, September 

Prompt and Delayed Chelation Therapy for the 
Decorporatlon of Eiaste la ina 253 from Rats Osing 
Zinc and Calcium DTPA. BHSL-1650 (Part 1)i Part 
of Thoapson, a.C. (Ed.), Annual Heport for 1971, 
(p. 28a-236), 313 p. 

When chela t ion therapy was cosaenced 7 days 
af ter the intravenous adnins t ra t lon of 
einsteinium 253 Es{!l03)3, the soft t i s s u e 
re ten t ion was 2 to 5 times grea te r than when 
*reataent was given a f t e r 1 hr . Skeleta l 
re tent ion was doubled from 35^ t o 77^ of tha t 
re ta ined by the cont ro l r a t s by delaying the 
t r ea tnen t . The r e l a t i v e l y short physical 
h a l f - l i f e and the predominate deposi t ion in 
skeleton makes prompt treatment Imperative if 
i r r ad i a t i on of the skeleton i s t o be 
ef fect ively reduced. Directly in jec t ing Zn 
DTPA near the s i t e of intramuscular deposi ts 
of Es reduced loca l Es retent ion aore than 
twofold compared to t r ea taen t s remote from 
the depos i t . Zn DTPI appears to be as 
ef fec t ive in decorporating Es from r a t s as Ca 
DTPA and, since i t i s l e s s t o x i c , i s 
recoaaended for tha t purpose. Generally, Es 
Is aore suscept ib le t o DTPA therapy than Pu. 
(Auth) 

<208> 
Smith, ? .H. , Ba t t e l l e Beaorlal I n s t i t u t e , 
Pacif ic Northwest Laboratories, Biology 
Departaent, Richland, »a. 1972, September 

In te rac t ion of Plutonium and Ceslaa During 
Chelation Therapy in Hats. BSBL-1650 (Part 1); 
Par t of Thompson, R.C. (Ed.) , Annual Beport for 
1971, (p. 27(1-276), 313 o. 

In r a t s , daring th 
deposition and dee 
therapy, an excess 
had l i t t l e effect 
removal by Za OTPA 
excess of Pu 238 r-
Ce 1** re ten t ion i 
administered as th 
increased r e t e n t l o 
t i s s u e s and was l e 
of Pu 238 or Ce 1* 

e ear ly phases of 
orporatloB by ehe la t f 
of s table cerium c i t r a t e 

oa Pa 238 re ten t ion or 
. On the other hand, an 
e l a t ive to Ce 11* increased 

the l i ve r . Stable Ce 
DTPA chelate caused 

a of Ce 1«* in the soft 
effect ive in the reaoval 

* than Zn DTPA. (Auth) 

remaining in 

<209> 
Smith, ? .H. , Bat te l le Heaorial I n s t i t u t e , 
Pacif ic lorthwest Laboratories , Biology 
Departaeat, Richland, WA. 1968, Hay 

The Solubi l i ty of PlutonlUB 238 Dioxide 
Microspheres in Simulated Gastric Ju i ce . 
BSWL-71*; Part of Thoapson, S . C , e t a l (Bds.) , 
annual l epor t for 1967, (p. * .1S-».19) , 253 p . 

In s l au la ted g a s t r i c j u i ce , plutoniua 238 
Pu02 microspheres exhibi t an ea r ly rapid r a t e 
of d l s so lu t ioa followed af ter 1-2 hr by a 
coastaat and r e l a t i v e l y slower r a t e , 
Assaalng the stomach would nor»ally empty 
withla 1-« hr, the f a s t e r early so la t ion r a t e 
would doainate hazard condi t ions . The values 
reported are val id only for the pa r t i cu l a r 
• icrospheres employed and should not be 
considered to represent the s o l u b i l i t y of an 
average SMAP £oel p a r t i c l e . So lub i l i ty may be 
expected t o vary widely, depending oa the 
production eondi t ioas , surface v a r i a t i o n , 
cleaning procedure, aad the general past 
l i s to ry of the a lcrosphere . (iuth)(lAF) 
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<210> 
Smi th , T .H . , B a t t e l l e H e a o r i a l I n s t i t u t e , 
p a c i f i c S o r t h w e s t l a b o r a t o r i e s . B io logy 
Depa r tmea t , P . l ch land , US; B a t t e l l e H a s o r i a l 
I n s t i t u t e , P a c i f i c S o r t h w e s t L a b o r a t o r i e s , 
P h y s i c s and I n s t r u m e n t a t i o n Depar tmen t , 
S i c h l a n d , WA; B a t t e l l e H e a o r i a l I n s t i t u t e , 
P a c i f i c S o r t h w e s t L a b o r a t o r i e s , R a d i o l o g i c a l 
S c i e n c e s D e p a r t m e n t , R i c h l a n d , I S . 197* , August 

T o x i c i t y of I n h a l e d DTPS. BKWl-1850 ( P a r t 1 ) ; 
P a r t of Thoapson, E . G . , e t a l . Annual Bepor t f o r 
1973, (o . 111-112) , 162 p . 

No s i g n i f i c a n t g a s t r o i n t e s t i n a l p a t h o l o g y was 
seen In r a t s , d u r i n g o r f o l l o w i n g i n h a l a t i o n 
of Ca DTPA a t d a i l v dose l e v e l s ap t o 20 
t i n e s t h o s e normal ly t a k e n by man and f o r op 
t o 20 c o n s e c u t i v e d a y s . Even a t t h e s e h igh 
l e v e l s t h e i n h a l a t i o n r o u t e seems u n a b l e t o 
n a i n t a i n s y s t e a l c l e v e l s of DTPA s u f f i c i e n t l y 
h igh t o p roduce t h e g a s t r o i n t e s t i a a l s y n d r o a e 
seen f o l l o w i n g c o n t i n u o u s i n f o s i o n . A 
t r a n s i e n t v e s i c u l a r eaphysema was produced 
t h a t g e n e r a l l y was n o t p r e s e n t 3 weeks a f t e r 
c e s s a t i o n of t r e a t m e n t . Sone of t h e f i b r o t l c 
changes o b s e r v e d wi th i n t r a t r a c h e a l l y 
i n j e c t e d Ca DTPi a t h i g h dose l e v e l s were 
n o t e d . (Auth) (HAF) 

<211> 
S B l t h , y . H . , and J . l . B e a a e r , B a t t e l l e Hemor ia l 
I n s t i t u t e , P a c i f i c S o r t h w e s t L a b o r a t o r i e s , 
B io logy D e p a r t a e n t , B i c h l a n d , SA. 1967, J u l y 

Absorp t ion of P lu ton lnm 238 Pu02 from t h e 
G a s t r o i n t e s t i n a l T r a c t of Swine . B S i l - 4 8 0 ; P a r t 
of Thompson, R.C. and Swezea, E .G. ( S d s . ) , 
Annual s e p o r t f o r 1«66, ( p . 9 1 - 9 2 ) , 2 07 p . 

S ine Hanford H i n i a t n r e Swine were g iven l a r g e 
numbers of Pu 238 Pu02 m i c r o s p h e r e s by 
gavage . A f t e r 1ft d a y s t h e aaoun t absorbed t o 
t i s s u e s and u r i n e was l e s s t h a n 19 (3-6) of 
t h e d o s e . A b s o r p t i o n a s a f u n c t l o a of 
s u r f a c e a r e a of t h e m i c r o s p h e r e s was l e s s 
t h a n 2 mCi/B2. (Auth) 

Table 1 shows Pu 238 c o a t e a t in t i s s u e s of swine 
a d m i n i s t e r e d Pu 238 P«02 m i c r o s p h e r e s by g a v a g e . 

<212> 
Smi th , I.E., and H.A. Ragaa , B a t t e l l e Memorial 
I n s t i t u t e , P a c i f i c S o r t h w e s t l a b o r a t o r i e s . 
B io logy D e p a r t a e n t , S i c h l a n d , l A . 1967, J u l y 

C h e l a t e s a s C o n t r a s t a e d l a : Oraa iua -DTPI . 
BHfL-*80| P a r t of Thoapson , B.C. and Swezea, 
E.G, (Eds,) , Annual S e p o r t f o r 1966, (P. 
1 0 5 - 1 0 6 ) , 207 p . 

The d l e t h y l e n e t r i a m i a e p e a t a a c e t i c a c i d (DTPI) 
c h e l a t e of a r a n l n a produced u s e f u l a n g i o g r a o s 
when used In sw ine ; however , a c u t e t o x i c i t y , 
a a n l f e s t e d by c a r d i a c a r r e s t , c o n t r a i a d i c a t e s 
i t s use i n a a g i o g r a p h y . (Auth) 

<213> 
Smi th , f . H . , H.A. l a g a n , and J . l . B e a i e r , 
B a t t e l l e H e a o r i a l I n s t i t u t e , P a c i f i c Bor thwes t 
l a b o r a t o r i e s . B io logy D e p a r t m e n t , B i c h l a n d , Wi. 
1967, J u l y 

Pas sage T i a e and P a t h o l o g y Fo l lowing Feeding of 
P l u t o n i u a 238 Pu02 a l c r o s p h e r e s t o Swine . 
BSWl-*80j P a r t of Thompson, S .C . and Swezea, 
E.G. ( B d s . ) , Annual S e p o r t f o r 1966, (p. 8 8 - 9 0 ) , 
207 p . 

The p a s s a g e t i a e of Pu 238 Pu02 s e r a a l c 
s t t b a i l l l i e t e r p a r t i c l e s a d i i n i s t e r e d 
i a t r a g a s t r i e a l l y t o n i n e Hanford l i a i a t a r e 

Swiae averaged 1 0 . 5 days fo r t h e e x c r e t i o n of 
99X of t h e dose and 5 .6 days fo r "̂ O* of t h e 
d o s e . The passage of 0 .18 t o 1.1 Ci o f Pu 
238 e l i c i t e d only a o l i d , i n f l a a s a t o r y 
r e s p o n s e . Two c a s e s of p a r t i c l e r e t e n t i o n a t 
t h e i l e o - c e c a l j u n c t i o n produced l o c a l 
i n f l a a m a t l o n and s m a l l r e g i o n s of n e c r o t i c 
t i s s u e s u r r o u n d i n g t h e p a r t i c l e s . (Aath) 

<21«> 
S t e v e n s , 1 . , D.B. A t h e r t o n , B . J . S t o v e r , and 
P . B . B r u e n g e r , O n i v e r s i t y of Utah, C o l l e g e of 
Medic ine , Had lob lo logy D i v i s i o n , Depar tment of 
ina tomy. S a l t l a k e c i t y , OT. 1972, Haroh 31 

The E f f e c t of t h e P h y s i c a l - C h e a l c a l S t a t e of 
P l a t o n l u a 239 on I t s Ear ly B e t e a t l o u in Plasma 
and S e l e c t e d Soft T i s s u e s of B e a g l e s . 
COO-119-2«6| P a r t of Dougher ty , T . F . , S e s e a r c h 
i n l a d i o b i o l o g y , Anaual l e p o r t of Work i n 
P r o g r e s s i n t h e l a t e r a a l I r r a d i a t i o n Program, 
(p . 137-1*7) , 380 p . 

The e a r l y d i s t r i b a t i o a aad r e t e n t i o n of Pu 
239(**) l a p lasma , k i d n e y , s p l e e n , and o t h e r 
s e l e c t e d s o f t t i s s u e s was s t u d i e d i n b e a g l e s 
a f t e r i n j e c t i o n of t h e s t r i c t l y • o a o a e r i c 
P u - t r a n s f e r r l n complex (pa-T sub 1 ) , PuC**) 
l a c i t r a t e b u f f e r of pH 3 .5 (Pu-H) , and 
po lymer i c p lu ton ium (Pu-P) p r e p a r e d by 
d i f f e r e n t i a l p r e c i p i t a t i o n from a p u r i f i e d 
s o l u t i o n of p lu tonium n i t r a t e . I t was g iven 
a t a pH of a p p r o x i m a t e l y 6 . Pu-T sub 1 was 
removed from t h e c i r c u l a t i o n a t a r a t e s lower 
than Pn-H, w h e r e a s , Pa-P i n i t i a l l y l e f t t h e 
blood a t a ve ry r a p i d r a t e . At 15 a l n a f t e r 
I n j e c t i o n 87%, 6*«, aad <2% of t h e t h r e e 
f o r a s of P lu ton ium were c i r c u l a t i n g l a plasma 
r e s p e c t i v l e y i 100^ of Pa-T sab 1 and t h e 
l a r g e r f r a c t i o n of Pu-B was p r o t e i n bound. 
So p r o t e i a b i n d i n g fo Pu-P was s e e a . At two 
weeks a f t e r i a j e o t i o a , t h e c o n c e n t r a t i o n of 
p l u t o n i a a i n most s o f t t i s s u e s was q u i t e 
s l a l l a r f o r Pu-T sub 1 and Pu-H. Coapared t o 
Pu-H, k idney r e t e n t i o n was l e s s by a f a c t o r 
of 20 , w h e r e a s , s p l e e n r e t e n t i o n was e l e v a t e d 
by a f a c t o r of 10 i n t h e P«-P i n j e c t e d 
a n i m a l . The c o n c e n t r a t i o n of Pu-P l a t h e 
s p l e e n was 1.6 t i m e s g r e a t e r t h a n t h e 
c o n c e n t r a t i o n i n t h e l i v e r . Fo l lowing 
d i f f e r e n t i a l c e a t r i f u g a t l o n of t i s s u e 
hOBogenates f r o a Pa-P i n j e c t e d a n i m a l s , th® 
p e r c e n t a g e of p l u t o n i u a i n t h e s o l u b l e 
f r a c t i o n was g r e a t l y redoced I n s p l e e a b a t 
no t In s l a l l a r f r a c t i o n s of k idney when 
coapared t o Pa-T sub 1 aad P u - i i a j e c t e d 
dogs . Host of t h e n u c l i d e in t h e k idney was 
found in t h e f r a c t i o n r i c h i n a i t o c h o n d r i a . 
In t h e c a s e of Pn-P , a l a r g e c o n c e n t r a t i o n of 
p l u t o n i u a a l s o was found l a t h e n u c l e a r 
f r a c t i o n of s p l e e n h o a o g e a a t e s . The 
c o n c e n t r a t i o n of p l u t o n i a n i n t h y r o i d , 
a d r e n a l , p l t a l t a r y , d a r a o a t e r , s u b c a t a n e o u s 
l o o s e c o n n e c t i v e t i s s u e and o t h e r s o f t 
t i s s u e s a r e c o a p a r e d . (Auth) 

<215> 
S t o v e r , B . J . , B . l . a t h e r t o n , F.H. B r u e n g e r , and 
f. S t e v e n s , O n i v e r s i t y of Otah , C o l l e g e of 
B e d i e i n e , B a d i o b l o l o g y D i v i s i o n , D e p a r t a e a t of 
l a a t o a y . S a l t l a k e C i t y , BT. 1972, Harch 31 

C e a p a r i s o n of S k e l e t a l and l e p a t l c Dose S a t e s 
f r o a Pl t t tonlam 239 l a t h e Beagle a s a F a a c t i o n 
of Bose L e v e l . C00-119-2«6 | P a r t of Dougher ty , 
S . P , , S e s e a r c h In l a d i o b i o l o g y , Ranoal B e p o r t of 
f o r k l a P r o g r e s s i n t h e l a t e r a a l I r r a d i a t i o n 
P r o f r a « , (p . 1 6 7 - 1 9 2 ) , 380 p . 

The t o t a l S K e l e t a l r e t e a t i o a » a s a e a s a r e d i s 
four b e a g l e s t h a t were I n j e c t e d I n t r a v e a o u s l y 
with 0 .0059 o c i Pu 239(«-»)Ag i » 0-08 B 
c i t r a t e b u f f e r , pH 3 . 5 . The dogs were youag 
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<215> COIT. 
adults at the time of injection aad they were 
sacrificed at 16*8 to 25*6 days after 
injection at which times the reaoval of 
plutonium froa trabecular surfaces by 
resodeliag had decreased significantly. 
Retention of plntoalua la 8 homeri and 8 
third lumbar vertebrae was aeasared In dogs 
at low dose levels which were sacrificed at 
35 to »375 days after injection. These 
results are eoabined with previous data on 
early deposition and retention in the 
skeleton, and early aad long tera data on 
reteatioa in the hanerus and third lunbar 
vertebra, to obtain a set of foar skeletal 
retention equations applicable to at least 
seven dose levels. Froa aeasureaeats of the 
defleshed skeletoas of 13 beagles, the 
Indicated wet skeletal weight was 7.5 plus or 
minus 0.9% of the weight of the dog at 
injection, a value lower than the previously 
assumed 10», oslng the set of skeletal 
equations, and the measured skeletal weight, 
the cumulative rads doses to the skeletoa and 
the liver are compared. The average dose to 
the liver exceeds that to the skeleton except 
at the 2.8 uCi/kg dose level after 1300 days, 
(iuth) 

Table 5 shows average values of sose 
measureaents of weight and Pu 239 retention on 
beagle skeletons. 

<216> 
Stover, B . J . , and D. l . Atherton, University of 
Utah, College of Hedlcine, ladiobiology 
Division, departaeat of Anatomy, Salt lake Ci ty , 
OT. 1972, Harch 31 

Concentration of P la toa lus 239(+«) la the Blood 
Plasma of the Beagle. COO-119-2«6j Part of 
Dougherty, T .P . , Fesearch l a Sadlo&lology, 
Anaual Report of Work in Progress la the 
In te rna l I r r a d i a t i o n Program, (p. 161-166), 380 
p. 

The concentration of plutonium In plasma has 
been measured froa 1 a iaute to 12.5 years 
following inject ion of the young adul t beagle 
with Pa 23" (*«) in 0.08 H c i t r a t e buffer, pH 
3 .5 . The following sum of exponent ia ls has 
been f i t t o the data: P = 0.116 (E-1. 05t) , t 
0.017(E-0.«7t) * 0.0015 (1-0. oeot) 
4-0.00016 (E-0,000e9t) where P i s the percent 
of injected Pa 239/g of plasma aad t i s days. 
Samples were obtained from dogs at 6 dose 
l e v e l s , and from well , i l l , and tarmiaal 
dogs. Thns, because of the known effect of 
dose level on hepat ic and ske le ta l re ten t ion 
and the unknown effect of the disease s t a t e 
of the an iaa l , ae tabol ic i n t e rp r e t a t i on of 
the equation must be l imited to the 
observation t h a t , on the average, there i s a 
continuous decrease in the concentrat ion of 
Pa 239 in plasma with time. An ef fec t on the 
fourth term of p was observed at the highest 
dose level only. (Auth) 

<217> 
Stover, B . J . , and H. Eyring, Oniversity of Otah, 
Badioblology Division, Departaent of Aaatony, 
Sal t lake Ci ty , OT; Oniversity of Otah, 
Fadloblology Division, Department of Chemistry, 
Salt lake City, OT. 1970, July 

The Dynaelcs of Life . 3. Hechaalsas of 
Sonsurvival and the Belatlon of Dose Size. 
Proceedings of the nat ional Academy at Sciences, 
6«(3) , 672-676 

From the steady s t a t e theory of mutation 
r a t e s , we have the p robab i l i t v , g, of the 
occarrence of a c r i t i c a l change a t some s i t e 
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in a cell that leads to genetic alteration, 
and the probability, p aguals 1-g, that the 
site either is not changed or that it has 
bsen repaired. In this paper, the formal 
theory Is exteaded to include survival of 
biological systeas, in particular, the 
survival curves of beagle dogs whose deaths 
resulted from aging, cancer, epilepsy and 
internal radiation from Pu 239 or Ba 226. 
Single aad multiple oechaaisBs of 
aoBsurvlval, aad aultiple factors acting on a 
single mechansia, are considered. The nuaber 
of sites that aust be altered to lead to 
nonsurvival is exaained and found to be 
greater thaa one. She effect of independent 
action oa separate sets of sites, and the 
relationship between dose siae and survival 
tiae are given. (Iuth) (RAP) 

<218> 
Stover, B.J., G.I. Taylor, and D.8. Atherton, 
Oaiversity of Utah, college of Bedieine, 
Badioblology Division, Department of Anatomy, 
Salt Lake City, OT. 1963, September 30 

Completion of the Injection Phase of the Basic 
Toxicity Experiment. COO-228| Part of 
Dougherty, T.F., Research in EaSioblology, 
Semiannual Hepdrt of fork in Progress on the 
Chronic Toxicity Pr-^jraa, (p. 61-65), 185 p. 

The «»« young adult beagles planned for the 
long-term study of the effects of Ba 226, Pu 
239, Sa 228, Th 228, and Sr 90 have received 
their siagle IntraveBOUS injections. 
Injection of the toxicity dogs began la 
December 1952 aad was concluded in July 1963. 
Thus nearly 11 years were required to 
Introduce this number of dogs lato the 
experlsent. As of September 30, 1963, there 
are 268 of the *** dogs (60.5«) still living. 
Osteosarcomas have been found in 112 of the 
176 dead dogs (63.7«). Of the 176 dead dogs, 
9 lived 10.0 years or more. (Aath)(FSH) 

<219> 
Stuart, B.O., Battelle Heaorial Institute, 
Pacific northwest Laboratories, Biology 
Department, i^ichland, WA. 1967, July 

Acute lethality of Inhaled Plutonium 238 Pu02 
and Plutonium 239 Pu02 la Sats. BNfL-4801 Part 
of Thoapson, R.C. and Swezea, E.G. (Eds.), 
Annual Beport for 1966, (p. 66) , 207 p. 

The oxides of Pu 2 38 and Pa 239 were calcined 
at 350 degrees C aad groand to a particle 
size of 0.1 u (count median diameter). 
Groups of 12 rats were exposed to one of 
eight different aerosol eoscentratioas of 
each of the two Isotopes. Acute mortality 
curves were drawn using estimates of the 
qaantxty of plutoniua initially deposited in 
the alveoli as determined from whole-body 
counts aad aaalyses of lung tissue. 
Preliminary results suggest that inhaled Pu 
2 39 Pu02 is somewhat more effective thaa Pu 
238 Pa02 In causing acute mortality in rats. 
(Auth) (FH1) 

Table 1 shows ID 50 for inhaled Pu02 in rats. 

<220> 
Stuart, B.O., E.B. Howard, P.L. clary, and D.K. 
Craig, Battelle Memorial Institute, Pacific 
Sorthwest Laboratories, Biology Department, 
Bichland, WA. 1970, August 

chronic Exposure of Hamsters to Simolated 
Oraalum sine Atmospheres. BMWL-13i(6 (Part 1) j 
Part of Thoapsoa, R.C. (Ed.), Annual, Heport for 
1969, (p. 58-60) , 90 p. 
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<220> COST. 
Four groups of hamsters received da i ly , 6-hr 
exposures to 30 n, aad 690 11 radoa daughters 
with and without s i au l t aaeoas exposure to 
aerosols of c a rno t i t e ore dust (15 ag/aS) , 
BlBonthly hematological sampling of se lec ted 
hamsters froa each group has shown no 
s ign i f i can t differences in per ipheral blood 
pa raae te r s . After the f i r s t 6 Booths of 
da l ly exposures t o 30 » l , the luags of 
sacr i f iced an iaa ls showed soae congestion and 
edeaa, with s l i g h t thlckealng and ear ly 
hya l in iza t ion of the i a t e ra lveo la r sep ta . 
After 6 aonths aad longer of dally exposures 
to 600 Bt, edema was associated with t he 
a lveolar septal areas of per ipheral eaphyseoa 
were found, with a nodarate iaf laaaatory 
react ion involving Mononuclear and 
polymorphonuclear c e l l s , lungs of animals 
exposed to 600 ¥1 plus ca rno t i t e ore dust 
showed areas of alveolar s e p t a l breakdown 
with esphyseaa plus d i l a t i on and congestion 
of the pulmonary vascu la ture , 1 severe 
generalized pneuBoaltis was also observed la 
many animals of t h i s group. (FijH) 

<221'> 
Stuar t , B.O., P.F. Palmer, and l .H. Busch, 
Ba t t e l l e Heaorial I n s t i t u t e , Pacif ic Sorthwest 
l a b o r a t o r i e s . Biology Departaent, Bichland, »A. 
1972, September 

Biological Fffects of l i f e span Inhalat ion 
Exposures of Hamsters t o Sadon Daughters, 
Oraniu© Ore Bust, aad Diesel Exhaust Fames. 
BHWl-1650 (Part 1) j Par t of Thoapson, S.C. 
(Ed.) , Annual Beport for 1971, (p. 232-238), 313 
p. 

Six groups, each consis t ing of 102 male 
hamsters, began one year ago to receive da i ly 
6-hr inhalat ion exposures t o laboratory a i r 
(controls) , 1200 WL radon daughters, 1200 Hi 
radon daughters with aranlua ore dust , 
uranium ore dust alone, d lese l engine exhaust 
(50 pus CO), or 120 0 ML radon daughters with 
uraniOB ore dust plus d iese l engine exhaust. 
Sacrificed hamsters have shown resp i ra to ry 
t r a c t l e s ions covering a spectrum ranging 
from normal lungs la control hamsters t o 
metaplasia of bronchlolar-a lveolar epithelium 
(cabiodal metaplasia or bronchiolizat ion) In 
hansters in the exoer iaenta l groups. 
Aocuaulatlon of pa r t i cu la te - l aden macrophages 
about s n a i l bronchioles and vessels appeared 
within a few months In a lpos t a l l of the 
hamsters exposed to d iese l engine exhaust 
alone or with radon daughters and uranium ore 
dust J and, a f te r sore than 5 aonths of 
exposure, in abou+ 501 of the hamsters 
exposed to oranium ore aloae or with 1200 HI 
radon daughters . 9here sack pa r t i c l e 
deposi ts «er« heavies t , they were frequently 
accompanied bv sep ta l c e l l hyperplasia . 
Cases of netaolasia in groups receiving 1200 
HI radon daughters with uranlun org dus t , 
uranitif^ ore dust a loae , or 1200 If! radon 
dauqhtprs with iiraniun ore dust plus d i e se l 
exhaupt, began to appear a f te r 5 t o 6 lonths 
of exposures, i acreas iag sharply t h e r a f t e r j 
ad^^nonatoas les ions began to appear a f t e r ^ 
POBths. (Auth) 

<;22> 
Stuar t , P.O., P.f. Perkins, and T.M. Beasley, 
Hanford Atomic Products Operation, Biology 
labora tory , i^iehland, WA. 196*, January 15 

PrelimlEary Studies of Inhaled Oranlaa Ore, 
HH-BĈ OOs Part of Romberg, H.A. and Swezea, 
E.G. (^ds . ) , Hanford Biology Research Annual 
Peport for 1963, (p. 50-51) , 2*2 p. 

Prel ia inary s tud ies of inhaled uraaiaa ore in 
r a t s ind ica te tha t daughter radionmelHes 
deposited l a the lungs do not reaain i a 
seo j la r e g u H i b r i a s . fhorlni 230 to 0 238 
r a t io s iacreased froB 1.0 to more than 2 or 3 
within e ight weeks a f te r exposure, (lath) 

<223> 
Stuar t , B.O., B.H. f i l l a r d , R.H. Busch, H.A. 
lagan, and P.L. Hackett, Bat te l le Beaorial 
I n s t i t u t e , Pacif ic lorthwest l a b o r a t o r i e s . 
Biology Dapartaeat, Bichland, i l . 1972, 
Septeaber 

Biolcgical Effects of life-Span Inha la t ioa 
Exposares of Beagle Dogs to Fadon Daughters, 
OranittB Ore Dust, aad c iga re t t e Seoke. 
BH81-1650 (Part 1)i Part of Thoapson, I . e . 
( I d . ) , Annual Heport for 1971, (p. 2*2-2*6), 313 
p . 

Sixty beagle dogs are continuing to receive 
dally iahalat lon exposures to 600 ¥1 radon 
daughters with uraniUB ore dust and/or 
c iga r e t t e saokiag (10 c iga re t t e s /day , 7 
days/week). After 2 years of exposure, 
resp i ra t ion r a t e s aad volumes and body 
weights have shown no sustained differences 
between the exposure groups and con t ro l s . 
Total white blood ce l l counts and segmented 
lea t rophi l l eve ls rose s ign i f ican t ly during 
the l a s t 6 months in the group recelviag 600 
Wl radoa daughters with ore plus c i g a r e t t e 
smoking. Luag lavage samples from dogs in 
th i s group and in the group receiving 600 WL 
radon daughters with ore dust show large 
macrophages with incresased nuibers of 
neutrophils and occasional lyaphocytes. The 
langs of foar dogs (one per group) sacr i f iced 
6 months a f te r begiaaing exposures showed no 
abnomal i t i e s in the control dog but 
perivascular and peribronchiolar 
aceaaulations of macrophages in the dog 
inhaling c i g a r e t t e saoke. The dogs receiving 
600 WL radon daughters with ore dus t , with 
and wlthoat c i g a r e t t e smoking, showed 
per lbroBchlo l l t i s , p e r i v a s c u l i t i s , f i b r o s i s , 
vesicular emphyseaa, and hyperplast ic and 
metaplastic les ions of the bronchlolar 
epitheliUH. (Auth) 

<224> 
Stuar t , B.O., D.H. l l l l a r d , E.B. Howard, P . I , 
Clary, aad D.I. Craig, Ba t te l l e Hemorial 
I n s t i t u t e , Pacif ic Sorthwest Laboratories, 
Biology Departaent, s ichland, »A. 1970, August 

chronic Exposure of Dogs to Simulated a ran iu i 
Mine Atmospheres. BIBL-1306 (Part 1); Part of 
Thompson, S.C. (Ed.), Annual Peport for 1«69, 
(p. 60-61), 90 p. 

Twenty beagle dogs were exposed dally to 600 
WL of radoa daughters plus c a r a o t l t e ore 
dost . Aa addi t loaa l 20 dogs were s imi lar ly 
exposed, but in addit ion smoked 10 c iga r e t t e s 
per day. Ho s ign i f ican t diffprence-? l a 
resp i ra tory r a t e , minute volume, t i d a l 
volume, thoracic radiographs, h«?Batology, or 
o l l a i c a l chemistry, have been observed 
betaeen groups a t 2 months af ter beglaslng 
daily exposures. Two dogs were sacr i f iced 15 
months a f te r conclusion of 1/2 h r , twice 
dally exposures to pitchblende U ore dust 
(0.1 a g / i l t e r ) . Radiochemical analys is 
revealed nonegallibrium r a t i o s of 0 23*, Th 
230, Ph 210, and Po 210 In the lungs, 
tracheobronchial lynph nodes, kidney, l i v e r , 
spleea, and skeleton, with Th 230/0 23* 
r a t io s ranging from 2 to 10. Po 210/U 23* 
r a t io s In the lungs and tracheobronchial 
lymph nodes varied from 5 to 20. The highest 
coaceatrat ions of Th 230 were found in the 
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l a n g s , s k e l e t o n , and t r a c h e o b r o a c h i a l lymph 
n o d e s . (F^f!) 

<225> 
S u l l i v a n , M . " . , and J . l . B e a a e r , B a t t e l l e 
K e i o r i a l I n s t i t u t e , P a c i f i c Bor thwes t 
l a b o r a t o r i e s . Biology D e p a r t m e n t , F l c h l a a d , WA. 
1972, September 

The Hanford H i a i a t u r e Swiae a s an Aniiaal Hodel 
f o r I n t r a c a v i t a r y I r r a d i a t i o n by Radium 226 and 
Cal i forniu»« 2*^2. BHWl-1650 ( P a r t 1 ) ; P a r t of 
Thompson, R.C. ( E d . ) , Annual Repor t f o r 1 9 7 1 , 
(p . 32-15) , 313 p . 

T e c h n i c u e s have been deve loped u s i n g Hanford 
M i n i a t a r e Swine t h a t w i l l a l l o w a compar i son 
of t h e e f f e c t s of Ra 226 c a p s u l e s l a p i a n t e d 
in t h e u t e r i n e c e r v i x wi th t h o s e r e s u l t i n g 
from i B p l a a t e d Cf 2 52 a f t e r l o a d l a g c a p s u l e s . 
These methods s h o u l d a l l o w c a l c a l a t i o a of 
r a d i o b i o l o g i c a l e f f e c t i v e n e s s (BBS) f o r t h i s 
n e u t r o n e m i t t e r . The o r g a n s e v i d e n c i n g l o s t 
s e v e r e damage from i a t r a c e r v i c a l p l acemen t 
f o r e i t h e r Ba 226 o r Cf 252 a f t e r l o a d l a g 
c a p s u l e s were t h e r e c t u m , b l a d d e r , aad t h e 
u t e r i n e c e r v i x . R e s u l t s s u g g e s t t h a t t h e 
swine i s a u s e f u l an imal model fo r e v a l u a t i n g 
t h e e f f e c t s of aa i n t r a c e r v i c a l t r e a t m e n t 
wi th cf 252 . (Aath) (HAP) 

<22f> 
S u l l i v a n , " . F . , J . l . Bearaer, and i . e . C a s e , 
B a t t e l l e Memorial I n s t i t u t e , P a c i f i c S o r t h w e s t 
l a b o r a t o r i e s . B io logy D e p a r t m e n t , R i c h l a a l , WA. 
1973, A p r i l 

C a l i f r o a i u B S t u d i e s . B H W I - I T S O ( P a r t 1) ; P a r t 
of Thompson, S.C. ( E d . ) , Annual Heport f o r 1972, 
(p . 11-12) , 103 p . 

Haaford " i l n i a t u r e S 
I r r a d i a t i o n , were s 
amount of sodium ac 
t h a t a maximum of 2 
in t h e u r i n e fo l low 
d e l i v e r e d from 2500 
en l a t e r a l t o t a n d e 
f o u r 12 ug Cf 252 s 
e x c r e t e d was Barked 
h e a l t h of t h e a n i a a 
h e a l t h r e t a i n e d Ha 
of e x p o s u r e t o a ne 

w i n e , exposed t o Cf 252 
t u d l e d t o d e t e r m i n e t h e 
t i v a t l o B . I t was found 

nCl per ml was e x c r e t e d 
l a g e x p o s u r e s t h a t 

t o 4000 r a d s t o a p o i n t 2 
m a p p l i c a t o r s c o a t a i a i a g 
o u r c e s . The amount 
l y i n f l u e a e e d by t h e 
l s i an an imal l a poor 
r e g a r d l e s s of t h e l e a g t h 
u t r o B s o u r c e . (Aath) (R&P) 

<227> 
T a y l o r , D .H . , and i . B . C h l p p e r f l e l d , I n s t i t u t ® 
of Cancer R e s e a r c h , Depar tmeat of B i o p h y s i c s , 
S u t t o n , S u r r e y , Eng land . 1970 

The Hode of F i x a t i o n of P l u t o n i u a 239 and 
Aae r l c luB 2*1 i n Bones A P o s s i b l e E x p l a a a t i o a 
of T h e i r D i f f e r e n t C a r c i a o g e n l c i t y . 
COifF-680»35; P a r t of J e l l i f f ® , A. « . and 
S t r i c k l a n d , B. ( E d s . ) , P r o c e e d i n g s of t h e O s s i u i 
symposium h e l d i n t o a d o n , E n g l a n d , A p r i l * - 6 , 
1968, ( p . 215-217) , 3B0 p . 

The r e s u l t s of soae s t u d i e s oa t h e 
c o m p a r a t i v e b l a d i n g of p l u t o a i u a and 
a m e r i c i a a by bone a l a e r a l aad by t h e 
s i a l o p r o t e l n i s o l a t e d from t h e o r g a n i c m a t r i x 
a r e d i s c u s s e d and a t e n t a t i v e h y p o t h e s i s t o 
e x p l a l a t h e d i f f e r e n t c a r c i n o g e n i c i t y of t h e 
two e l e m e a t s i s p r o p o s e d . The r e l a t i v e 
a f f i n i t y o f boae m i n e r a l f o r p lu ton ium and 
a a e r l c l u a was conpa red by measu r ing t h e 
u p t a k e of Pu 239 or An 2*1 on ashed b o v i n e 
c o r t i c a l bone a s a f u n c t i o n of t h e 
c o n c e n t r a t i o n of c i t r a t e i n t h e s u s p e n d i n g 
medium. The r e s u l t s showed t h a t w i t h 
i n c r e a s i n g c i t r a t e c o a c e a t r a t i o n up t o two 

hundred t i m e s t h a t found under b i o l o g i c a l 
c o n d i t i o n s , t h e p r o p o r t i o n of p l u t o n i u m bound 
by t h e boae ash d e c r e a s e d , bu t a a e r i c i u m was 
boand f i r m l y ove r a wide r ange of 
c o a c e n t r a t l o B S . R e s u l t s of g e l f i l t r a t i o n 
s t u d i e s of t h e b i a d i a g of a m e r l c l u s and 
D l a t o n l a ^ t o boae s i a l o p r o t e l n and human 
t r a n s f e r r i n i a v i t r o s u g g e s t e d t h a t p l a t o n i a a 
I s bound much more s t r o n g l y t h a n aBer ic ium by 
s i a l o p r o t e l n and t h a t b o t h e l e m e n t s a r e bound 
a c r e s t r o n g l y by s i a l o p r o t e l n t h a n by 
t r a n s f e r r i n . Thus f o l l o w i n g a d m i n i s t r a t i o n 
of e q u a l l a i c r o c u r i e a u o u a t s of Pa 239 and Am 
2 * 1 , bo th n u c l i d e s a r e d e p o s i t e d In bone 
mainly by s u r f a c e a b s o r o t l o n on t h e m i n e r a l 
p h a s e , but p r e f e r e n t i a l c e l l u l a r b i a d i a g of 
Pu 239 t o s i a l o p r o t e l n would r e s u l t i n a 
g r e a t e r r a d i a t i o n dose b e i n g d e l i v e r e d t o 
boae c e l l s t h o s e p r o d u c i n g a g r e a t e r r i s k of 
c a r c i n o g e n i c t r a n s f o r m a t i o a . (ST) 

<228> 
T a y l c r , S .H . , w . S . s . J e e , J . B l l l l a m s , and 1 . 
S h a b e s t a r l , O n i v e r s i t y of o t a h . C o l l e g e of 
H e d l c i n e , Had lob lo logy D i v i s i o n , Depar tment of 
Anatomy, S a l t Lake C i t y , OT. 1972, Harch 31 

Anatomic D i s t r i b u t i o n of Boaoraerlc and P o i y a e r i e 
P l u t o n i u a 2 39 . COO-119-2*6! P a r t of Dougher ty , 
T . F . , "Research i n l a d i o b i o l o g y . Annual Repor t of 
work i n P r o g r e s s i a t h e l a t e r a a l I r r a d l a t l o a 
P r o g r a a , (p . 106-125) 380 p . 

P o l y m e r i c Pu 239 g iven i a t r a v e a o u s l y t o 
b e a g l e s was r e t a i n e d p r l a c i p a l l y i a t h e 
r e t i c u l o e n d o t h e l i a l c e l l s (RS) of t h e l i v e r 
and t h e s p l e e n . F e t e a t i o n i n t h e s k e l e t o n 
was l i m i t e d t o t h e SE c e l l s of t h e bone 
marrow wi th v e r y l i t t l e , i f any , u p t a k e i n 
t h e bona p r o p e r . Except l a t h e l u a g , where 
soma mechan ica l f i l t r a t i o n of l a r g e r 
p a r t i c l e s may have o c c u r r e d , t h e r e t e n t i o n of 
p o l y m e r i c Pa 239 was p r i n c i p a l l y governed by 
p h a g o c y t i c f a c t o r s which was a o t t h e c a s e 
wi th aonomer ic Pu 239 . Hoaomeric Pu i a t h e 
i n i t i a l d e p o s i t i o n was p r i n c i p a l l y i a t h e 
h e p a t i c e p i t h e l i u m wi th l i t t l e , i f any 
r e t e n t i o n i n t h e BE c e l l s . Approx ima te ly 0 .5« 
of t h e i n j e c t e d dose was I n i t i a l l y r e t a i n e d 
l a t h e k i d n e y . R e t e a t i o a of monoaer ic Pu i n 
t h e s p l e e a was more u a l f o r m l y d i s t r i b u t e d , 
l i k e t h e po lymer i c f o r a i t a p p e a r e d 
p r i n c i p a l l y i n th® RE c e l l s . The r e t e n t i o n 
of monoaer ic Pu 239 l a t h e lymph nodes was 
low. R e t e n t i o n w i t h i n t h e s k e l e t a l t i s s u e s 
was a a i a l y on t h e bona s u r f a c e s . (Auth) (RAP) 

F i g u r e s 1-12 show e l e c t r o n m i c r o g r a p h s and 
a u t o r a d i o g r a m s of P a - c o n t a i n l n g t i s s u e s of 
b e a g l e s . 

<229> 
Taylor, 6.1., W.S.S. Jee, R.B. Dell, C.w. Hays, 
J.l. fllliais, and 1. Shabestarl, Oaiversity of 
Otah, College of Hedlcine, Hadloblology 
Division, Departaeat of Aaatomy, Salt Lake City, 
OT. 1971, March 31 

Distribution of Californiua 2*9 and Berkallua 
2*9 la the Soft Tissues of Beagles. 
COO-119-2**! Part of Dougherty, T.F., Research 
in ladiobiology. Annual leport of Hork in 
progress la the Internal Irradiation Program, 
(p. 126-1*6), »2* p. 

The microscopic distribution pattern of Cf 
2*9 and Bk 2*9 la the soft tissues of 
beagles, at sae to three weeks following a 
siagle iatravenoas lajection of a citrate 
solution, was very slallar to Aa 2*1. 
Relatively high concentrations occurred in 
the hepatic cells of the liver, the gloaerall 
of the kidney, the interfollicalar region of 
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the thyroid , the ca r t i l ag inous t i s s u e s of the 
lang, and nedia of the smaller a r t e r i o l e s of 
most organs. Very in t ense , but sparsely 
scat tered '%ot spots'* were a lso present in 
the renal papi l lae and in the subaacosa of 
the bronchioles. Lesser s i t e s of 
loca l i za t ion were the eadocardlua of the 
hear t valves9of the a t r i oven t r i cu l a r valves , 
the glassy Bembraaes of the larger ha i r s of 
the coat , the zona pel lueida of the Graafian 
f o l l i c l e s aad the zona areuata of the adrenal 
cor tex . » l th the exception cf the l i v e r , 
where the radionucl ide was p r inc ipa l ly within 
the hepatic c e l l s , most of the deposi t ion 
s i t e s were e x t r a c e l l u l a r , within or adjacent 
to connective t i s s u e which gave a pos i t ive 
periodic acid-Schiff r eac t ion . (Auth) 

Thirteen autoradiograms of soft t i s s u e s 
following Cf 2*9 or Bk 2*9 in jec t ions are 
presented. 

<230> 
Taylor, G.W., C E . Rehfeld, H.B. Christeasen, 
and W.S.S. J e e , Dniversity of Otah, College of 
Hedlcine, Departmeat of Anatomy, Salt Lake Ci ty , 
OT. 1969, September-October 

laf luence of Radius 22 6 and Plutoaian 239 oa the 
Dental Hoot Canal of the Dog. Jouraal of Dental 
Research, tt8(5), 92»-927 

Slxteea month old beagle dogs were given a 
s ingle Intravenous i a j ec t ioa of plutoaiua 239 
(3 uCi/kg) , radium 225 (10 uCi/kg) , or radius 
22* (10 uCl/kg) la a c i t r a t e buffer 
solut ion and the Influence of these 
radionucl ides oa the r a t e of narrowing of the 
dental root canal was s tudied by per iodic 
radiograms. Ho s ign l f l caa t change in the 
r a t e of decrease la diameter of the pulp 
chambers occurred as the r e s u l t of 
i r r a d i a t i o n . The influence of age on the 
findings was discussed. (ST) 

<231> 
Taysam, D.H., and G.H. Taylor, Oniversity of 
Otah, College of Hedlciae, Badioblology 
Division, Department of Anatomy, Salt Lake City, 
OT. 1972, Harch 31 

Californium 252, Callforaiui 2*9, Plutoaium 239 
and Radium 226 Toxicity Stadles In sice. 
COO-119-2S6; Part of Dougherty, T.F., Research 
In Fadloblology, Annual Seport of Work in 
Progress in the Internal Irradiation Program, 
(p. 28*-286), 380 p. 

A proposal for a pilot study to provide 
experimeatal evidence for caacer Induction by 
Cf 2 52 is presented. The objectives are to 
establish the toxicity of fissloa fragment 
eEltting Cf 252 relative to the alpha 
eiiittlng Cf 2*9, Pu 239, and Ba 226, and to 
examine the shape of the dose respoase curve 
for each of these nuclides. The experimental 
design calls for 2* toxicity mice (male aad 
female) at each dose level (6) for each 
nuclide (*). Badloauclldes ia a citrate 
solution will be injected intraperitoneally 
into yooag adults at about 10 plus or liaas 1 
weeks of age. This pilot study should 
require about 5 years to coaplete. 
(Auth) (RAF) 

<232> 
Thompson, R.C. (Sd.), Battelle Heiorial 
Instltate, Pacific Northwest Laboratories, 
Biology Departaeat, Bichlaad, ¥&. 1973, April 

Annual Beport for 1972 to the OSIEC Division of 

Biological and Environmental Research, Volume 1: 
life Sciences, Part 1; Biological Sciences. 
BHWL-1750 (Part 1)| 103 p. 

This report covers work in the biological 
sciences during calendar year 1972. Sabject 
categories researched were the toxicity of 
ingested, injected, inhaled, and topically 
applied radionuclides including plutoniua and 
the traasplutonlcsi inhalation hazards to 
aranlua miners; removal of radionuclides; 
nuclear-powered prostheses aad other human 
=>pplicatlons; and aechanisas of radiation 
•affects. Paraaeters studied included 
toxicity, metabolism, age effects, 
dose-effect, long-tern effects, 
carcinogenicity, cocarclnogeniclty, 
detection, inhalation hazards, and chelate 
effects. Also studied were the effects of 
latracorporeal radioisotope heat sources, 
developoeat of blood irradiators, and the 
role of viruses in radionuclide induced 
nalignancles. Laboratory aaimals used in the 
stadles were rats, mice, dogs, hamsters, and 
miniature swine. (ST) 

<233> 
Thompson, R.C. (Ed.), Ba t t e l l e Heaorial 
I n s t i t u t e , Pacif ic Borthwest l abo ra to r i e s . 
Biology Department, Bichland, Wi. 1972, 
September 

Annaal Beport for 1971 to the OSAEC Division of 
Biology and Sedlolne, yolane Is l i f e Sciences, 
Part 1: Biological Sciences. BWfl-1650 (Part 
1); 313 n. 

This par t of the progress report covers work 
in the b io logica l sciences, l epor t s are 
grouped in to sect ions coveriag a wide range 
of top ics including rad ia t ion e f f ec t s , 
c e l l u l a r regala tory Bechaaisas, a e t abo l l s i of 
radionucl ides , carcinogenesis , 
decontamination, temperatare e f f ec t s , 
evaluation of blood i r r a d i a t o r s , aad 
biological e f fec ts of in terna l radioisotope 
heat sources, laboratory animals including 
mice, r a t s , hamsters, beagle dogs, aad pigs 
were used to study the effects of Ra 226, Cf 
252, I 131, Es 253, Bk 2*9, Sr 90, SB 1*5, Pm 
1*3, n, Pu 239, Pu 238, Ce 1*4, and radon 
daughters. Tweaty-one individual papers, 
primarily concerning Pu 239, Pu02, and radoa 
daughters and uranium ore dasts , were 
abstracted separately for the data base. 
These papers involved studies of absorption 
and r e t e n t i o n , skin i r r a d i a t i o n , age f a c t o r s , 
carcinogenesis , adBinistrat ioa rou tes , 
decoataainat ioa, In s t ru i en ta t lon , deposition 
following inha la t ion , e f fec ts of che la tes , 
and i n t e r a a l heat sources. (ST) 

<2 3*> 
Thuraaa, G.B., C.w. Hays, G.S. Taylor, ».T. 
Keaae, and H.A. Sissons, Oaiversity of Otah, 
Badioblology Division, Anatoay Department, Salt 
lake City, OTj Irgonne l a t i o n a l laboratory . 
Radiological Physics Division, Argonne, I I I 
I n s t i t u t e of Orthopedics, Department of Borbid 
Anatoay, London, England. 1973, July 

Skeletal location of Sadiation Induced and 
Satural ly Occurring Osteosarcomas l a Ban and 
Dog. Cancer Research, 33, 160«-1607 

Data from s ix major s tud ies were used to 
compare the type and d i s t r i ba t i on of 
na ta ra l ly oocurriag boae tumors i a aan and 
dog, the type and dis t r ibnt loB of bone tnaors 
Induced in aan and dog by bone-seeking 
radloBuelldes, and the ske le ta l d l s t r i bu t ioa 
of osteosarcoaas. Osteosareoia was the Bost 
freguent type of boae sarcoaa observed. She 
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Skele ta l d i s t r i bu t i on of osteosarcosas 
indmoed by bone-seeking radionucl ides (Ba 
226, Pu 239, Th 228, Sa 228, Sr 90, and 8a 
224) in aaa and dogs was di f ferent fro» the 
d l s t r i b u t i o a of na tu ra l ly occurring 
osteosarcoaas. The major ske l e t a l s i t e of 
aa tu ra l l y occurring osteosarcoaas in huaaas 
i s near the knee (approximately 50%); dogs 
have an extremely high frequency of these 
tuaors in the radius (28*) and alaa (6«) . 
Osteosarcomas induced in humans and beagle 
dogs differed mainly la the fact t ha t beagles 
had a high fregaency of ver tebra l tmiors 
(2 6%) whereas man had a high fregaeacy in the 
femur (21-2*?) and pe lv i s (20-29%) . (ST) 

<235> 
Trnovec, T . , A. Pleskova, and y.H. Saith (Ed.) , 
Ba t t e l l e Hemorial I n s t i t u t e , Pac i f ic northwest 
l a b o r a t o r i e s , Sichland, WA. 1971 

Hechanisms of Hepatic Uptake of Hepatotropic 
Padionuclides. BSSl - t r -7 l | 20 p . i Pracovai 
t e k a r s t v i , 23(5), 175-181 

A survey concerning the aechaaisa of the 
uptake of radioaucl ides in the l i ve r has been 
presented. The iiechanisB of hepatic uptake 
of polyaerizable radionucl ides depends 
marfcedly on the physlcochenlcal condit ion in 
which thay ex i s t la the blood. Both 
pr incipal types of l i v e r c e l l s . I . e . , 
pareachysal and Kupffer c e l l s , take par t 
during uptake of the radioaucl ides of ra re 
ea r ths and transuranium elements i n to the 
l i v e r . Data concerning pu uptake In the 
l i v e r of various animals has been obtained by 
means of the autoradiographic aethod and are 
discussed. Farther inves t iga t ion of the 
•echaniam of hepatic uptake of polymerlzable 
radionacl ides mast begin with the l a t e s t 
d iscover ies concerning the morphology and 
physiology of the l i v e r t i s s u e . Such 
d i scover ies , from a point of view of 
associa t ion between these radionucl ides and 
plasma proteins are , for example, findings 
concerning the metabolism of Isologous 
proteins in the l i v e r c e l l s . Alsa, the 
aoveaeat of these radionucl ides in the l i v e r 
t i s sue should be inves t iga ted with respect to 
the cy tos l s process and the mechanism of 
u t i l i z a t i o n of exogenous substances in the 
l i v e r c e l l s making use of the lysosome 
concept, (iuth) 

<236> 
Tsarapkin, S. P . , and Z.G. Sych, Not given. 1961 

Effects of PlutoniuB 21? and StroatiuB 89, 90 on 
AlbiEO Pat larrow. AEC-tr-7512| Part of 
l ebed insk l i , &.T. and Hoskalev, l u . I . , 
Dis t r ibut ion , Biological Effects , aad Sigrat ion 
of Padioactlve Isotopes , (p. 332-338) , *03 p. 

Sxperimpnts were done on albino r a t s ranging 
in age from 2.5 t o 1 noaths and weighiaq 85 
to 129 grams. A mixture of strontium 90 and 
strontium 89 la a r a t i o of 5s1 was used, 
strontiom 90 was in balance with i t s daughter 
product, vt t r iuB 90. Platoninm 239 was 
administered in the form of a c i t r a t e 
complex. Both isotopes were injected 
i a t r ape r i t ouea l l y in doses of 1.5 uCi/gran 
for strontium 89, 90 and 0.0035 uCi/gm for 
plutonium 239. These doses cons t i t u t e the 
subacute e f fec t ive l eve l (ID SO/80). The 
r e s u l t s show cer ta in fea tures in ooaaon in 
bone marrow react ions ^o equieffect ive 
guan t i t i e s of s t r oa t i ua 89, 90 (1.5 uCi/gram) 
and plotoaiuii 239 (0.0035 u c i / g ) , namely: 
greater s e n s i t i v i t y of c«5lls of the 
e ry thropoie t ic c l a s s , as compared to the 

granulopoiet ic c l a s s , presence of an i n i t i a l 
hyporegenerative phase, increased noaber of 
degenerative c e l l s and pathological mitoses. 
Onllke s t r o a t i u a , the react ion of bone aarrow 
to plutoniua i s character ized by suppression 
of the hyperregeaerativa phase and injury to 
r e t i cu loendo the l i a l and h i s t i o c y t i c c e l l s . 
(Auth) (FHS) 

<237> 
Tseveleva, I .A . , and S.A. 
1969 

lerokhin. Hot given. 

Behavior of Aaerlclua 2*1 l a the Body of Bats 
Onder l a t r a p e r i t o a e a l and In t r a t r achea l 
Administration. AEC-tr-7195s Pact of Boskalev, 
Yu.I. (Ed.) , Radioactive Isotopes and the Body, 
(p. 161-167), lt58 p . 

Sxperiaeats were conducted on r a t s of the 
f i s t a r Strain with an i n i t i a l weight of 
160-180 g. AaerlcluB was adaiais tered l a the 
torn of a n i t r i c acid solution a t pH 3.8 with 
an a c t i v i t y of 1 uCi in a volume of 1 ml for 
i n t r ape r i tonea l administration and 0.3 ml in 
the case of i n t r a t r a c h e a l adminis t ra t ion. 
After s a c r i f i c e , the Aa content was 
determined ia the l i v e r , thigh, kidneys, 
spleen, aad luags cf the r a t s . The r e s u l t s 
show t h a t with l a t r ape r i t oaea l ada in i s t r a t i on 
of Aa n i t r a t e , the l i v e r aad skeleton are the 
basic organis of deposi t ion. The aaximm 
conteBt of Am In the l i v e r (69.8<) was 
observed a f te r 1 day aad after 30 days l a the 
skeletoa (1«.6% of the administered dose) . 
Wlaety-flve and six t en ths percent of Aa i s 
eliminated with T 1/2=14.* days from the 
l i v e r . The I s content in the skeleton 
decreases with T 1/2=*06 days. One hour 
af ter i n t r a t r achea l administrat ion of As 
n i t r a t e about 70% of the radloeleaent i s 
observed in the lungs. Elimination of A» 
froa t h i s organ occurred with 3 e f fec t ive 
h a l f - l i v e s : 22.* hours (*0% of the 
r a d i o e l e i e n t ) , 5.9 days (55%) and 195 days 
(3%). By the 15th day a f t e r i n t r a t r achea l 
a d a i n i s t r a t l o a , a considerable quanti ty of Am 
was deposited in the l i ve r (19«) and skeleton 
(26.5%). s ine ty- three percent of the isotope 
was eliminated froa the l iver with T 1/2=8.66 
days. The period for the el imlnatioa of Am 
froa the skeleton was equal to 298 days. A 
comparison was made of t i s sue doses ia odgaas 
of r a t s following ada in i s t ra t ion of Pu 
n i t r a t e a t the same l eve l s of a c t i v i t y as the 
Aa used in the exper inents . I t was seen tha t 
under In t raper i tonea l ada in i s t r a t ion of Am 
the ioniza t ion dose in the skele toa , i . e . , la 
the c r i t i c a l organ for t h i s method of 
a d a i n i s t r a t i o n , was lower than the dose 
produced by Pn by a factor of 2-2 1/2. Onder 
entry of Sa i n to the resp i ra tory t r acks t he 
langs receive a dose tha t i s 2 1/2-1 1/2 
times lower as compared with the dose which 
t h i s organ receives in the case of Pu 
a d a i n i s t r a t i o n . (FHH) 

Table » gives a coaparisoa of t i s sue doses In 
organs of r a t s following a single admiais t ra t ion 
of 1 UCi of Am 2*1 or Pn 239 in »-.he fora of a 
n i t r a t e . 

<238> 
yan Cleave, C . 3 . , Oniversity of Sorth Carolina, 
School of Sedicine, Chapel H i l l , SC. 1963, March 

I r r a d l a t l o a aad the Mervoas System. F.owmaa aad 
l i t t l e C l e l d , I nc . , Sew fork. Mew York; *2« p. 

This book a t t enp t s to give a comprehensive 
survey of the e f fec t s of ionlziaq rad ia t ion 
on the f aac t iona l , behavioral , and 
morphological responses of ths^ cen t r a l 
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<238> 

<238> COST. 
nervous sys tea , A large anount of 
ia foroat ioa i s covered. The bibliography 
ioc laaes work doae in t he Baited S ta tes and 
also other coun t r i e s , lac lndiag the BSSB. 
Most of the chapters are devoted t o 
•orphologle Information, but a coapl la t ion of 
physiological amd psychological s tud ies 
r e l a t l a g t o the e f fec t s of Ionizing r a d i a t i o a 
Is a lso presented. For exaaple, the e f f ec t s 
of ionizing radiat ioi i on learning in a wide 
range of a n i i a l spec ies , especia l ly aonkeys, 
are sasBarlzed. Chapters oa the e f fec t s of 
rad ia t ion oa sensory receptors and behavioral 
respoase are included. (ST) 

<239> 
Vaaohan, J . , B. Bleaaey, and D . l . Taylor, 
Churchil l Hospital , Bone Research Laboratory, 
Oxford, Englandi l a s t i t u t e of Caacer Research, 
Boyal Cancer Hospital , Sutton, Surrey, England. 
1973 

Dls t r ibu t ioa , Excretion and Effects of Plutonlum 
as a Bone-seeker, Part of Hodge, i , C , , e t a l 
(Eds, ) , Handbook of Experiaeatal Pharmacology, 
Oranlui, P la tonlua , the Traasplutoalcs , Chapter 
10. Springer-yer lag, Hew fork. Hew Fork, (p. 
3*9-502), 995 p . 

The b io logica l behavior of p lutoniui in aan 
and various laboratory animals i s reviewed 
under the following headings: The ae tabol i so 
of pu 239 with specia l refereace t o the 
skeleton, other plutonlus Isotopes , the 
pat tern of Pa 23° d l s t r i b u t i o a i a the 
skeleton, the blading of plntoalua in bone, 
theory aad technique of alpha dosimetry with 
pa r t i cu la r reference to the skele toa , 
radia t ion dose raeasureoents fron deposi t ion 
of Pa 239 in the ske le ton , ef fects of Po 239 
deposition In *he skele ton, aad reaoval of 
in te rna l ly deposited Pu from the skele ton. 
Aspects of p lu toniu i a e t a b o l i s i s tudied were 
species and age dif ferences! effect of route 
of entry oa ske le t a l ae tabo i i sa ; e f f ec t s of 
chela t iag agents ; d i f fereaces in the behavior 
of Pu 239, 238, and 237; tuaor igenes i s ; 
p las ia t ranspor t and clearance; excret ion; 
retBntlon; ske le ta l burden; Bicrodls t r lbut ion 
ia bone and boa® aarrow; binding i n boae; 
theory and techniques of aeasariag rad ia t ion 
froa alpha p a r t i c l e s ; dose r a t e s t o the 
skeleton; and rad ia t ion e f fec t s . (ST) 

<2«0> 
Volf, v . , Kernforschungszentrua Karlsruhe, 
I n s t i t u t faer S t rahlenblo logle , Karlsruhe, 
German Federal Fepublic. 197*, July 

Conbined Effect of DTPA and C i t r a t e on aa 
l a t raauscu la r Plutonium 239 Deposit l a Fa t s . 
Health Physics, 27, 152-153 

Hale r a t s were injected intramuscalaral lv 
with 0.5 aCi Pu 239 In 10 ml 3H HS03. One 
hn«r l a t P r , 0.2 H so lu t ions of Ci STPi and/or 
sodium c i t r a t e were injected into the Pu 
depos i t . The r a t s were sacr i f iced 2* hr 
a f t e r administrat ion of Pu aad assayed for 
alpha a c t i v i t y . Results show that absorption 
of Pu frop the i a j ec t ioa s i t e i s increased by 
DTPA to a markedly higher extent than by 
c i t r a t e . The comblaed ada in i s t r a t ion of the 
half doses of each agent, however, i s c l e a r l y 
more ef fec t ive than DTPA alone, although the 
uptake of Pu by bone and l i v r r i s reduced by 
DTPA irre-spective whether given alone or with 
c i t r a t e . C i t r a t e , on the otJ-er hand, 
producps a s t r i k i m l v increased re ten t ion of 
Pn. Th<= syne rg i s t i c act ion of DTPA and 
c i t r a t e s ight be explained by the formation 
of a Eixed ternary complex. (lAF) 

<2<l1> 
forwaia, A.J , , i . l . Beeves, aad S.C.J. Orban, 
Wayae Sta te Oniversity, School of i e d i c l a e , 
DepartneBt of Occapatioial and Enviroaiental 
Health, Det ro i t , HI. 1966 

Experiaeatal Beryll iua Toxicology. Part of 
Stockinger, H.E. (Ed.), Bery l l lu i : I t s 
l a d u s t r l a l lygleae Aspects, Chapter 7. Academic 
Press, Sew fork, lew York, (p. 201-23*), 39* p . 

Eiperiaental s t ad les coneeraing the t o x i c i t y 
of various beryllit ia eoapoands following 
inhalation or i a t r a t r achea l in ject ion and 
u t i l i z i n g a var ie ty of laboratory animals are 
reviewed. Efforts to produce experimentally 
acute be ry l l i aa pneuaoait is aet with ear ly 
success. Ia addit ioa i t was foond t h a t 
cer ta in beryllium coapounds have an a f f in i t y 
for boae and produce osteosarcoma. Pn'':;^Bary 
cancer was produced in r a t s aad aonkeys 
following inhalat ion or lung depos i t i - . , . 
Thsrapeatic s tudies showed tha t 
aur la t r learboxyl io acid (ATA) I s aa ef fec t ive 
chelator of be ry l l iua . Results of s tud ies on 
the b io logica l a c t i v i t y , t r anspor t , s torage, 
e l i a l a a t i o n , aad systemic effect of beryllium 
are a lso br ie f ly reviewed. (ST) 

<2«2> 
Wallace, I . , Oniversity of Cal i fornia , Soil 
Science and Agricultural Engineering, Riversides 
CA. 1972, Hay 15 

Effect of Steam S t e r i l i z a t i o n of Soi l on 
Response of Two Desert Plant Species. 
ncLA-1«-P-51-35| Part of Behavior of Certain 
Syathetlc chelat iag Agents in Biological Soil 
Systeas, Annual Progress Seport, (p. 27-3 0), 99 
p . 

FMSSBBia DOHOSA and HIIAFTA SIGID& seedl ings 
were grown la potted s o i l which was col lec ted 
a t the Hevada Test Si te near Sercury, Sevada. 
The s o i l represented areas under shrubs aad 
also areas between shrubs. Soil was e i t h e r 
s tea l s t e r i l i z e d or not s toa i s t e r i l i z e d . 
The s t e r i l i z a t i o n great ly decreased y ie lds 
possible because of Induced phosphoras 
deficiency. I t was suggested t h a t syabio t ic 
mycorrhizae necessary for P absorption for 
the species involved might have been 
e l l a l n a t e d . There was an in te rac t ion in tha t 
plants did not grow well In s o i l from under 
shrubs regardless of steaming indica t ing 
possible a l l e lopa th ic e f fec t s . S t e r i l l z a t l o a 
Increased both Ha and ZB In p l an t s . (Auth) 

<2«3> 
Wallace, » . , A.H. Abou-ZaBzas, G. Alexander, F. 
Brlnkerhoff, C.B. Carmack, A. SlGazsar, E.F. 
r ro l i ch , ?.Q. Hale, C. Joven, H.H. Young, F. 
Sotoyama, R.T. Mueller, 1 .1 . Roaney, aBd S . l . 
Suffi , Oniversity of Cal ifornia , Los Angeles, 
CA. 19-»1 

Regulation of the HicroBOtrient Sta tus of Plants 
by Chelating Agents and other Factors , 
0CLA-3»-P-51-33; Edwards Brother"?, I n c . , Aan 
Arbor, Michigan; 309 p. 

The aajor part of the book contains progress 
repor ts of the ase of chelat ing agents in 
plant na t r i t i on and of the a l c rona t r i ea t 
s ta tus of p lan t s . The res t of th© book 
contains a l i s t of repor ts on che la t iag 
agents In plant l u t r i t i o a covering the past 
decade (ap to 1971) and p a r t i a l reviews of 
several other aspects of @lcronutrleat 
nu t r i t ion of p l aa t s . s ignif icant pheaomena 
and newly developed concepts, •he current 
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<2*3> COST. 
s t a t u s of t h e n s e of me ta l c h e l a t e s l a t i l a n t 
B u t r i t i o B , m e t a l c h e l a t i o n aad a e c h a n i a a s o f 
a e * a l f u n c t i o n i n b i o l o g i c a l s y s t e a s , t h e 
s t a t u s of g e n e r a l r u l e s c o n c e r n i n g p l a n t 
n u t r i e n t s aad g e n e r a l c o a c l a s l o a s c o n e e r a i n g 
c h e l a t i n g a g e n t s in p l a n t n u t r l t i o a a r e 
d i s c u s s e d . Three a r t l c l e s t h a t d i s c u s s t h e 
u p t a k e of Aa 2*1 in p l a n t s were s e p a r a t e l y 
e n t e r e d i n t h e d a t a b a s e . (BAF) (CTS) 

<2««> 
W a l l a c e , A . , A.M. Sbou-Zaazaa , <?. A l e x a n d e r , F . 
B r i n k e r h o f f , c . p . C a r a a c k , A. E l G a z z a r , S . F . 
F r o l i c h , ? . Q . H a l e , C. J o v e n , H.H. l o a n g , E. 
No toyasa , F . T . l a e l l e r , S.H. Romaey, and s .H . 
S u f f l , O a i v e r s i t y of " a l i f o r n l a , Los Ange les , CA 
9002*. 1971 

E f f e c t of C i t r u s R o o t s t o c k and c h e l a t i n g Agent 
on S p e e l f c A c t i v i t y of I r o n aad Z inc in Shoo t s 
of Gra f t ed P l a a t s and oa I r o n 5 9 , Z i a c 6 5 , Lead 
210 , and Aaer ic ium 2*1 C o n t e n t s i n t h e S h o o t s . 
0 C L A - 3 * - p - 5 l - 3 3 ; P a r t of W a l l a c e , A. , e t a l , 
P e g n l a t i o a of t h e H i c r o n u t r i e n t s t a t u s of P l a n t s 
bv C h e l a t i n g Agents aad o t h e r F a c t o r s . Edwards 
B r o t h e r s , I n c . , Aan Arbor , S i c h i g a n , (p. 
1 6 8 - 1 ' ' 2 ) , 309 p . 

V a l e a c i a o r a n g e s c i o n s were g r a f t e d t o rough 
lemon o r t r i f o l i a t e o r a n g e r o o t s t o c k s aad 
grown '^or 119 d a y s w i th and w i t h o u t c h e l a t i n g 
a g e n t s i n c a l c a r e o u s Hacienda loam s o i l t o 
which h igh s p e c i f i c a c t i v i t y Fe 5 9 , Zn 6 5 , Pb 
210 o r As 2*1 had been mixed. S i n e r a l 
a a a l y s e s were d e t e r m i n e d a f t e r 85 days l a 
l e a v e s and s t ems o" s u c k e r s g rowiag from t h e 
r o o t s t o c k s aad a l s o In new and o ld l e a v e s aad 
s t e m s o f t h e s c i o n s a f t e r 119 d a y s . The 
c h e l a t i n g a g e n t s had l i t t l e e f f e c t on Fe 
c o n t e n t of t h e p l a n t s b u t t h e y i n c r e a s e d 
c o n s i d e r a b l y t h e s p e c i f i c a c t i v i t y of t h e Fe 
in t h e s h o o t s . "A 157 i n c r e a s e d i t more t h a n 
DTPA did and t h e e f f e c t s were much Bore 
pronounced wi th roagh l e i o a r o o t s t o c k t h a a 
wi th t r i f o l i a t e o r a n g e . BTPA i n c r e a s e d t h e 
Za 65 c o n t e n t s b u t w i t h rough lemon more so 
than wi th t r i f o l i a t e o r a n g e . I t d i d no t 
c o n s i s t e n t l y i n c r e a s e Zn c o n t e n t . Ro e f f e c t s 
were n o t e d f o r e o a t e n t s of Pb 210 i n s h o o t s ; 
v i r t u a l l y none was p r e s e n t . DTPA did 
i a c r e a s e t h e c o n t e n t s of Am 2*1 i n s h o o t s of 
bo th r o o t s t o c k - s c l o n c o a b i n a t i o a s . (Auth) 

<2»5> 
B a l l a c e , A . , A .S . Abou-Zanzaa, G. A l e x a n d e r , F . 
B r l n k e r h o f f , C.B. C a r i a c k , A. S l G a z z a r , E . F . 
F r o l i c h , 7 . 3 . H a l e , C. J o v e a , H.H. Youag, 1 . 
Motoyaaa, R.T. M u e l l e r , E . i . Rosney, and S.B. 
S u f f i , U n i v e r s i t y of C a l i f o r n i a , Los Ange l e s , 
CA. 1971 

P e t r a n s l o c a t l o n of A a e r i c i u i 2*1 i a Bash B e a n s . 
0C1A-3II-P-51-33; P a r t of W a l l a c e , i . , e t a l . 
R e g u l a t i o n of t h e H i c r o n u t r i e n t S t a t u s of P l a a t s 
by C h e l a t i n g Agents and o t h e r F a c t o r s . Edwards 
B r o t h e r s , I n c . , Ann Arbor , B i c h l g a a , (p . 9 6 - 9 7 ) , 
309 p . 

S i a c e t h e c h e l a t i n g a g e n t DTPA h a s been shown 
t o I a c r e a s e A» 281 ttptake by p l a n t s , t h i s 
s t u d y was made t o d e t e r a i n e i f DTPi had any 
e f f e c t on r e t r a a s l o c a t i o n of As 2*1 oace i t 
was a c c u i u l a t e d l a p l a n t s . P l a n t s were 
a l lowed t o a s c u a u l a t e Aa 2*1 and t h e n t h e Aa 
2*1 was removed aad p l a a t s were a l l o w e d t o 
grow t o m a t u r i t y w i th and w i t h o u t DTPA. Am 
2*1 i n i t i a l l y a f t e r a b s o r p t l o a was l a r g e l y 
l o c a t e d i n l e a v e s of p l a n t s . Dar ing a 
s u b s e q u e n t growth p e r i o d soae of t h e Ai 2*1 
was t r a n s p o r t e d f roa t h e o ld l e a v e s t o t h e 
new l e a v e s and t o new r o o t s . The c h e l a t i a g 
a g e n t DTPA had ao e f f e c t on t h e 

r e t r a a s l o c a t i o n . (Auth) (SAP) 

<2«6> 
Wal l ace , A. , A.H. Abou-Zamzara, G. A l e x a n d e r , F. 
B r l n k e r h o f f , C.B. C a r a a c k , A. E lGazza r , E . F . 
F r o l i c h , y .Q. Ha le , c . J o v e n , H.H. Young, E. 
Hotoyama, R.T. H u e l l e r , E . a . Somney, and S.H. 
S u f f i , O n i v e r s i t y of C a l i f o r n i a , Los A n g e l e s , 
C*. 1971 

E f f e c t s of H i c r o n u t r i e n t aad DTPA A p p l i c a t i o n s 
on A a e r l c l u a 2*1 and a i c r o a u t r l e n t C o a t e n t s of 
PI5U619-5-1 Soybeans Grown i n C a l c a r e o u s 
Hacienda Loam S o i l . 0CLA-3ll- i ' -51-33; P a r t of 
Wa l l ace , A . , e t a l . R e g u l a t i o n of t h e 
M i c r o a u t r i e a t S t a t u s of P l a n t s by c h e l a t i n g 
Agents and Othe r F a c t o r s . Edwards B r o t h e r s , 
I n c . , Ann Arbor , H i c h l g a n , ( p . 8 - 9 ) , 309 p . 

P I54619-5 -1 soybeans which a r e s u s c e p t i b l e t o 
l i a e - i n d a c e d c h l o r o s i s were grown In 
c a l c a r e o u s Hacienda loam s o i l w i th 
B i c r o a a t r i e a t and c h e l a t e a d d i t i o n s . Am 2*1 
which had been a i x e d w i t h t h e s o i l was 
g r e i t l y i n c r e a s e d ia p l a n t s t o which i r o n 
DTPA had been added t o t h e s o i l . A p p l i c a t i o n s 
of h igh l e v e l s of Zn o r Ha d e c r e a s e d Am 241 
c o n t e n t of p l a a t s on ly s l i g h t l y . The Fe DTPI 
was of s l i g h t v a l u e o a l y In c o r r e c t i n g t h e 
l l a e - l a d u c e J c h l o r o s i s . The * pounds per 
a c r e of Fe a s DTPA i n c r e a s e d Sa c o n t e n t s of 
l e a v e s as much a s d id 100 pounds pe r a c r e of 
added Za. a a n g a n e s e i a c r e a s e d Mn c o n t e a t s of 
l e a v e s ; 200 pounds Ma pe r ac re doubled t h e an 
c o n t e n t . (Auth) 

<2*7> 
w i l d a a g , H . E . , and f . R . G a r l a n d , 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 Hor thwest 
l a b o r a t o r i e s , , E n v i r o n o e n t a l and l i f e s c i e n c e s 
D i v i s i o n , Ecosys tems D e p a r t a e n t , S i c h l a n d , WA. 
1973, -larch 

Developaent of s e t h o d s f o r H e a s u r e a e a t of 
P lu ton ium Complexa t ioa i n S o i l and Optafce by 
P l a a t s . BSWt-1750 ( P a r t 2 ) ; P a r t of f a u g h a a , 
B . B . , e t a l , Anaual Repor t f o r 1972, ( p . 
2 . 7 - 2 . 8 ) , 105 p . 

Bas ic p r o c e d u r e s f o r t h e a s s e s s m e n t of t h e 
p o t e n t i a l e n t r a n c e o f Pu i n t o t h e food c h a i n 
a t t h e s o i l - p l a n t l e v e l a r e p r e s e n t e d . 
S t u d i e s were u n d e r t a k e n t o d e t e r a i s e 1) t h e 
e f f e c t s of Pu on t h e s o i l a l c r o b l a l 
p o p u l a t i o n and on s o i l m i c r o b i a l p r o c e s s e s , 
2) t h e p o t e n t i a l f o r f o r m a t i o n of Pu 
complexes In s o i l and t h e r o l e of t h e s o i l 
m i c r o f l o r a in t h i s p r o c e s s , 3) t h e e x t e n t of 
p l a n t u p t a k e and t r a n s l o c a t i o n of Pu o r I t s 
c o a p l e x e s , and *) t h e bond t y p e s and c h e m i c a l 
f o r a s of m e t a b o l i t e s l a a l c r o b l a l aad p l a a t 
t i s s u e s and s o i l s . (RAF) 

<2«8> 
B l l d u n g , B . E . , T.R. G a r l a n d , and H. Drmcker, 
B a t t e l l e H e a o r i a l l a s t i t u t e . P a c i f i c S o r t h w e s t 
l a b o r a t o r i e s . E n v i r o n m e n t a l aad L i f e s c i e n c e s 
D i v i s l o a , Ecosys tems B e p a r t a e a t , i l c h l a n d , IA. 
197* , J a n u a r y 

P o t e n t i a l Role of t h e S o i l H i c r o b l o t a l a t h e 
S o l u b i l i z a t i o n of P l u t o n i u i i n S o i l . B»»t -1850 
( P a r t 2 ) ; P a r t of Taughaa , B . S . , e t a l . Annual 
Repor t f o r 1973 , (p . 21-22) , 200 p . 

TO p r o v i d e a p r e l i m i n a r y a s s e s s a e n t of t h e 
p o t e n t i a l f o r l i e r o b l a l a l t e r a t i o n of Pa 
s o l u b i l i t y i a s o i l unde r a e r o b i c c o a d i t i o n s , 
s o i l s , s t e r i l i z e d by g a a a a i r r a d i a t i o n were 
t r e a t e d aad i a c a b a t e d . The s o i l r e s p i r a t i o n 
r a t e was a e a s a r e d . S t e r i l e and n o n - s t e r i l e 
s o i l s d u r i n g a 3 0 - a a f i n c u b a t i s a p e r i o d 



qroioRTcai ISC'CT"; 

<2«R> 

<2*8> CO-JT. 
contaiaing 10 uCi/g of s o i l , wert« subsanpled 
and suspended in 1 l i t e r of d i s t i l l e d water 
and f i l t e r e d a f te r a * hr egu i l l b r a t l oa 
period through 5^ n .5 and 0.05 u mll l ipore 
f i l t e r s . The Pa in the 0.5 and 0.1 a 
f i l t r a t e s was designated water so luble . 
Plutonium so lub i l i t y in the non-s t e r i l e s o i l , 
while i n i t i a l l y lower, increased bv a fac to r 
of 3 with lEcabatioB time to 1* days and 
remained s ign i f i can t ly higher than the 
s t e r i l e s o i l daring the incufcatioB period. 
The increase general ly followed the 
accumulation carbon dioxide curve, aa l 
naxlBun s o l u b i l i t y occurred a t the end of 
logarithmic growth for a l l c lasses of 
organisms. (iuth) (PAP) 

<2*«> 
Bildnng, P .E . , and T.P. Garland, Ba t te l l e 
Memorial I n s t i t u t e , Pac i f ic sorthwest 
l a b o r a t o r i e s , Eavironieatal aad Life Sciences 
Division, Ecosystems Department, Bichlaad, BA. 
197B, Janaary 

Influence of Soil a l c rob la l AC-ivity on the 
Uptake and Bis t r ibut lon of Platonlua ia the 
Shoots and Foots of Barley. BSSl-1850 ("ar t 2 ) ; 
Par t of Vaughaa, B.F. , e t a l , Anaual Heport for 
1973, (p. 22-2B) , 200 p . 

TB order •o determine the a i s t r i b a t i o a of Pu 
in the s t ruc tu ra l components of p lants grown 
OR Pa containiag s o i l and to determine If the 
increasofl pu s o l u b i l i t y OB Incubation 
resul ted in increased Pa uptake by p l an t s , 
the s o i l were Incubated, planted t o barley 
and cultured usiag a s p l i t - r o o t techniqua 
which allowed measurement of the aptake, 
s i t e s of deposition and chemical Corn of Pu 
In Plant shoots and r o o t s . The r e s u l t s were 
compared to the r e s u l t s of s imi lar p lant 
s tudies in which the s o i l s had not been 
incubated. The coaceatra t ion of Pa in barley 
shoots and roots decreased with decreased 
so i l Pn concentration regardless st the 
cul ture aethod esployed. The Pu l eve l s iB 
barlpy roots differed markedly from the 
shoots with levels of Pu exceeding the shoots 
by fac tors of 3 to 8, depending on s o i l Pu 
concentrat ion. In the shoots Pu was 
coacpntrated near the crown; in the roo t s Pu 
was d i s t r ibu ted over the e n t i r e length of the 
root . Findings suggest that the Pu in the 
roots or ig inated from the s o i l and was 
t rans located downward from the s o i l in the 
root system. l a p l l c a t i o a s of these f iad lags 
in terms of evalaat loa of P« hazards in the 
eavironffent are discussed. (Iuth) (BAP) 

<250> 
B l l l a rd , D.H., Ba t te l l e l e a o r l a l I n s t i t u t e , 
Pacif ic Horthwest l a b o r a t o r i e s . Biology 
Departaent, s ich land , 9A. 1967, July 

SeteotloB of PlutoBius Oxide «!lcrospheres ia 
Beagle Dog luags . ES»l-*80; Part of Thoapsoa, 
B.C. and Swezea, E.G. ( " d s . ) , Snmtial R«»port for 
1966, (p. 87-88), 207 p. 

Beagle dogs were exposed to 50 a Pa 233 Pu02 
aierospheres dispersed in a i r or given s i ag le 
120 u Pn 238 Pij02 l i c rospheres by polaonary 
in tubat ion . Whole-body scamaing technlgaes 
were used to follow the course of the 
pa r t i c l e s ia the dog. I t sas found t h a t 
a lveolar depositJoa was l i a i a a l ia dogs tha t 
inhaled 50 n Pn 238 Pa02 sicrosphares only 

one p a r t i c l e being found la the lung of a dog 
sacr if iced i a i ed i a t e ly a f te r pxposare. Two 
degs retained single 120 u microspheres for 
more than 6 months. The only b io logica l 
effect observed la dogs which retaiaed 
pa r t i c l e s for 6 months was a possible 
reduction of c i rcula t iBg lymphocytes. 
(Aath) (FHS) 

<251> 
wll lard, D.H., and B.O. Stuar t , Ba t te l l e 
Hemorial I n s t i t u t e , Pacif ic Horthwest 
l abora to r i e s , Blologv Departaent, Richland, WA. 
1968, May 

PulBoaary Deposition and Reteatioa of Plutonium 
238 Dioxide Slcrospheres In Beagles. BNHl-'?1«: 
Part of "hospson, B.C., e t a l (Sds . ) , AEBual 
Heoort for 1967, (p. « .3-» .6) , 253 p . 

Two se r i e s of experiments were performed. 
The f i r s t involved inhalat ion of 50 u Pu 238 
Pa02 microspheres dispersed in a i r ; the 
second involved pulmonary intubation of 50, 
120, or 300 a nicrospheres under sodiu« 
pentothal anes thes ia . Whole-bodv 
l ong i t u i i a a l scanaing techniques were used to 
follow the course of the pa r t i c l e s in the 
dogs. The r e s u l t s show that none of the 50 a 
P« 2?8 Pu02 p a r t i c l e s were deposited or 
retained in the lower respi ra tory t r a c t of 
the dogs. Two dogs have retaiaed single 120 
to 300 u Pu 238 Ptt02 pa r t i c l e s la the lang 
over 1 year a f t e r deposition by pulmonary 
in tubat ioa . Such deposited nlcrospheres are 
auch l e s s ef fec t ive in prodaciag a reduction 
in c i r cu la t ing lyapocytes than would be an 
equivalent quanti ty of Pu d is t r ibuted more 
uniformly throughout the lung. (Aath) (FHB) 

<252> 
Wilson, D.O., and J . F . Cl lae , Hanford Atomic 
products Operation, siology laboratory, 
Sichland, BA. 19fi«, Janaary 15 

Beioval of Plutoniua 239, Tungsten 185, and lead 
210 froB Soil by Plants and loa Extracting 
Solut ions. l f -80500| Part of Kornberg, H.A. acd 
Swezea, E.G. (Eds.) , Hanford Biology Bssearcb 
Annual Feport for 1963, (p. 187-190), 2*2 p . 

The uptake of Pb 210 by barley was studied 
using a modified Heubaaer technique. The 
uptake of » 185 and Pu 239 was studied by 
growing baaas and barley in aa ta l cans 
containing 1600 g of s o i l . The isotopes were 
added to the s o i l as K2»o*, PbC12, and 
Po(»03)*. Two s o i l types , cinebar and 
Sphrata, were used in the Pb 210 s tudies aad 
these, coablned with a thi rd s o i l type, 
H i l l v i l l e , coaprxsed the so i l types used in 
the f 185 and Pu 239 s tud ie s . I t was found 
that l e a f - t o - s o i l r a t i o s ranged froa 
<0.000015 to 0.00026 for Pu 239, froa 0.002 
to 0.005 for Pb 210 and froa 0.009 to 0.28 
for I 185. I l l extcacting ageats ceooved 
greater quan t i t i e s of Pu 239 and f 195 thaa 
aid p l a n t s . A 200:1 aolar excess of DtPA 
caused 28S of the Pa 239 to reaain in the 
eqn i l lb r iaa solut ion of the Cinebar s o i l . 
(Aath) (PH>!) 

Table 2 shows uptake of « 185 and Pu 239 by 
plants grown in cans containing three di f ferent 
so i l types. Table 3 shows reaoval of Pu 239 and 
» 185 from s o i l s using d i f ferent e i t r a c t a a t s . 
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<253> 
Balabukha, V .S . , t . l . Tikhonova, L.B. 
Saabitnaya, D.D. SBOlln, H.O. RagBBOVskii, and 
0 . 1 . Torchinskaya, Hot given. 1966 

Physicocheaical Approach to the Selection of 
Organic Compounds Designed to Eliminate 
Radioactive Substances from the Organism. 
&EC-tr-69*« (Rev.)! Part of Hoskalev, l u . I . , 
Dis t r ibut ion and Biological Effects of 
Radioactive I so topes , (p. 581-591), 718 p. 

A physloche^ical approach to 
effect ive organic complex fo 
can el iminate rad ioac t ive i s 
orgaaiss was emphasized. The 
eoaplex formation of nine eh' 
with strontium, y t t r l u a , cer 
aranlua, and ruthenium oa th' 
proper t ies of t he element co 
s e l e c t i v i t y of the isotope w 
speci f ic atoms of the organl 
and the formation of highly 
Is discussed. (ST) 

finding 
rmlng agents t h a t 
otopes fron the 

dependence of 
e l a t ing coapounds 
iuB, zirooaium, 

phys iochemical 
nceraed, the 
1th respect to 
c complex former, 
s table complexes 

<25*> 
Benck, R.F., C. Cr i ses , A.W. l u a q a i s t , aad E.F, 
Holdsworth, O.S. Army B a l l i s t i c Fesearoh 
Laboratories, Aberdeen Proviag Groaad, Aberdeen, 
HD; Northwestern Onivers i ty , Department of 
Chemistry, Evanston, Tl ; Arizona Sta te 
Universi ty, Department of Geology, Tempe, AZ. 
1973, August 

Character izat ion of Fal lout Pa r t i c l e s froa 
FlectroB ^icroprobe X-Ray Analyses. Health 
Physics, 25, 188-191 

The associat ion of r ad ioac t i v i t y of f a l l o u t 
p a r t i c l e with spec i f i c elemental d i s t r i b u t i o n 
within the pa r t i c l e was s tudied. Samples of 
t h i s study or ig ina ted from 5 O.S. aaciear 
detonations (2 in ••he Pac i f i c , 3 l a Nevada) . 
Qaal i ta t ive coaposl t ions of 33 p a r t i c l e s were 
deteralaed by e lec t ron aicroprobe analysis of 
nuserous a reas . Fal lout p a r t i c l e s are 
general lv a heterogeneous mixture of various 
elpoents indigeaous t o the detonation 
loca t ion . In geaera l , matrices of p a r t i c l e s 
formed in the Pac i f ic were r i c h ia Ca and Sq. 
Batrices of Spvada formed p a r t i c l e s were 
generally an alasinum s l l i ca+e with t r aces of 
Fe, Ca and K. In addi t ion t o these 
p a r t i c l e s , small , c l e a r , fused, glassy, 
highlv rad ioac t ive -spheres were conmon to a l l 
de tonat ions . Such spheres were usually fused 
s i l i c a , containing varying amounts of 
homogeceonsly d i s t r i b a t e d Fe, Al aad f. In a 
soa-iority of fa l lout p a r t i c l e s s tudied, 
radionuclides were concentrated in speci f ic 
areas r ich ia Fe, r e l a t i v e t o the bulk 
p a r t i c l e . The only fa l lou t p a r t i c l e s that 
were homogenous ia e lenea ta l coBpositl3n and 
r ad ioac t iv i ty d i s t r ibu t ioB were from tha 
Pacific detonat ions . (Auth) (RAF) 

Additional d e t a i l " of fa l lou t " a r t i c l e s analyse?-
atp liven la two compailoa r eoor t s , 8518-1*70 
and nplP-1611. 

<255> 
Bishop, C.T., S . I . Bolton, H.L. Cur t i s , J.O. 
Frve, H.K. G i l l e t t e , and E.B. Suns, Hoand 
laboratory , P ia i i sburg , OH. 1971, "^oveaber 1"̂  

Determination of Plntoniun in So i l . rft«I-1815; 
Part of ^oand laboratory Chemistry 'lad Physics 
Progress Beport, Jar.uarv-larch, 1971, (p. 
18-28), 23 p. 

Progress i s reported •">« a aethod f3r the 
de te rs ina t ion of plutoniua i a so i l by a 
fusion technique. Several blank 

de te ra iaa t ions were lade to exai lne the 
pos s ib i l i t y of coata i inat lon o£ the reagents 
or glassware. A plutoniua 236 t r a ce r was 
added to a l l the blanks aad carr ied throagh 
the e n t i r e procedure as a check OB percent 
recovery. Four so i l saaples and two staadard 
plutoniua samples were analyzed. (ST) 

<256> 
Bojanowski, S . , H.D. l iv lngs ton, D . l . Schneider, 
and D.R. Baan, foods Hole Oceanographic 
I n s t i t u t i o n , foods Hole, SA. 1973 

A Procedure for Analysis of AaerlcluB la Barlne 
Environmeatal Saaples. COO-3563-8; Part of IAEA 
Techaical Seport Series on Refereace Hethods for 
Barlne Radioactivity Stadles . 2. Ruthenloo, 
Iodine, S i lver and the Transuraalc Elements, (9 
p.) 

A method i s described for the measurement of 
affiericiUB in marine envlroniaeEtal saap les . 
An alpha-emitt ing rad io t racer . Am 2*3, I s 
used t o seasure the radloohealcal yield of Am 
2*1 separated from a sample. A lanthanide 
c a r r i e r i s used in prel ia inary concentration 
of amsriciuB from saaple matrix elements, 
various coabinatioas of hydroxide and oxalate 
p rec ip i t a t ions are used. &ft»r the 
concentration s teps , the lanthaaide/aaericium 
fract ion Is radiochemically purified by ion 
exchange froa a lpha-eai t t ing isotopes of the 
na tura l radioact ive s e r i e s . Following 
pur i f i ca t ioa the Am i s e lec t ropla ted for 
a lpha-spect roaet ry . The ac t iv i ty of Aa 2*1 
and of the Aa 2*3 yleld-Bonitor are measured 
using a high resolut ion surface ba r r i e r 
de tec tor . Some data are presented to show 
the method i s capable of acceptable accuracy 
and prec is ion . An extensive s e r i e s of notes 
discusses the ra t iona le for various s teps in 
the procedure. (Suth)(F»H) 

<257> 
Baldakov, I . A . , E.S. lynbchanskii, l u . I . 
Boskalev, A.P. Mifatov, A.A. Horvath 
(Trans la tor) , and S.G. Thomas (Ed.), lovelace 
Foundation for Hedlcal Education aad Research, 
Inhalat ion Toxicology Research I n s t i t u t e , 
i lbaqueraae, m. 1970, Jane 

Physical and Chesical Propert ies of Plutoniun 
239. LP-tr-ssl; Part of Baldakov, I .A . , e t i l , 
Probleas of Plutonium Toxicology, (p. 3-5) , 225 
p. 

The chemical aad physical propert ies of 
plutoniaa are reviewed. The dependence of 
d i s t r i b a t i o a of plutoniaa in the husan body. 
I t s b i o l o g i c i l e f fec t , aad fate on chemical 
proper t ies Is Siscussed. fS?̂  

<25«> 
Carpenter, ^ . S . , and CO. Cli^ek, National Bureau 
of S t a a l a r i s , I na t l t a tp tc^r materials Peseirch, 
WashlagtoB, DC; Howard Oaiversi ty, Department of 
Chfsis trf , ifasliiagtos, PC. 1970, Janiiiry 

Trace Determination of iiraniun In Biological 
Material bv Fission Tract Counting. Aaalytical 
Chenistry, i!2(1| , 121-123 

A nuclear track technigue for determiBing 
t race aaouats of ataniun in biological 
s a t e r i a l s i s described. Saaples of hnman 
^hole blood aad plasma were placed on a lesan 
s l i i e and i r rad ia ted and th» r e sa l t an t etched 
f iss ion t racks were coanted with the aid of 
aa opt ica l microscope. The de te ra iaa t ions of 
uranias in hamaa whole blood and plasma are 
given in tabular form. (ST) 
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<259> 
c a s a r e t t , A.P. , Cornell Onivers i ty , few S ta te 
fe te r inary College, Bepartieot of Physical 
Biology, I t haca , n , 1969 

Radiation Chemistry. Par t of Radiatioa Biology, 
Chapter *. Prea t lce -Hal l , I n c . , Eaglewood 
C l i f f s , He¥ Jersey , (p. 57-89), 368 p . 

The p r inc ip les of general r ad ia t ion chea l s t ry 
are reviewed aad la p a r t i c u l a r the chapter 
deals with the ion iza t ion of Bolecules, 
chaages produced la the i and the changes they 
produce, secondari ly , in other a t o i s and 
•o l ecu le s . The ef fec ts of r ad i a t i oa oa water 
( loa iza t ion aad production of free r ad i ca l s ) 
aad simple aqueous Inorganic aad organic 
sol t t t ioas are discussed. The l a s t pa r t of 
the chapter considers the rad ia t ion Induced 
changes ia the molecales which are of 
pa r t i cu l a r inportaac® to the s t ruc tu re aad 
function of a l i v i n g c e l l . Effects on 
p ro te ins , eazyaes, nucleic ac id s , l i p i d s , aad 
carbohydrates a re discussed. (ST) 

<260> 
Claaet, F . , J . Ballada, J . l u c a s , aad C. S i l , 
Facalte de Pharmacie, laboratolr® de Chimi® 
Mlnerale e t d'Hydrologle, 37-Tours, France; 
CoiBlssar ia t a I 'Energie Atoalque, Department de 
Protec t ion , Fontenay-aux-Soses, Prance. 1973, 
July; 1972 

Determination of Orinary Pla toaiua by 
Radiochemical Analysis on loa Exchange F i l t e r s . 
lA-t r -73-39! 6 p . ; Health Phys ics , 23, 2«5-2«7 

A new method for de te ra ina t ioa of nr laary 
plutoaluB i s described. Kaowa amounts of Pu 
239(**) were added to huaaa urine col lec ted 
in concentrated hydrochlcrie ac id . The 
plutoBlam was puri f ied and fixed on Amberlite 
SB-2 f i l t e r s . Following e lu t ioa and 
evaporation the r a d i o a c t i v i t y of the residue 
was measured. The detect ion U n i t was 1 pCl 
Pu 2 39/1 of ur ine . The average recovery yield 
was 80"?. This method reduced analys is t i n e 
by one-half when compared to the c l a s s i c 
method using colaaBS of Ion exchange r e s i n s . 
(ST) 

Translated by Kanner Associa tes , Redwood Ci ty , 
California for los Alamos S c i e a t i f l c l abora tory , 
Los Alamos, Hew Bexico. 

<261> 
Cole, A., D.J. SlBBons, H. Cummins, F . J . Congel, 
and J . Kastner, Argonae National labora tory . 
Radiological Physics Division, Argonne, I I . 
1970, July 

Application of Cellulose n i t r a t e Films for Alpha 
Autoradiography of Bone. Health Physics, 19, 
55-56 

High resolut ion autoradiographs of bone 
containiag Pu 239 were prepared by coat ing 
sect ions with ce l lu lose n i t r a t e de tec to r 
f i lms tha t are se l ec t ive ly sens i t i ve t o alpha 
p a r t i c l e s . Tha r a d i a t i o a damaged s i t e s in 
the polymer were developed by etching with 
BaOH. The ce l lu lose n i t r a t e aethod provides 
an a l t e r n a t i v e to aatoradiography with 
nuclear emalsions. I t does aot regul re 
darkrooa f a c i l i t i e s . The films are very 
s tab le and wi l l aot fog during long exposures 
at room temperature. (Auth) (ST) 

<262> 
Darrall, K.G., G.C.H. Hammond, and J.F. Tyler, 
laboratory of the Government Chenist, Department 
of Trade and Industry, London, England, 1973, 

lay 

The DeterilnatlOB of tlutoaiuB 2*1 is Bfflueats. 
Analyst, 98, 358-363 

A method is described for the simltaneous 
deterBlaatiOE of platoalan 2*1 and plutoaina 
alpha-activity, The plutoaia* Is Isolated by 
coprecipitatlon ©a barium sulphate followed 
by extraction into diC2-ethylIiexyl)-phosphoric 
acid, which Is incorporated la a liquid 
scintillator for couatlag ia a liquid 
sciatlllatlon spectroaeter. Interferences 
fro» alpha and beta aalttlng radionuclides 
are studied together with iaterferenees froa 
noa-radloactlve elemeats. The lower limit of 
detection is ia th® region of 1 pCl. (Aath) 

<263> 
Giadler, J.E., Argonne Hatloaal Laboratory, 
Argonae, 11. 1973 

Physical and Chenical Properties of BraaiiiB. 
Part of Hodge, H.C., et al (Eds.), Haadbook of 
Experimental Pharaacology, Oraaiua, Platoaiaa, 
the Transplutonios, Chapter 2. Spriager-ferlag, 
Hew York, lew lork, (p. 69-16*), 995 p. 

The physical aad chemical properties of 
uraniui are reviewed. Physical properties 
are discussed under the headings 
extra-nuclear properties and naclear 
(isotopes aad nuclear fissloa) properties. 
The chemistry of uraalum Is discussed under 
the headings: aetallic uranlua; compounds of 
uranium and aoa-ietalllc elemeats; uraaiaa 
salts, hydratea oxides, uranates, aad 
peraranates; and uraalum in solatioa. The 
preparation and properties of Betalllc 
uranlun, chemical preparation aad reaetloas 
of primarily binary and a few mixed araaiaa 
coapounds, and the preparation aad properties 
of a few uraalum (t*) and (*6) salts 
Inportaat to uranium technology are 
discussed. (ST) 

<26«> 
Higglas, 6.H., lawreace Radiatioa Laboratory, 
livermore, CA. 1960, October 25 

The Radlochemistry of the Traascarlua BleseBts. 
UAS-iS-3031; 35 p. 

The volume deals with the radiocheaistry of 
the transcuriaa elements aad is of use to the 
radiochemlst aad research workers in the 
fields of physics, biochemistry, or medicine. 
Included Is a review of the naclear and 
chemical features of particular interest to 
the radiochemlst, a discussion of problems of 
dissolution of a sample aad couatiag 
techniques, aad a collectioa of radiochemical 
procedures for the element as found 1B the 
literature. (ST) 

<265> 
Jackson, D.D,, J.E. Rein, and G.R. Waterbary, 
los Alamos Scientific laboratory, Los Alamos, 
SH. 1973 

Chemical Assay of Plutonium for Safeguards. 
lA-OR-73-1585; COMF-731101| Part of Proceedlags 
of the Joint Meeting of the American Huclear 
Society and the Atomic ladustrial Forum and 
nuclear Eaergy Exhibition held in San Francisco, 
Callforala, November 11-15, 1973, (18 p.); 
Transactions of the American Nuclear Society, 
17, 303-30* 

An analytical methodology used for Pu assay 
for various nuclear fuel cycle materials with 
emphasis on LASl practices is preseated. 
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<265> CORT. 
When s e l e c t i n g an a n a l y t i c a l method, t h e 
i n t e r p l a y of d e s i r e d p r e c i s i o n and a c c u r a c y 
l e v e l s , s e l e c t i v i t y , aad t i m e c o n s u n p t l o n 
must be c o a s l d r e d . For t h e a s say of 
r e l a t i v e l y pure p r o d u c t m a t e r i a l s , g e n e r a l l y 
with h igh Pu c o n t e n t , ve ry r e l i a b l e methods 
a r e r e q u i r e d . For pu re p r o d u c t m a t e r i a l s , 
h i g h l y s e l e c t i v e methods a r e a o t r e q u i r e d . 
G e n e r a l l y , t i t r l n i e t r i c methods a r e f a v o r e d 
u s i n g t e c h n i q u e s of p o t e n t i o i e t r y , 
v i s u a l - I n d i c a t o r e n d - p o i n t d e t e c t i o n , 
ampero iae t ry , c o u l o n e t r y , and c a l o r l a e t r y . As 
t h e s e h i g h l y p r e c i s e a e t h o d s a r e c o m p l e x , 
t ime coBsaming, aad r e q u i r e h i g h l y s k i l l e d 
a B a l y s t s , a u t o m a t i o n I s needed . L e s s 
r e l i a b l e methods a r e a c c e p t a b l e f o r 
h e t e r o g e n e r o a s s c r a p - t y p e m a t e r i a l s w i t h low 
Pu c o n t e a t s . An a l t e r n a t e t y p e of a s s a y f o r 
s c r a p - t y p e m a t e r i a l s i s b e i n g d e v e l o p e d . 
T h i s a s s a y i n v o l v e s h i g h - t e m p e r a t u r e , h igh 
p r e s s u r e a c i d a t t a c k t o s o l u b l l i z e 90% o r 
more of t h e Pa, a n a l y s i s of t h e low-Pu 
r e s i d u e by a gamma-ray a s s a y , and a a a l y s i s of 
t h e P u - r l c h s o l u b l e f r a c t i o n wi th an 
au tomated s p e c t r o p h o t o m e t e r . The gamma-ray 
a s s a y s y s t e m epiphas izes s i m p l i c i t y of 
o o e r a t i o n and l o w - c o s t a p p a r a t u s w i t h an 
o p e r a t i o n a l g o a l of 10% p r e c i s i o n for t h e 
a n a l y s i s of 10* o r l e s s of t h e t o t a l Pu . The 
au tomated BIOMOS s p . i T8AG0P0G0S s p . ; IICTOCA 
SCASIOIA; THOMOHYS TAIPOIDES; PEFOHY3C0S 
method f o r measur iag 0 . 5 t o 12 ug of Pa l a a 
sas ip le voluBe of 0 .5 ml o r l e s s . The 
r e l a t i v e s t a n d a r d d e v i a t i o a i s 11 or l e s s f o r 
measur ing a o r e than 1 ag of Pu. The 
I n s t r u m e n t t a k e s as t o 2* samples wi th a 
t h r o u g h p u t r a t e of 5 B l a / s a B F l e . For Pu 
i s o t o p i c abandance measa rement , t h e r m a l 
l o a i z a t i o n mass s p e c t r o m e t e r s a r e used a l m o s t 
u n i v e r s a l l y . S a a p l e s a r e s u b j e c t e d t o 
e h e m l c a l s e p a r a t i o n p r o c e d u r e s t o o b t a i n a 
pure Pu f r a c t i o n which t h e n i s p l a c e d In t h e 
mass s p e c t r o m e t e r where t h e r e l a t i v e 
abundances of t h e 2 38 t h r o u g h 292 masses a r e 
measured . The s t a t u s of Pu p h y s i c a l 
s t a n d a r d s i s d i s c u s s e d . (Aath) (BlF) 

<266> 
Kaha, B . , N a t i o n a l S n v l r o n ® e n t a l S e s e a r c h 
C e n t e r , R a d l o c h e m i s t r y and S a c l e a r E a g i a e e r i n g 
Resea rch D i v i s i o n , C i n c i n n a t i , OH. 1973 

D e t e r m i n a t i o n of R a d i o a c t i v e H o c l l d e s l a Wate r . 
P a r t of C i a c c i o , 1 . 1 . ( E d . ) , B a t o r and Water 
P o l l t t t l o n Handbook, Volume *, Chap te r 2 5 . 
Marcel Dekker , l a c . New York, Sew f o r k , ( p . 
1357-1388) 

A n a l y t i c a l methods for t h e d e t e r m i n a t i o n of 
s u b a i c r o g r a a q u a n t i t i e s of b e r y l l i u m l a 
a t m o s p h e r i c s ample s and b i o l o g i c s u b s t a n c e s 
a r e r ev i ewed . A c r i t i c a l e x a a l n a t l o n of t h e 
ash ing p r o c e d u r e s fo r b i o l o g i c m a t e r i a l s , t h e 
fos ioB methods f o r t h e d e c o m p o s l t l o a of 
b e r y l l i u m o r e s aad r e f r a c t o r y forms of 
b e r y l l i u m o x i d e , t h e p h y s i c a l and c h e m i c a l 
s e p a r a t i o n p r o c e d u r e s , and t h e c h e m i c a l , 
f l u o r o m e t r i c , and s p e c t r o g r a p h l c methods fo r 
t h e d e t e r m i n a t i o n of b e r y l l i u m i s p r e s e n t e d . 
The s p e c i a l p r e c a u t i o n s p e c u l i a r t o each 
p r e p a r a t o r y aad d e t e r s i i n a t l v e t y p e of method 
a r e e n p h a s i z e d . A t a b a l a t i o n of t h e c h e m i c a l 
methods a long wi th t h e i r i a d l v i d u a l 
a p p l i c a t i o n s i s p rov ided as a g u i d e t o t h e 
chemis t o r t e c h n i c i a n who aus t u s e t h e s e 
p r o c e d u r e s . Two s p e c t r o g r a p h l c methods , a 
h igh ly s e n s i t i v e and s p e c i f i c f l u o r o H e t r l c 
method fo r a l l t y p e s of s a m p l e s , and a 
s i m p l i f i e d l o r i n s e thod f o r a i r s a m p l e s a r e 
recoamended. I a a d d i t i o n , two r a p i d and 
d i r e c t s p e c t r o g r a p h l c methods f o r t h e 
a n a l y s i s of b e r y l l i a i i i n a i r s a m p l e s a r e 
i n c l u d e d . (ST) 

<268> 
Keouqh, S . F . , and G . J . Power, B a t t e l l e H e a o r i a l 
I n s t i t u t e , P a c i f i c Hor thwest L a b o r a t o r i e s , 
B i c h l a a d , WA. 1970, Harch 

D e t e r a i n a t i o n of P l a t o n i a a i n B i o l o g i c a l 
H a t e r l a l s by E x t r a c t i o n aad l i q u i d S c i n t i l l a t i o n 
C o a n t i a g . A n a l y t i c a l C h e m i s t r y , «2 (3) , * 19-1121 

A method f o r t h e d e t e r a i n a t i o n of p lu ton lum 
i n b i o l o g i c a l m a t e r i a l s i s d e s c r i b e d . The 
method u t i l i z e s t h e d i r e c t e x t r a c t i o n of 
p lu toa lu® from t h e a c i d i c s o l u t i o n of sample 
a sh I n t o a t o l u e n e s o l u t i o n of 
d l ( 2 - e t h y l h e x y l ) p h o s p h o r i c a c i d (D2EHPi) and 
s c i a t l l l a t o r s . E x t r a c t i o n I s c a r r i e d o u t In 
t h e c o u n t i n g v i a l . L i g a i d s c i n t i l l a t i o n 
c o u n t i n g i s done wi th bo th p h a s e s p r e s e n t i a 
t h e v i a l . C o a n t i a g e f f i c i e a c i e s of 1001 were 
o b t a i n e d i n s c i n t i l l a t o r s o l a t l o n s c o n t a i n i n g 
as h igh as 1.7 H D2EHPI. The e f f e c t of 
v a r i o u s I o n s on r e c o v e r v of p l u t o n i u a f roa 
n i t r i c a c i d a r e l i s t e d . D e t e c t i o n l i m i t 
depends OB a a u a b e r of f a c t o r s , bu t one 
d i s i n t e g r a t l o n / a l n - g r a a of wet s a e p l e oaa be 
measured wi th a f i v e mlna t e c o a a t . The 
t e c h n i q u e can be ex tended t o t h e 
d e t e r m i n a t i o n of o t h e r a l p h a and be t a 
e m i t t e r s by t h e p r o p e r s e l e c t i o n of 
e x t r a c t a n t s , s o l v e n t s , and aqueous p h a s e s . 
(ST) 

Th i s c h a p t e r s u a i a r i z e s t h e t e c h a l q a e s of 
a n a l y t i c a l r a d l o c h e m i s t r y w i t h s p e c i a l 
c o n s i d e r a t i o n g iven t o t h e a n a l y s i s of w a t e r 
s a m p l e s . S a d l o n n c l i d e s in w a t e r a r e f i r s t 
d i s c u s s e d l a t e r m s of p e r a l s s i b l e and a c t u a l 
c o B o e n t r a t i o n s . The two c o a p o n e a t s of 
a n a l y t i c a l r a d i o c h e a l s t r y " c h e B i c a l 
s e p a r a t i o n and r a d i a t i o n d e t e c t i o n — a r e t h e n 
d e s c r i b e d , and a t y p i c a l a a a l y s i s i s 
p r e s e n t e d s t e p by s t e p . F i n a l l y , 
i B s t r a a e n t a l c a l i b r a t l o a , some i m p o r t a n t 
v a r i a n t p r o c e d u r e s , aad s p e c i f i c a a a l y t i c a l 
p r o b l e a s a r e c o n s i d e r e d . (ST) 

<267> 
Keenaa, S . G , , O.S. P u b l i c H e a l t h S e r v i c e , 
D i v i s i o a of O c c u p a t i o n a l H e a l t h , P h y s i c a l and 
Chemical A n a l y s i s S e c t i o n , C l n c l a a a t l , OH. 1966 

A n a l y t i c D e t e r m l n a t i a i of B e r y l l i u a . P a r t of 
S t o k l a g e r , H.E. ( E d . ) , B e r y l l i a i s I t s 
I n d u s t r i a l Hygiene A s p e c t s , Chap te r 5 . S c a d e a i c 
P r e s s , lew York, Sew York , (P- 133 -165) , 39* p . 

<269> 
Koide , H . , and E.D. Go ldbe rg , S c r l p p s 
I n s t i t a t i O B of Oceanography , l a J o l l a , CA. 1965 

Oraa iua 23*/0ranium 238 R a t i o s in S e a w a t e r , 
P a r t of P r o g r e s s i n Oceanography, f o l . 3 . 
PergaaoB P r e s s , Oxford , Eag l aad , ( p . 173-177) 

The l a p o r t a a c e of r a d i o a c t i v e d l s e q a l l l b r l u B 
w i t h i n t h e n a t u r a l u r a n l u a 238 s e r i e s i n 
v a r i o u s a a t n r a l s y s t e a s , has s t e a d i l y gaimed 
impor tance e s p e c i a l l y i n g e o e h r o n o l o g l c a l aad 
g e o c h e a i c a l s t u d i e s . R e c e n t l y , Russ i an 
worker s have shown t h a t t h e p a r e n t aember , 0 
238, aad t h e d a u g h t e r , 0 2 3 * , l a g r o u n d w a t e r s 
do n o t e x i s t l a r a d i o a c t i v e e g u l l l b r i u i 
c o n c e n t r a t i o n s . I t has beea p o s t u l a t e d t h a t 
whi le 0 238 e x i s t s In c r y s t a l r o c k s p r i m a r i l y 
l a t h e ** S t a t ® , a s a r e s u l t of t h e 
r a d i o a c t i v e decays p roduc ing th® d a u g h t e r D 
2 3 * , e l e c t r o n s a r e l o s t f roa t h e a u c l e u s such 
t h a t a p a r t of t h e 0 23* ends ap i a t h e •« 
s t a t e . The l a t t e r f o r i I s p r e f e r e n t i a l l y 
b rough t i n t o s o l u t i o n by w e a t h e r i n g w a t e r s 
due t o t h e f o r m a t i o n of t h e s t r o n g complexes 
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<269> COST. 
formed between u r a n y l and c a r b o n a t e i o n s . 
Thus , t h e a c t i v i t y r a t i o A (0 23«) /A(0 238) 
o f t e n e x c e e d s o a e i n s u r f a c e w a t e r s . 
E x p e r i s e n t a l l y a e t e r a l a e d v a l u e s of t h e 
a c t i v i t y r a t i o In s u r f a c e and deep s e a w a t e r s 
from t h e A t l a n t i c and p a c i f i c Oceans and t h e 
H e d l t e r r a s e a n Sea a r e u n l f o r s with a v a l u e of 
1 .1* p l u s o r B i a u s 0 . 0 1 * . The e r r o r a r i s e s 
from t h e c o u n t i n g s t a t i s t i c s i n t h e 
r a d i o a c t i v e a s s a y o f t h e a l p h a p a r t i c l e s 
e m i t t e d by t h e s e two i s o t o p e s of u r an ium. 
Th i s c o n s t a a c y i n th© r a t i o i s c o a s i s t e n t 
w i th t h e l o n g r e s i d e n c e t i a e of u r a n l u a and 
r e l a t i v e l a c k of r e a c t i v i t y I B s e a w a t e r s . 
(Auth) 

<270> 
K r e s s l n , I . K . , W.D. Moss, E . S . Campbel l , aad 
H.F . S e h a l t e , l o s A l a s o s S c i e n t i f i c l a b o r a t o r y . 
Hea l th D i v i s i o n , I n d a s t r l a l Hygiene Gcoap, 
B l o a n a l y t l c a l and c h e m i c a l S e c t i o a , l o s i l a m o s , 
SB. 197*; 1 9 7 5 , J a n u a r y 

P l u t o a l u B 2*2 vs P l u t o n i u m 236 a s aa A n a l y t i c a l 
T r a c e r . lA-OS-^« -180 ; 17 p . ; H e a l t h P h y s i c s , 
2 8 , «1-«7 

P lu ton ium 2*2 was compared t o Pu 236 a s a 
t r a c e r i s o t o p e i a t h e a n a l y s i s of ve ry low 
l e v e l s of Pn 23 8 aBd Pu 239, and i t was found 
t h a t t h e Pu 236 t r a c e r , because of I t s 
d a u g h t e r s , c o n t r i b u t e s t o t h e background 
l e v e l f o r Pu 2 3 8 , T h i s i n c r e a s e d background 
becomes i n t o l e r a b l e a t t h e h i g h e r l e v e l s of 
t h e Pu 236 t r a c e r b e c a u s e of t h e l a r g e 
v a r i a t i o n l a t h e background v a l u e s . I a 
c o n t r a s t , t h e backgronad v a l u e s f o r Pa 238 
and Pa 239 r e a a i n c o n s t a n t whea t h e Pu 2*2 i s 
used a s a t r a c e r I s o t o p e l a t h e a n a l y s i s , 
p l u t o n i u a 2*2 s o l u t i o n s show no i n g r o w t h of 
d a u g h t e r s whereas Pu 236 s o l u t i o n s r e q u i r e 
p e r i o d i c p u r i f i c a t i o a and s t a n d a r d i z a t i o n t o 
remove t h e 0 212 aad Th 228 d a u g h t e r s which 
i n t e r f e r e l a t h a a l p h a s p e c t r o m e t r y . ( l a t h ) 

<271> 
l e v l n e , H . , and A. t a i a n n a , O . S . Depar tment of 
H e a l t h , E d u c a t i o n and W e l f a r e , P u b l i c H e a l t h 
S e r v i c e , D i v i s i o n of R a d i o l o g i c a l H e a l t h , 
R a d i o c h e a i s t r y Suppor t l a b o r a t o r y , i a s h i n g t o a , 
DC. 1965, Harch 

Rad iochemica l D e t e r a i n a t i o n of Oraniun i n 
E a v l r o a m e n t a l i e d i a by E l e c t r o d e p o s i t l o n . 
PHS-999-1H-11; 21 p . 

Draniam i s i s o l a t e d by e i t h e r of two 
t e c h n i q u e s 5 a d s o r b i n g on a s t r o n g l y b a s i c 
i o n - e x c h a n g e r e s i n p r e t r e a t e d with 6S HCl, 
washing w i t h 9S HCl t o r e a o v e i n t e r f e r i a g 
i o a s , aad e l a t i n g w i t h 1B HClj o r s a l t i n g 
with a luBlnuB n i t r a t e , f o l l o w e d by e x t r a c t i n g 
wi th e t h y l a c e t a t e and s t r i p p i n g wi th w a t e r . 
I t i s t h e n e l e c t r o d e p o s l t e d on a 
n i c k e l - p l a t e d c o p p e r d i s c f r s i a d i l a t e 
aamoniUB o x a l a t e s o l u t i o n . E l e c t r o p l a t l a g 
e f f i c i e n c i e s a r e a b o u t 85 t o 95 p e r c e n t . & 
r e g u l a t e d power s o a r e e c s a a e c t e d i a p a r a l l e l 
p e r m i t s s e v e r a l e l e c t r o p l a t i n g o p e r a t i o n s t o 
proceed s l a u l t a a e o a s l y . The p r o c e d a r e h a s 
been a p p l i e d t o a s e r i e s of sp iked s o l a t l o n s 
wi th r e p r o d u c i b l e r e s u l t s . H a x i a a i d e v i a t i o n 
i s l e s s t h a n 5 p e r c e n t f o r any one 
d e t e r a i n a t i o a . B e e r ' s law i s fo l lowed ove r a 
r a a g e o f 10(1-5) t o 5 .0 g . u r a n l a * . T i e 
ae thod i s a p p l i c a b l e t o samples of b i o l o g i c a l 
m a t e r i a l s a s w e l l a s t o e a v i E o a a e n t a l a e d i a . 
l i a t h ) 

<272> 
l i v i n g s t o a . H . D . , D.R. i a a ® , and f . T . Bowen, 

Woods Hole Oceanoqraoh lc l a s t l t u t l o a , Woods 
H c l e , "5S. 1972 

Doable T r a c e r S t a d l e s t o O p t i a i z e C o a d i t i o n s fo r 
t h e Sad iochemioa l S e p a r a t i o n of P l u t o n i u a from 
l a r g e To luae Seawater S a a p l e s . COO-3563-12; 
COMF-7210109| P a r t of P r o c e e d i n g s of a Symposium 
on Hefe reace S e t h o d s f o r S a r i n e R a d i o a c t i v i t y 
s t u d i e s : D e t e r m i a a t i o n of T r a a s o r a n i c E l e m e n t s , 
R a d i o r a t h e a i u B and Othe r R a d i o n a c l i d e s l a Har ine 
E n v i r o n o e n t a l Samples h e l d i n f l e n a a , A u s t r i a , 
October 10 -Soveabs r 3 , 1972, (11 p . ) 

By u s i n g two t r a c e r s of a s i n g l e e l e m e n t a s 
y i e l d - a o a i t o r s , add ing one a t l a t e s t e p s i n a 
s e q u e n t i a l p r o c e d u r e . I t i s p o s s i b l e 
s t r a i g h t f o r w a r d l y t o examine t h a c o n d i t i o n s 
a f f e c t l ag e f f i c i e n c y a t each s t e p . I n t h e 
a n a l y s e s d e s c r i b e d , Pu 2«2 (abou t 2 
d i s i n t e g r a t i o n s p e r a i a u t e ) was added t o 
s e a w a t e r s a a p l e s (50 t o 60 l i t e r s ) , a l o a g 
wi th v a r i o u s c a r r i e r s , and was u sed t o 
d e t e r a i n e t h e o v e r a l l r e c o v e r y of p l a t o n l u a 
s e p a r a t e d f roa t h e s a o p l e . Then r e c o v e r y of 
pu 2*2 a t any chosen p o i n t l a t h e p r o c e d u r e 
was measared by t h e a d d i t i o n of a s i m i l a r 
amount of Pu 236 a t t h a t p o i n t and t h e 
p e r c e n t a g e of Pu 236 f i n a l l y r e c o v e r e d was 
used t o c a l c u l a t e t h e Pu 2*2 r e c o v e r y a t t h e 
t i a e o f Pu 236 a d d i t i o n . The e x p e r i e n c e 
g l e a n e d f r o a t h e s e d o u b l e t r a c e r e x p e r i m e n t s 
h a s p e r m i t t e d i a p r o v e m e a t s i n t h e a b i l i t y t o 
r e c o v e r p lu ton ium f roa 50 l i t e r s e a w a t e r 
s a m p l e s f o r L - s p e e t r o a e t r i c a n a l y s i s o f Pu 
239/280 and , l a soae c a s e s , Pu 238 . 
P la ton ium r e c o v e r i e s i n e x c e s s of 50% have 
been r e c e a t l y r o u t i n e , r a t h e r t h a n e x c e p t i o n s 
a s was t h e e a s e p r i o r t o t h i s s t u d y of t h e 
s o u r c e s of l o s s e s d u r i n g o o n c e n t r a t i o B and 
p u r i f i c a t i o n . (FHH) 

<273> 
Low-Beer, A. deG. , Lawrence l l v e r a o r e 
l a b o r a t o r y , l i v e r o o r e , CA. 1973 

B ioas say of P l u t o n i u m , p a r t of Hodge, H . C . , e t 
a l ( M s . ) , Haadbook of E x p e r i a e a t a l 
P h a r a a c o l o g y , O r a n i u a , P l u t o n i u a , t h e 
T r a a s p l u t o a l c s , C h a p t e r 1 3 . S p r i a g e r - T e r l a g , lew 
f o r k , lew York, (p . 5 9 3 - 6 1 1 ) , 995 p . 

The p r i n c i p l e s on which b i o a s s a y programs a r e 
based were r ev i ewed and r e l a t e d t o 
r e c o B a e a d a t i o n s of t h e I n t e r a a t l o a a l 
C o a a i s s l o B f o r R a d i o l o g i c a l P r o t e c t i o n 
(ICRP). The g e n e r a l c o n s i d e r a t i o a s t h a t 
u n d e r l i e a b i o a s s a y p r o g r a a f o r any of t h e 
t r a a s n r a a l u a e l e m e n t s a r e s e t f o r t h . These 
i n c l u d e p r o t o c o l s f o r r o n t i n e a o n i t o r i n g and 
f o r a c c i d e n t a l e x p o s u r e s , l a t h o d s of 
p r e p a r a t i o n of s a a p l e s fo r r a d i o c h e m i c a l 
a n a l y s i s , aad i n s t r u B e n t a t i o n f o r d e t e c t i o a 
of a l p h a r a d i o a c t i v i t y and low e a e r g y 
p h o t o a s . B a d i o c h e a i c a l p r o c e d u r e s d e s i g n e d t o 
i s o l a t e p l t t ton loB when i t i s t h e o a l y E u c l i d e 
of i n t e r e s t , bu t no t when I t i s one of 
s e v e r a l a c t i a l d e i s o t o p e s i a a s a n p l e , a r e 
i a c l t t ded l a t h i s c h a p t e r . I n t e r p r e t a t i o n of 
b i o a s s a y r e s u l t s i s d l s c a s s a d and e q u a t i o a s 
r e l a t i n g e x c r e t i o n r a t e s t o body burden a r e 
p r e s e n t e d . (ST) 

<27*> 
low-Beer , A. d e G . , l a w r e a c e l i v e r n o r e 
l a b o r a t o r y , l l v e r a o r e , C i . 1973 

B ioassay of T r a a s p l u t o m l a a l l e a e n t s . P a r t of 
Hodge, H . C . , e t a l ( E d s . ) , Handbook of 
E x p e r i a e a t a l P h a r a a c o l o g y , B r a n i s B , P l a t o n i B B , 
t h e T r a n s P l a t o n i c s , C h a p t e r 20 . 
S p r i n g e r - T e r l a g , sew l o r k , lew l o r k , ( p . 
909-928) , 995 p . 
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<27«> COST. 
Th® Chapter Is coaeeraed with radiochealcal 
aad detect ion methods tha t have beea designed 
to take advaatage of the cheaical aad 
physical proper t ies of the t r aasp lu toa lao 
e leaents t ha t d i f fer from those of plutonlum. 
These r e l a t e to the predoainantly t r l v a l e a t 
s t a t e of the transplutoniam elements and t o 
the ealssioB of abundant high energy gatna 
rays by aaay of them. Chemical procedures 
used for the separat ion of t r ansp la ton iaa 
elemeats are reviewed and Bodlfled aethods 
designed to ©vercoae the problems encountered 
In dealing with b io log ica l s a t e r i a l s are 
presented. Charac te r i s t i c alpha energies la 
addition to gamma ea i s s ions of c h a r a c t e r i s t i c 
energy aad low energy photon spectra are used 
for detect ion and Iden t i f i c a t i on of 
individual rad ioauc l ides . Preseat ly the 
in t e rp re t a t ion of bioassay r e s u l t s depends on 
models tha t have been developed to descr ibe 
the metabolic behavior of p lu toa lua . However, 
data froa recent Inves t iga t ions ind ica te tha t 
the traBsplatonium e l e i e a t s may have grea ter 
mobility aad are excreted aore rapidly than 
plutoninm. (ST) 

<275> 
lyon, U.S. (Ed.) , and I . Brogden, Oak aldge 
National l abora tory . Oak Sldge, TH. 197*, 
January 

SadioaBalysis of Saviroamental Mater ia ls . 
OSH1-«930; Part of Analytical Chemistry Division 
Annual Progress Report for Period Ending 
September 30, 1973, (p. 39-«0) , 87 p. 

Analytical and general radiochemical s t ad l e s 
re la ted to programs of the Environmental 
scleaces Division are in progress . An 
inves t iga t ion of sethodology for 
determination of ac t in ldes In environaental 
mater ia ls such as s o i l , water, and b io log ica l 
matter has begun. Plutoniaa Is tha element 
of primary i n t e r e s t a t t h i s time because of 
I t s rad io logica l s igni f icance in the laFBR 
and radioisotope-souree prograns. I t was 
suggested that the National Bureau of 
Standards supply ca l ib ra ted so la t loas of Pu 
236 to be ased for s iaa l taneous evalnat ion of 
recovery and couatiag eff ic iency i a p lu ton iu i 
ana lys i s . However, NBS and the ABC Health 
aad Safety Laboratory (HASL) h=iV3 chosen to 
ase Pu 2*2 for t h i s purpose. S-r.ls aud 
vegetable table matter of knows nlutoalUB 
content are being obtained from the 
iBternat lonal Atomic Energy Agency (IAEA) and 
from C.W. S i l l (AEC, Idaho) , and ASTH D-19 i s 
planning a "round robin" oa platoniaa In 
water. I t was desired t o have a s u b s t l t a t e 
for Plutonium t o permit exploratory work 
outside containaent . A review of the 
radiochemical behavior of s imi lar a l e i en t s 
led to the suggestion tha t thorium would 
probably be best , and Th 23* i s a 
sa t i s fac to ry t r a c e r . Platonlua 237 i s a 
useful i so topic t r ace r aad e a i t s x and gamma 
r ad i a t i ons , thus avoiding eoap lex i t i e s of 
alpha conatlng and permit t ing in s i t u 
neasurements. I t s p roper t ies and methods of 
production have been reviewed in an t i c ipa t i on 
of obtainiag a supply. (FHH) 

<276> 
Sajor, S . J . , R.J. Pe te r s , R.A. Wessnaa, R.D. 
Szldoa, and K. l e e , Trapelo/Hest, Sichaond, CA. 
1968 

Beteralnatlor. of Amerlclum 2*1 ia Orlne by 
curiaia 2«« Tracer. Tm-6011; CCBF-680607; Part 
of Proceedings of the 13th Annual Health Physios 
Society Symposiam held ia Denver, Colorado, Jane 
16-20, 1968, (16 p.) 

A aethod has beea developed for t rac ing km 
2*1 In ur ine samples with Ca 2«*. The 
chemical procedare cons i s t s of: wet ashing 
the sample with fuaiag 1103 and IC10*, ia the 
presence of Cm 24* t r a c e r , ext rac t ion with 
HDEHP, pur i f i ca t ion aad i so la t ion with 
ion-exehang® r e s i a s , aad e lectrodeposi t lon of 
p la t laua . The An 2*1 content i s neasared by 
Isotope d i lu t ion using alpha pulse-height 
ana lys is , l i n i t s of detectioa are 
approximately 0.05 d i s / a l n . for a thoasand 
alnate count. A typ ica l chealoal recovery i s 
65% and couatiag precis loa i s within 3 per 
cent . Experiments to deteraine the 
f e a s i b i l i t y of asing Cm 2«« for t racing Aa 
2*1 in ar ine samples showed s t a t i s t i c a l l y 
iden t i ca l An 2«1-Ci 2** r a t io s for 
e lectrodsposi ted standards and processed 
samples, i a d i c a t i a g f rac t iona t ioa of Ai-Ca 
did not occur. The advantages of the l e th t^ 
ares a high degree of s e n s i t i v i t y ; accuracy 
aad freedom froa other alpha emit ters I s 
obtained; no measurable res idual a c t i v i t y 
from the t r a ce r ever appears In spectra of 
the As 2*1 energy region (as sometimes 
happens when Am 2*3 i s used for t r a c i n g ) ; and 
recoveries are precise and estimated y ie lds 
are avoided. (Auth) 

<277> 
S a r t e l l , C . J . , los Alamos Sc iea t i f io labora tory , 
los Alamos, »H. 197*, February 

The Effect of P a r t i c l e Size on the 
Ca r r i e r -D l s t l l l a t l on Analysis of Plutoniua 
Dioxide. lA-5»5«! 6 p. 

Sample p a r t i c l e s ize Is one of the parameters 
that lu s t be control led to ensure the 
s imi la r i ty of saaples and standards necessary 
for r e l i a b l e speotrochaaical ana lys i s , l a 
spectr<Kheaical c a r r i e r - d i s t i l l a t i o n aaa lys i s 
of Pu02, s i ga i f i c aa t l y greater i n t e n s i t i e s 
are obtained from the Impurity elemeats when 
the p a r t i c l e s ize of the Pu02 i s «5 am or 
l e s s . Large Pu02 p a r t i c l e s , when present , 
reduce the i n t e n s i t i e s of the i a p u r i t i e s and 
of coba l t , the In te rna l standard. Because 
these In tens i ty changes are not the same for 
each e l e sen t , accurate spectrochealcal values 
cannot be obtained whea large Pa02 p a r t i c l e s 
are present . Proper preparation of the Pa02 
can be done eas i ly by mortar grindisg and 
• achanical Blxing. (Auth) 

<278> 
HcDowell, 9.3., D.T. Farrar , and B.R. B i l l ings , 
Cak Sldge Natioaal labora tory . Chemical 
Technology Division, Oak Sldge, TN; Tennessee 
Technological Oaiversi ty, Departmeat of 
Chealstry, Cookevllle, TN. 197* 

PlutoBlum and Uranium Analysis in Environaental 
samples: A Combined Solvent Extract ion- l iquid 
Sc in t i l l a t ioB Hethod, Talaata , 21, 1231-12*5 

i method for the ana ly t i ca l de 
uranium and/or plutoaluB by a 
high-resolut ion l iquid s c l a t i l 
extract ion method Is preseated 
sample count equal to backgrou 
the detect ion H a l t , the lower 
l imi t for these and other alph 
nuclides i s 1.0 dpi with a Pyr 
0.3 dpa with a quartz sample t 
preseat detector shle ldlag or 
palse-shape d iscr iminat ion . A 
efficiency i s 100X. Iden t i f i c 
quaa t l t a t ive deterninat ion of 
alpha emit ter independent of c 
separation are possible in t h l 
separation procedure allows gr 

termination of 
combined 
la t ion—solvent 

Assnoiag a 
nd count t o be 
detection 

a-emitting 
ex sample tube, 
ube using 
0.02 dps with 
Ipha coantiag 
ation and 
a specif ic 
hemleal 
s method. The 
eater than 98% 
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<278> COST. 
recovery of nraniaa and/or p ln ton ia i from 
so la t ioa samples containing large amounts of 
Iron and other In t e r f e r ing sobstaaces . Ia 
most cases a ranin i , even when present In 
10 (Et8) fold mole excess , say be 
qaaa t l t a t ive ly separated froa plutoniua 
without l o s s of the plutoaiuB. Special 
probleas associated with the analys is of 
platoniuB In s o i l and water samples are 
mentioned such as t h e quest ion of whether a 
pa r t i cu la r leaching, d i s so lu t ion or fusion 
procedure places a l l of the P» in a saiiple in 
so la t ioa . The a v a i l a b i l i t y of plutoniaa l a 
the environment to s l i d e r leashing agents 
such as carbonic or ace t i c acids i s a 
per t iaen t question re levant to the hazard 
that environaental plutoalua presents t o man 
and b io ta , and that the techniques preseated 
are eas i ly adapted t o the assay of plntoainm 
(or other alpha emit ters) in such s o l a t l o a s . 
(Auth) (F^H) 

<279> 
SoBura, T.s K. Suaazaki, S. Hotoyama, and S. 
Suzuki, Tokai Works, Power Reactor and Nuclear 
Fuel Development Corporation, Tokai, Iba rak i , 
Japan. 19i3, December 

Rapid Deteraination of P la toa lus in Bioassay 
Saaples. PSCT-e31-73-02; Part of Tokai »orks, 
Seaiaanual Progress Seport, Janoary-June, 1973, 
(5 p . ) , 122 p . 

A new modified procedure i s described for the 
rapid detera inat ion of Pu ia bioassay 
samples. The procedure has two 
c h a r a c t e r i s t i c po in t s : the adoption of 
solvent ex t rac t ion technique using 
t r l -B-oc ty l amine (TOA) as the organic phase, 
and the use of Pu 236 t r a c e r t o cor rec t the 
recovery of plutoalu®. Followlag separa t ion, 
the purif ied Pu i s e lec t rodeposi ted in to 
s t a i n l e s s s t ee l discs aad the Pn I s 
determined by alpha spectrometry. Thirteen 
fecal samples and four ur inary samples were 
tes ted using the procedure mentioned above. 
The average recoveries of platonium were 
82,*^ aad 70.9^ for feces and ur ine , 
respec t ive ly . The recover ies range from 
76.0* t o 90.7% for f eces , from 67.5^ to 7*. l^ 
for ur ine . (FSH) 

<2eo> 
Mot given, Philippine Atoolc Energy Coamlsslon, 
Classlficatloa aad lafornatloa Branch, Herraa, 
Manila, Philippines. 1972, January 

Cobalt 60: A Literature Search. PAEC(A)-727; 
2*1 p. 

This bibliography of 1,*11 entries was 
prepared for scientists and researchers 
interested in the study of Co SO. Entries 
are listed under the following headings: 
chemistry, earth sciences; eagineeriag; 
instruiieatation; life sciences; metals, 
ceramics aad other materials; physics 
(general) | physics (high energy) ; physics 
(nuclear) ; and reactor technology. These 
references appear in Nuclear Sciences 
Abstracts (HSA) covering the period July 1955 
to July 1970. The entries are arraaged 
alphabeticallv by titles under their 
respective sabject headings. Personal author 
and corporate author indexes are provided to 
facilitate prompt retrieval of the oarticalar 
research information. (ST) 

<281> 
Hot given. Oak Sldge National laboratory. Health 
Phvsics Division, Oak Ridge, TS. 1958, January 1 
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Health Physics aad Safety Bioassay Procedores. 
OBHl-CF-68-1-671 m p. 

The aanual contains the analytical methods 
that are currently used in the Health Physics 
Division at OSHl for the aaalysis of urine 
for alpha and beta emitting radloBUclides. 
The gaaaa emitting radioauclides in both 
urine and fecal saaples are deteralaed by 
coantiag the saaple with the ase of a »al(Ih) 
crystal and a gaaaa spectrum analyzer. Only 
procedures for the most hazardous 
radionuclides are included in the report. 
Among these are Pa, 0, Ip, Pu and trans-Pa 
actinldes. Pa 233, Pu 2*1, Po, 
radlostrontiua, Co, tritiaa and ceslui. Sioce 
the rate of excretion of soae of the aore 
hazardous radionuclides is so low, it is 
necessary that a large voluae of nrlne be 
taken so that a reliable radiochealGal 
detetBlaation can be lade. IB practice, the 
analytical procedures are designed for a 
2*-hour urine sample. Some shorter 
radlochemleal procedures are also included 
under "Sapid Analysis for Transuraalua 
Actinldes" aad "Total Bare Earth Beta 
Activity". (FSH) 

<282> 
Peanemaa, R.A., aad T.K. Keenaa, Los Alamos 
Scientific laboratory, Los Alamos, Sfl. 19S0, 
January 

The Radioohemistry of Americiaa and coriua. 
MAS-HS-3006; 62 p. 

The volume deals with the radiocheaistry of 
aBerieiuB and curiam and is one of a series 
of monographs on radiocheaistry of the 
elements. There Is laoluded a review of the 
nuclear and chemical features of particular 
Interest to the radiochemlst, a discussion of 
problems o£ dissolution of a sample and 
couatiag techniques, aad a collectioa of 
radiochealcal procedures for the elements as 
found in the literature. (ST) 

<283> 
Raabe, O.G., G.H. Kanapilly, and H.A. Boyd, 
lovelace Foundation for Redical Education and 
Research, Inhalatioa Toxicology Research 
Institute, Ilbaquerque, NS. 1973, Deceaber 

Studies of the In fitro Solubililty of 
Respirable Particles of Plutonium 238 and 
Plutonium 239 Oxides and an Accidentally 
Released Aerosol Containing Platonlna 239. 
lF-*6; Part of ScClellan, 1.0. and Hupprecht, 
F.C. (Sds.), Inhalatioa Toxicology Research 
Institute Annual Report, 1972-1973, (p. 21-30), 
3*2 p. 

The objectives of this study were to measure 
the in vitro dlssolutioa rates of samples of 
aonodisperse particles of Pu 238 Paa2 and Pu 
239 Pu02 la a chemical slsulant of lung 
fluid at 37 C and to test the usefulness of 
the in vitro dissolution system in predicting 
the ia vivo dlssolutioa of inhaled aerosols 
containing plutonium. In the system a 
continuously flowing stream of a chemical 
siaulant of blood serum passes a sample of 
particles which are sealed betweeB aeabrane 
filters. Dissolved plutoniua is carried off 
In the stream and measured to determine the 
dissolation rate and the rate constant of 
specific solubility. Honodisperse particles 
of both oxides were found to be relatively 
insolable; however Pu 238 Pu02 was observed 
to dissolve about two orders of magnitude 
faster than Pu 239 Pa02. St 37 C the average 
value of the rate constant was K.5 x 10(5-11) 
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<283> COWT. 
a/CB2 day for Pu 23 
g/cn2 day for Pu 2 
the poteatlal asefu 
dissolution studl 
saaple coBtainia0 P 
released at another 
in haman exposures 
dissolution svsten. 
dissolution data in 
burden from urinary 
efficacy of DTPA th 
(Suth) (ST) 

9 Pu02 aad 1.2 x 10(E-8) 
38 Pu02. To deaonstrate 
l a e s s of la v i t r o 

for hazard eva laa t ion , a 
a 239 aerosol acc identa l ly 

laboratory and involved 
was studied using the same 

Applications of la v i t r o 
the evaluation of lung 
excretion data and on the 

erapy are discussed. 

<2B*> 
Si lker , W.P., Bat te l le Heaorial I n s t i t u t e , 
Pacific Northwest l a b o r a t o r i e s , Environaental 
and l i f e Sciences Divis ion, Fcosysteiis 
Department, Pichlaad, WA. 197*, January 

Measurements of Plutonium in Seawater. 
BNWl-1850 (Part 2) ; Part of Yaughan, I . E . , et 
a l . Annual Report for 1973, (p. 11*-115), 200 p . 

Aaalytical e f fo r t s l a the oceanographic 
f i e ld were extended to include measureaents 
of plutoalUB isotopes concentrated by the 
alumiaua oxide and f i l t e r s employed la f ie ld 
sampling. Recovery r a t e s ranged froa 60 t o 
80^. Platonla® ana lys i s of samples previously 
analyzed for other radionucl ides are given l a 
tabular form. Soluble Pa 239 eoncentratioES 
in the Sargasso Sea a t various depths were 
measared aad measuremeats of Pu 23 9 and Pa 
238 In surface water co l l ec ted In the South 
Pacif ic were a lso made. Plutonium 
concentrat ions in the At lant ic Ocean were 
consis tent with those of other i a v e s t i g a t o r s . 
Pa 238/239 r a t i o s a re given for the northern 
and southern healspheres . SBaller r a t i o s a t 
the 75 and 100 a depths In t he northern 
hemispheres suggested tha t the platoniaa was 
Injected o r io r t o the Interhemlspharlc 
t r ans fe r t o the corthera l a t i t u d e s of Pu 238 
froa the f a i l u r e of the SSAP-9A device In 
196*. (ST) 

<285> 
S i l l , C.W., and F.D. HiudBan, O.S. Atomic Energy 
Coamission, Health Services labora tory , Idaho 
F a l l s , ID, 197*, Janaary 

Preparation and Testing of Standard Soi l s 
ContalBlng Known a a a n t i t l e s of Radioauclides. 
Analytical Cheoistry, »6(1) , 113-118 

A general procedure for preparation of 
staBdard s o i l s containing a known quantity of 
any given radloaocl lde I s described. Foar 
separate s tandards have been prepared from 
th ree di f ferent s o i l s using Pa 239 to 
demonstrate the r ep roduc ib i l i t y and 
r e l i a b i l i t y of the procedure. Extensive 
analyses using Pu 236 t r ace r show that the 
staadards contain the exact eoBcentratlon 
calculated t o have been added, t h a t they are 
not de tec tabl f inhoaogeneous on samples as 
small as 1 gram, aad t h a t hooogeasoas 
standards of lower conceatratloBS can be 
prepared exact ly by weight d i lu t i ons with the 
anspiked s o i l s , of a t o t a l of 56 
determinations aade on 1 and 10 g a l lqao t s of 
the four l ad iv idua l ly spiked standards and 
two others lade by d i l a t i o n , only four 
deterBinat ions showed d l s t l a c t signs of 
inhosogeneity with the p a r t i c u l a r aethod of 
preparat ion and sample s ize eaployad. Of the 
remaining 52 l easu reaea t s , a l l agreed with 
the calculated value within three standard 
deviat ions of the de t e ra ina t ion , and *2 were 
within two standard dev ia t ions . The dramatic 
effect of heat treatment on the l eachab l l l t y 
of the plutoniaa i s demonstrated. Also, an 

a l t e rna t ive method for preparation of sol id 
standards for members of the natural uranium 
and thorium se r i e s i s suggested. (iuth) 

<286> 
Si lver , G . l , , Hound laboratory, Hiamlsburg, OH. 
1973, Soveaber 21 

Plutonium in Environmental Haters. MtH-2099; 
Part of Hound Laboratory Isotopic Power Fuels 
Programs, July-September, 1973, (21-23), 40 p. 

A theore t i ca l discussion of how much 
plutonium may dissolve in natural waters and 
in what form i t might be. I s presented. At 
pH 6 the concentration of peatavaleat 
plutoniam in equilibriam with typ ica l hydrous 
plutoniua oxides say have a valae of almost 
10(E-5) H. Factors that say increase or 
decrease t h i s valae in natural waters- - the 
solat ioa po tea t l a l aad complexlng agents—are 
discussed. (ST) 

<237> 
Taylor, D.H., I n s t i t u t e of Cancer Research, 
Royal Cancer Hospital , Sutton, Surrey, Eaglaad. 
1973 

Chemical aad Physical Propert ies of the 
Transplutoniua Elements. Part of Hodge, H . C , 
e t a l (Sds . ) , Handbook of Experimental 
Pharmacology, Oraniam, Plutoniun, the 
Transplntonics, Chapter 17. Spr lngar-fer lag, New 
fork. Hew York, (p. 717-73B), 995 p . 

The cheals t ry of anericiuB, curium, 
berkel iaa , aad ca l i forniua i s reviewed with 
specia l reference to those proper t ies which 
aay be important in deteralnlag t h e i r 
biological behavior. The e leaea ts 
e ias te iniam, fermlua, mendelevlaii, nobeliua, 
and lawrencluB are iBcluded, althoagh l i t t l e 
i s known about t he i r chemistry. Compound and 
complex formation and solution chemistry of 
the transplutoalum elements are discassed la 
soae d e t a i l . Hydrolysis aad complex 
formation play important roles in detefaining 
the Hetabollc behavior of aaer iciua and 
curium, aad may be expected to be s imi la r ly 
i i po r t an t l a re la t ion to the higher 
t raBsplatonic elements. The In t e rac t ions of 
aaericluB and oarloa with plasma pro te ins , 
and binding to f e r r i t i n , bone p ro te ins , and 
other substances Is discussed, (ST) 

<288> 
Taylor, D,N., Institute of Caacer Research, 
Boyal Cancer Hospital, Suttoa, Surrey, Eaglaad. 
1973 

Chemical and Physical Properties of Plutonium. 
Part of Hodge, H.C, et al (Eds.), Handbook of 
Experimental Pharaacology, Oranium, Plutoninm, 
the Transplutoalcs. Chapter 9. Springer-Verlag, 
Sew York, lew fork, (p. 323-3*7), 995 p. 

The chapter reviews those aspects of 
plutoniui chemistry which are germane to an 
understandiag of the biological behavior aad 
toxicity of plutoniaa. Hetallurgioal 
chemistry of plutoniua receives brief 
attention; solution chealstry and complex 
formation are discussed In some detail. The 
plutoniua oomponads discussed are those which 
have Important technological ases either as 
reactor fuels or In the chealcal processing 
of plutoniui. These coBpoands together with 
a few complex compounds discassed represent 
th® range of conpouads which are lost likely 
to be encountered in cases of accidental 
contaaination. The (*«) oxidation state Is 
the Bost laportant iB compmind foraation. 
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<288> COST. 
Fina l ly , the in te rac t ion of Fli toniua with 
prote ins and other substaBces of b io log ica l 
importance i s reviewed. (ST) 

<289> 
Thoffiis, C.W,, Bat te l lo Heiorial I n s t i t u t e , 
Pacif ic Horthwest l a b o r a t o r i e s . Radiological 
Sciences Departmont, Richland, » i ; Ba t t e l l e 
•"emorial I n s t i t u t e , Pacif ic Horthwest 
l a b o r a t o r i e s . Atmospheric Sciences Program, 
Bichland, WA. 1973, April 

Sequential Procedure for seasuriag P la toa lus 
23'^, PlutoniaH 238, Anericiam 2*1, Strontium 90 
and I ron 55 in Air Samples. B!IHl-n51 (Part 1); 
Part of Siaoson, C L . , e t a l . Annual Report for 
1972, (p. 1*3-1««) , 152 p . ; BHWl-1751 (Part 2 ) ; 
Part of Nielsen, J . S . , e t a l , Annaal Report for 
1972, (p. 66-67), 116 D, 

A method was developed for the sequent ia l 
reaoval of Pu 239, Pa 238, » i 2*1, Sr 90 and 
Fe 55 fro>? a large membrane f i l t e r . The 
f i l t e r specisan, a f te r addi t ion of Pu 236, Sr 
85 and Am 2*3 t r a c e r s and a Sr c a r r i e r , was 
evaporated t o dryness with acetone, charred 
and fused at 900"c. The a e l t was dissolved 
ia cone. HWOl; fusing HH03 was used to 
p r e c i p i t a t e Sr as the inso lab le n i t r a t e . The 
f i l t r a t e i s passed through a Dowex 1-X8, CI 
fora that has been equ i l ib ra ted with 7.7 
SHH0 3. The r e su l t i ng e luate contalBS Ai and 
Fe. PlutoElu® i s e la ted from the coluaa with 
6 H HCl containing 0.02*S HI. Hydrochloric 
acid aBd iod ic acid are removed from the 

e laa te contaiaiag Pu by evaporating to near 
dryness with coac. NHS03. The residue I s 
dissolved i a H2S0* and NH*0H i s added to the 
acid end point of thymol blue. Plutoniam Is 
aleotrodeposlted onto s t a in l e s s s t e e l or Pt 
discs froa t h i s solut ion a t 1.1 amps for 2 
hours. The Pa Isotopes are then measured 
using alpha energy ana lys i s . Analytical 
yields for Sr 90, Pu 238-239, Fe 55 and Am 
2*1 measured on 70 samples were 77 plas or 
minus 12%, 73 plus or alaus 11%, 85 plus or 
minus 10%, and 65 plas or minus 20^, 
respect ive ly . (HAP) 

<2oo> 
Thompson, G.H., Savannah a iver P lant , Aiken, SC. 
1972, June 10 

Ion Exchange Separatioa of curium 2*2 froa 
Plutoniua, Amariclaa, aBd Fissloa Products. 
Sadlochealcal Radioanalytlcal l e t t e r s , 10 (*) , 
223-230 

Curium 2*2 was separated from Pa by anion 
exchange and from Am aad f iss ion products by 
oressurized cat ion exchaage in a high flow 
system. I t was deaonstrated tha t excel lent 
anion exchaage separa t ioa of Pu from 1 Ci /a l 
solut ions can be obtained. If r a d l o l y t l c a l l y 
formed N02—is e l lBinated pr ior t o and during 
valence adjastoeat of plutoaium. The Baxlmum 
aaount of Cm 2*2 processed in a s ingle cation 
exchange process run was 0.6 g. (Auth) (RAP) 
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<291> 
B e a t l e y , J . C . , t i n l v e r s i t y o f C a l i f o r o l a , Schoo l 
of H e d l c i n e , L a b o r a t o r y of Huc lea r H e d l c i n e and 
R a d i a t i o n B i o l o g y , D e p a r t i e n t of B i o p h y s i c s and 
Nuc lea r M e d i c i n e , l o s A n g e l e s , CA. 1969 , A p r i l 

Ecology of t h e Nevada T e s t S i t e . 1, Geograph ic 
and E c o l o g i c Dis t r lba«- loBS of t h e T a s c a l a r F l e r a 
(Annota ted c h e c k l i s t ) . O C l i - 1 2 - 5 5 3 ; 69 p . 

The l i s t i s a r e v i s i o n of t h e f i r s t on 
v a s c u l a r p l a n t s of t h e Sevada T e s t S i t e aad 
aa expanded e f f o r t t o b r i n g t o g e t h e r what I s 
kBowii t o d a t e , from f i e l d and h e r b a r i a m 
r e c o r d s , o f t h e o c c u r r e n c e and d i s t r i b u t i o n s 
of t h e v a s c a l a r s p e c i e s of t h e l a r g e 
r p s e r v a t i o a . Tnclnded i n t h e l i s t a r e 526 
t a x a (of s a b - g e n e r l c rank) , b e l o n g i n g t o 67 
f a m i l i e s , 239 g e a e r a , aad *88 s p e c i e s . 
R e l a t i v e abundance , v e g e t a t i o n t y p e s w i t h 
which t h e t a x a a r e a s s o c i a t e d , g e o g r a p h i c 
a i s t r l b u t i o a s , and f l o w e r i n g t i m e s a r e g i v e s . 
The major a r e a s l a which t h e v e g e t a t i v e 
t y o e s a r e r e p r e s e n t e d a r e i n d i c a t e d on a map. 
(FHH) 

<292> 
B e a t l e v , J . C . , O E i v e r s i t y o f C a l i f o r n i a , 
l a b o r a t o r y of N a c l e a r H e d l c i a e and R a d i a t i o n 
B i o l o g y , l o s A n g e l e s , CA. 197* , E a r l y S o r i n g 

E f f e c t s of R a i n f a l l and Tempera tu re on t h e 
D i s t r i b a t i o n and Behav io r o f lAllEA TSIDENTATA 
( C r e o s o t e Bush) l a t h e l o j a v e D e s e r t of Nevada, 
E c o l o g y , 5 5 ( 2 ) , 2S5-2«1 

The e f f e c t s of r a i n f a l l and t e a p e r a t u r a on 
t h e d i s t r i b u t i o n and c e r t a i n b e h a v i o r a l 
c h a r a c t e r i s t i c s of LARREA TBTDIHTITI 
( C r e o s o t e - b a s h ) a t aad n e a r i t s n o r t h e r n 
l i m i t s in t h e n o r t h e r n Hojave d e s e r t of 
s o u t h e r n Nevada, were i a v e s t i g a t e d a t 30 
s i t e s wi th lASPEA and 20 s i t e s w i t h o u t lASBlA 
i a e i g h t d r a i n a g e b a s i n s a t e l e v a t i o n s of 
9 1 5 - 1 , 7 7 0 B ovf r a 2 , 6 0 0 - k a 3 a r e a of t h e 
Nevada T e s t S i t e . Data used were (1) 
r a i n f a l l r e c o r d s fo r 9 y r (1963-71) f o r each 
s i t e ; (2) maxinui and a i n i a a i i a i r t e m p e r a t u r e 
r e c o r d s f o r each s i t e , Soveaber 19 6 2 - F e b r u a r y 
1972; (3) p e r c e n t a g e cove r by a l l sh rub 
s p e c i e s and by lARSfSA; («) h e i g h t a n ! d e n s i t y 
d a t a fo r lASPSA; aad (5) p e r c e n t a g e of 
g e r a l n a b l e s e e d s from 29 of t h e lABREA 
p o p u l a t i o n s fo r t h r e e s e a s o n s (1963-65) i n 
r e l a t i o n t o t h e ses isonal r a i n f a l l fo r each 
s i t e . T o t a l p e r c e n t a g e c o v e r by a l l s h r u b 
s p e c i e s i s h i g h l y c o r r e l a t e d w i th aean a n a u a l 
r a i n f a l l , l e s s wel l c o r r e l a t e d w i t h 
e l e v a t i o n . Xn g e n e r a l , in u n d i s t u r b e d 
c o B a a n i t i e s , t h e t e l l e r t h e lARRBl p l a n t s t h e 
fewer +h«>re a r c of the®, b a t t h e r e i a t i o a s h l p 
i s a o t s t r i c t l y l i n e a r . Oslcq h e i g h t a s an 
i n d e x t o p l a n t volume, numbers of lAPRSA 
o l a n t s a r e h i g h l y c o r r e l a t e d wi th t o t a l p l a n t 
volmae. Mean h e i g h t i s a o t s t r o n g l y 
ooTrel»*<»a wi th Rean a a n u a l r a i n f a l l o r 
t e m p e r a t u r e p s r a o e t e r s , bu t i s w e l l 
c o r r e l a t e s ^ wi th tlif̂  r a t i o of mean 
P t e c i p i t a t l o a -sean - ^ e s o e r a t a r e . Th® 
o r e v a i l i E g low minlaaii a i r t e a p e r a t a r e s aad 
th«"lr e x t r e n e s i n t h e l o w l a n d s of e n c l o s e d 
d r a i n a g e b a s i a s a r e i n f e r r e d t o be t h e 
p r i f i a ry c a u s e of t h e absence of LASBEi i n 
t h r e e d i s c r e t e v e g e t a t i o n z o n e s . Average 
ex t reme n i n i a n a a i t t e m p e r a t u r e s oa a l l 
LSPFEA s i t e s were above 1 d e g r e e ? ; t h e 
a b s o l u t e ©ialmam was -B d e g r e e F . Opper 
a l t i t a d l n a l l i m i t s of lAFREA a p p a r e n t l y a r e 
a o t de t e rmined by s i n i a a n t e i p e r a t u r e s . 
The re i s no p a t t e r n of r e i a t i o a s h l p be tween 
maximun t e m p e r a t u r e s and t h e d i s t r i b a t i o n of 
lAPREA a l t h o u g h t h e h i g h e s t ex t reme i i ax iaa 
u s u a l l y o c c u r oa noB-lAi?lEA s i t e s in t h e 
l o w l a n d s of Freachiiian F l a t , Sean annua l 

<291> 

rainfall on the lAlSBA sites ranged from 118 
to 133 aa. Altltnainal and latltodlnal 
Halts of lISlEi coiBCide with a aaxiaua aeaa 
rainfall of 183 ma. Bean annaal rainfall of 
160-183 as appears to be critical to the 
behavior of lABRSA. Seraination trials 
support the laference of a deleterious effect 
of high rainfall oa llSREi populations 
through time; there were high correlation 
coefficients (negative or positive, depending 
oa the year) between the rainfall of the 
effective rainfall season aad the percentage 
of germinable seeds; highest mean geralnatioa 
petceatages (20%-60%) occurred with 80-150 aa 
of seasonal rain, aad either lower or higher 
seasoaal rainfall resulted in lower 
percentages of germinable seeds (0V20t) . 
(Aath) 

<293> 
Davy, D.R., Australian Atoalc Energy Coamission, 
Research Establishment, Health Physics Research 
Section, lacas Heights, Anstralia. 1973, April 

Eavlroamental Stadles for Oranlam Provinces, 
Alls aad Hethods. AaEC/E-272; COHP-711227; Part 
of Proceedings of the AAEC Syaposlua oa 
SBvlronaental aad Sadiologioal Safety Aspects of 
the Hiniag aad processing of Oranlui held in 
lucas Heights, Deceaber 9-10, 1971, (23 p.) 

The general approach to the envlroaaental 
studies for the Northers Territory uranlua 
province is given. The environaental 
charaoteristlcs are described such as the 
black soil plains, sedge meadows, freshwater 
systems, grass growth In the wet season. The 
range of habitats likely to be influenced by 
aining operations and their relative 
seBsitivities to the range of potential 
pollutaEts are Investigated. The tolerance of 
significant habitats to heavy metal, chemical 
or radiological pollution Is seasared and an 
iavestigatioB Is aade on the slgnlficaace of 
potential radioactive or chealoal pollutants 
with emphasis on items of food or food 
processing aad possible exposure routes to 
man, both in relation to food collection by 
aborigiaes aad present water usage aad ia 
relation to the develooaent of Bining towns. 
(FMH) 

Table B gives the content of 0, Cu, Pb and Co in 
biological saaples. Table 6 gives apparent 
concentration factors for 0, 8a, Pb and Cu in 
grazing aaimals. Other tables give elements 
found for soil aad water analyses. 

<29«> 
Federov, E.*., B.S. Prister, G.N. Romanov, and 
N.I. Barov, et al. State Atomic Energy 
Ccumittee, 0S3R. 1972 

The Biological Effect and Behavior of 
Radioactive Fission Products in Agricultural 
Chains. CONF-710901: STI/POB/300; 
A/C08F-S9/P-636; Part of Proceedings of the *th 
International Symposiua on the Peaceful Oses of 
Atomic Energy held la Geneva, Switzerland, 
September 6-16, 1971, Vol. 11, (p. 663-67*) 
(Russian, English Abstract) 

A discassioB is presented of the 
agricultural aspects of the radiation 
situation that can arise through 
coEtamination of the eaviroaaent by a Blxtute 
of naclear fission products of different ages 
aad products resulting froa neutron 
activation of the soil. Ixperiaental data 
obtained in work carried out under natural 
eonditioas oa experimental plots are quoted, 
HelatioBShips are established between the 
density of the radioactive ooBtamlaation 



<29«> 
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<29(»> COHT. 
profincea on a g r i c n l t n r a l l a n d by a f r e s h 
i l x t n r e of f i s s i o n p r o d u c t s , t h e a a c u a a l a t i o n 
of r a a i o n a c l i d e s i a a g r i c u l t u r a l c r o p s 
c o n t a a i n a t e a a t d i f f e r e n t s t a g e s of t h e i r 
g rowth , t h e gaama d o s e s and c o n t a c t b e t a 
d o s e s t o plantfe and t h e r e s u l t i n g r a d i a t i o n 
i n i < i r i t o t h e l a t t e r . C o e f f i c i e n t s of 
p r o p o r t i o n a l i t y a r e e s t a b l i s h e d between t h e 
i n t e n s i t y of p r e c i p i t a t i o n ( s i n g l e e ^ e n t o r 
c o n t i n a o a s ) of r a d i o a e t i ^ e f i s s i o n p t o a « c t s 
and t h e i r c o n c e n t r a t i o n i n c r o p s , a s a 
f s n c t i o n of t h e c o a p o s i t l o n of t h a 
r a d i o n u c l i S e a i x t n r e , t h e s t a g e of growth a t 
t h e t i a e of p r e c i p i t a t i o n , and t h e p e r i o d 
e l a p s i n g a f t e r t h e p l a n t s a r e c o n t a a i n a t e d . 
F i e l d e x p e r i n e n t s were c a r r i e d o a t w i t h a 
• iew t o d e r i v i n g c o e f f i c i e n t s of 
p r o p o r t i o n a l i t y r e l a t i n g t h e d e n s l t f of s o i l 
c o n t a a i n a t l o n b i r a d i o a c t i v e f i s s i o n 
p r o d u c t s , nen t ro r . a c t i T a t i o n p r o d u c t s and 
f i s s i l e m a t e r i a l s t o t h e i r d e g r e e of 
a c c u B u l a t l o n , a s a f u n c t i o n of t h e s o i l 
p r o p e r t i e s and t h e b i o l o g i c a l na t i i r e of t h e 
p l a n t s . The p a r t p l a y e d by s o i l and f o l i a r 
u p t a k e of r a d i o n u c l i d e s in t h e c o n t a i i n a t i o o 
of c r o p s by r a d i o a c t i v e f i s s i o n p r o d u c t s and 
n e a t r o n a c t i v a t i o n p r o d u c t s i s d i s a n s s e d . I n 
o t h e r e x p e r i a e n t s , i n which a f r e s h a i x t u r e 
of urani i iB 235 f i s s i o n p r o d s c t s was 
i n t r o d u c e d i n t o milch c o ^ s , a s t u d y was made 
of t h e a o c a a u l a t i o n and e l i a i n a t i o n of 
r a d i o n u c l i d e s of I o d i n e , t e l l u r i a a , 
aolybdennm, bar ium, e t c . , and c o e f f i c i e n t s 
were o b t a i n e d f o r t h e p r o p o r t i o n a l i t y between 
t h e u p t a k e of t h e r.lxzvre by t h e a n i n a l and 
t h e r a J i o n u c l i d e c o n t e n t of t h e a n l n a l 
p r o d u c t s . A r e l a t i o n s h i p n a s e s t a b l i s h e d 
between t h e u p t a k e of a l i x t u r e of f i s s i o n 
p r o d u c t s by c o s s v i a t h e f e e d , t h e dose 
b u r d e n s t o t h e c r i t i c a l o r g a n s and t h e d e g r e e 
of r a d i a t i o n I n j u r y . The r e s u l t s o b t a i n e d 
a r e used t o c a l c u l a t e t h e l o w e s t d e n s i t y of 
r a d i o a c t i v e c o n t a a i n a t l o n of a g r i c u l t u r a l 
c r o p s , Bsadows and p a s t u r e s by r a d i o a c t i v e 
f i s s i o n p r o d u c t s of d i f f e r e n t ages t h a t w i l l 
c a u s e r a d i a t i o n I n j u r y t o p a s t u r e a n l a a l s 
and p l a n t s . (&uth) 

<295> 
K o i r a l ' s k i y , V.V., and l . T e . V o r o t n i t s k a y a , f . I . 
y e r n a d s k l y I n s t i t u t e of Geochemis t ry and 
i n a l y t i c a i C h e a l s t r y , Moscow, USSR. 1956 

S e g u l a r l t l e s in t h e B i o g e n i c M i g r a t i o n of 
O r a n l n a . P F P - T r a n s - l i t l ; 7 p . j o k r a l n s k i i 
B l o k h l B i c h n l i Zh i i -na l , » , »19-«2« 

B i o g e n i c n i g r a t i o n of c h e m i c a l e l e 
t h e b i o s p h e r e depends n o t o n l y on 
c o n c e n t r a t i o n i n t h e e n v i r o n m e n t , 
t h e deaand f o r them, and on t h e na 
o r g a n i s m s , i . e . . I t i s d e t e r m i n e d 
c h a r a c t e r of t h e b i o g e o c h e n i o a l fo 
The a r t i c l e d e a l s w i t h a s t u d y of 
b i o q e o e h e m l c a l p r o v i n c e s of K i rg lz 
p a r t i a l c o n p a r i s o n of t h e a » i t h r e 
normal 0 c o n t e n t . The b i o g e n i c a i 
0 u n d e r d r y - l a n d c o n d i t i o n s was s t 
s o i l - p l a n t - a n i n a l s y s t e m . The ace 
of t! by p l a n t s g r o » l n g on s o i l s wi 
0 c o n t e n t was on t h e a v e r a g e of 5-
q r e a t e r ( f r o a 5 . 3 x 1 0 ( 1 - 6 ) * t o 1. 
10{E-a)^ 0 dry we igh t ) t h a n i n p la 
u s e n r i c h e d r e g i o n s . P l a n t s f roa t 
chernozem r e s e r v a t i o n c o n t a i n from 
lOCE-e)!? t o «.0 X 1 0 C S - 6 ) ' U dry w 
I s shown t h a t a noB-ani form aaoan t 
e n t e r s s h e e p ( t h r o u g h t h e food cha 
t h e d i f f e r e n t zones s t u d i e d . The 
r a t i o n of sheep r a i s e d In t h e B pr 
t h e Tssyk-Kul b a s i n c o n t a i n s on t h 
op t o 1300 ag of U a h i l e t h e d a l l y 
sheep froB t h e Tula O b l a s t c o n t a i n 

s e a t s i n 
t h e i r 
but a l s o on 
t u r e of t h e 
by t h e 
od c h a i n s . 
the 0 

SSS, and a 
g i o n s wi th 
g r a t i on of 
ud ied In a 
u a u l a t i o n 
t h e l e v a t e d 
85 t i m e s 
5 X 
n t s from 
he Kursk iy 

1.0 X 
e i g h t . I t 

of 0 
in) f r o i 
d a i l y 
o v i n c e s of 
@ a v e r a g e 

r a t i o n of 
s f r o a 

50-100 ag of 0 . The 0 e n t e r i n g s h e e p i s 
d e p o s i t e d p r i a a r i l y In b o n e s , woo l , hooves 
and h o r n . The b i o g e n i c a i g r a t l o ® of 0 under 
a q u a t i c c o n d i t i o n s was s t a d i a d i n w a t e r and 
au4 s y s t e a s , w i t h a l g a e , w i th b e n t h o s and 
p l a n k t o n , and wi th f i s h . Of t h e a a r i n e 
v e g e t a t i o n , c h a t o p h y t e a l g a e {Charophyta} 
a c c u s u l a t a t h e a o s t 0 , i n t e r a s o f d r y 
w e i g h t . The a l g a e c o n t a i n 700-1000 t i s e s 
Bore 0 t h a n does l a k e w a t e r and 1.5 t i m e s 
• o r e t h a n i s I n t h e u n d e r l y l B g Mads. B e n t h l c 
o r g a n i s m s a c e u a u l a t e 0 on t h e a v e r a g e a t a 
r a t e l e s s t h a n a l g a e by a f a c t o r of s i i and 
f i s h a c c u B u l a t e i t t o an even l e s s e r d e g r e e 
t h a n b e n t h l c o r g a n i s m s . Thus 0 c o n t e n t and 
i t s a c c u i u l a t i o n g r a d i e n t with r e s p e c t t o 
wa te r a r e cednced a s 0 p a s s e s t h r o u g h t h e 
food c h a i n . I t i s t h o u g h t t h a t t h e b i o g e n i c 
a i g r a t i o n of 0 i n l a k e I s s y k - K u l o c c u r s 
a a i a l y In t h e form of u r a n y l c a r b o n a t e 
coapounds . (FB8) 

<296> 
l e a v i t t , f . D . , l a t i o n a l E n v i r o o a e n t a l l e s e a r c h 
C e n t e r , M o n i t o r i n g S y s t e a s Research and 
Developaent L a b o r a t o r y , l a s ? s g a s , f ? . 197« , 
March 

S o l i Surveys of F ive p l a t o n i a i C s n t a a i n a t e d 
i r e a s on t h e T e s t aange Coaplex i n Sevada . 
HI8C»iy-539-28i 77 p . 

S o i l s in f i v e a r e a s l o c a t e d on t h e T e s t Range 
CCBplex, ly® County , Nevada, a r e d i s c u s s e d . 
I l l of t h e a r e a s have a t one t i a e been s i t e s 
of above -g round n u c l e a r s a f e t y t e s t s . The 
a r e a s a r e c o n t a n i n a t e d » i t h Pa and a r e , 
t h e r e f o r e , t h e o b j e c t of i n v e s t i g a t i o n s 
r e g a r d i n g t h e a o v e s e n t of Pu i n t h e 
e n v i r o n a e n t . l o s t of t h e s u r f a c e s o i l s i n 
t h e f i v e a r e a s have a g r a v e l l y t e x t u r e and 
a r e t y p i c a l l y c l a s s i f i e d a s g r a v e l l y sandy 
loam. The m a j o r i t y of t h e su rveyed l a n d I s 
e i t h e r f l o o d - p l a i n o r a l l u v i a l f a n w i t h deep 
s o i l s hav ing s e l l - d e v e l o p e d p r o f i l e s and 
p l a t y s t r u c t u r e . S l l of t h e s o i l s a r e 
a l k a l i n e r a n g i n g i n pH f r o a 7 . 0 t o 9 . 0 , The 
v e g e t a t i o n i s c l a s l f i e d i n two g e n e r a l 
c a t e g o r i e s , lo¥ and h igh d e s e r t s h r u b . The 
l c ¥ d e s e r t s h r u b s a r e p r e d o m i n a n t l y 
c r e o s o t e - b a s h (IMEES DIfJRICATi) , and i i h i t e 
b n r s a g e (FH&NSEBII DOBOSi). The h igh d e s e r t 
sh rubs a r e mos t ly fourwlng s a l t b u s h (ATBIPIEX 
CHSSCESS) , ( f i n t e r f a t (SOSOTIi iSNiTi ) , and 
bud s a g e b r u s h (ISTEHISIA SPIMESCBHS). (Huth) 

<297> 
Barshall, J.S., D.B. Edgington, S,&. Spigarelli, 
and H.l. Mahlgren, Argonne National laboratory, 
Irgonne, IL. 1972 

Great Lakes Radioecology: Introduction and 
Description of the Present progran. AM.-7960 
(Part 3)J Part of Radiological and Environmental 
Research Division Annual Report, (p. 1-6), 163 p 

The ultiaate objective of the great lakes 
Sadloecology Prograa Is an understanding of 
the biogeocheiical behavior and pathways to 
nan of radionuclides and toxic trace elenents 
in the Great Lakes, and the capability of 
predicting the transport and fat® of 
artificial radionuclides introduced into the 
ireat Lakes from any source. Cycling of the 
radionuclides Fu 239, Cs 137, and Sr 90 
within the Lake Michigan ecosysten is being 
studied through representative sampling of 
trophic systea organisBs, sedlnent, and water 
from various locations, including existing 
and known future nuclear sites. Bater, 
sediment, and plankton samples for 
radionuclide analysis were taken at 25 
stations throughout Lake Michigan during the 
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<297> 

<297> COST. 
June 1972 c r u i s e of t h e O n l v e r s i t y of 
H i c h i q a n ' s B/y I n l a n d S e a s . B i o l o g i c a l 
s a n p l e s c o n s i s t e d of r e p r e s e n t a t i v e f i s h 
s p e c i e s ( a p p r o p r i a t e s i z e r a n g e s ) , HYSIS 
BELlCTi, POHTOPORSIA i F F I S I S , and p l a n k t o n . 
Three hundred and e i g h t y f i s h samples 
( a l e s r i f e , s s e l t , s c u l p l n , w h i t e f l s h , coho 
s a l a o n , ch inook sa lmon , ra inbow t r o u t , l a k e 
t r o u t , p e r c h , and o t h e r s p e c i e s ) have been 
o b t a i n e d f r o o s a m p l i n g s t a t i o n s . By 
measur ing t h e v e r t i c a l d i s t r i b u t i o n s of Pa 
239, Cs 137 , and Sr 90 i n s e l e c t e d a r e a s of 
Lake H i c h i q a a , i t i s p o s s i b l e t o improve 
e s t i m a t e s of t h e I n v e n t o r y of t h e s e 
l o n g - l i v e d r a d i o n u c l i d e s i n t h e l a k e . 
C o s p a t i s o n s of I n s h o r e and o f f s h o r e 
c o n c e n t r a t i o n s , and t h o s e o f t h e s o u t h e r n and 
n o r t h e r n r e g i o n s of Lake Michigan, can y i e l d 
u s e f u l i n f o r i a a t i o n on v e r t i c a l B i x i n g , wa t e r 
Bass r e s i d e n c e t i m e s , and s e d i m e n t a t i o n 
c h a r a c t e r i s t i c s of v a r i o u s l a k e r e g i o n s . (FSH) 

<298> 
S e d l c a , P . A . , F .B. T u r n e r , and D.D. Smi th , 
O n l v e r s i t y of C a l i f o r n i a , l a b o r a t o r y of S u c l e a r 
Medicine and R a d i a t i o n B i o l o g y , Los A n g e l e s , C i . 
1972 | 1973 

E f f e c t s of S a d i a t i o n on a Fenced P o p u l a t i o n of 
Horned L i z a r d s (PHRTlWSOHi PLSTfBHlSOS) i n 
Sou thern Nevada. t IClS-12-886j 21 p .} J o u r n a l of 
H e r p e t o l o g y , 7 ( 2 ) , 79-85 

Between 196« and 1966 B i n l a u n s p r i n g 
d e n s i t i e s of horned l i z a r d s ranged from 
1 . 0 - 2 . 5 A e c t a r e (ha) in 3 8ha e n c l o s u r e s i n 
Rock V a l l e y , Nevada. M i n l a a l s u r v i v a l of 
h a t c h l l n g ho rned l i z a r d s t o t h e a g e of 8 
months was about 26-38 p e r c e n t . i n n u a l 
minlBal s u r v i v a l of o l d e r l i s a r d s was 50-60 
per c e n t . Female horned l i z a r d s u s u a l l y l a i d 
one c l u t c h of eggs p e r y e a r , b u t m u l t i p l e 
c l u t c h e s were o b s e r v e d I n 1969 . C o n v e r s e l y , 
no r e p r o d u c t i o n was o b s e r v e d In 1970. The 
laxlBOB l i f e s p a s of horned l i z a r d s i s a t 
l e a s t 9« B o n t h s . One of t h e e n c l o s u r e s was 
s u b j e c t e d t o c o n t i n u o u s gaaaa i r r a d i a t i o n 
f roa a c e n t r a l l y l o c a t e d s o u r c e of Cs 137. 
Between WSU and 1966 n u a b e r s cf horned 
l i z a r d s d e c l i n e d In a l l 3 p l o t s . Between 
1967 and 1970 numbers of h o r n e d l i z a r d s 
I n c r e a s e d i n t h e two c o n t r o l a r e a s , b u t 
c o n t i n u e d t o d e c l i n e In t h e i r r a d i a t e d p l o t . 
Female s t e r i l i t y owing t o r e g r e s s i o n of 
o v a r i e s I s judged t o be t h e cause of t h e 
p o p u l a t i o n d e c l i n e , s i m i l a r r a d i a t i o n 
e f f e c t s have p r e v i o u s l y been obse rved among 
l e o p a r d l i z a r d s (CROTiPHtTDS BISLIZEHII) , 
w h l p t a l l l i z a r d s (CBIBIDOPHOBOS TIGBIS) , and 
s i d e - b l o t c h e d l i z a r d s (OTA STAHSBBlIASi). 
(Auth) 

<299> 
Sot g i v e n . I n t e r n a t i o n a l A t o a l c Energy Agency, 
Vienna , A u s t r i a . 1973 

R a d i o a c t i v e C o n t a m i n a t i o n o f t h e Harla® 
E n v i r o n a e n t . CONF-720708s P r o c e e d i n g s of a 
SyaposiUB on t h e I n t e r a c t i o n of R a d i o a c t i v e 
c o n t a m i n a n t s wi th t h e C o n s i t u t e n t s of t h e Marine 
E n v i r o n a e n t h e l d i n S e a t t l e , Washington , J u l y 
10-1« , 1972, 786 p . 

i t t h e s y B p o s l o i f o r t y - e i g h t p a p e r s were 
p r e s e n t e d , f i v e o f which have been a b s t r a c t e d 
s e p a r a t e l y f o r t h e d a t a b a s e . The a e e t i n g 
covered f o u r »aii> t o p l e s s p h y s i c a l and 
c h e m i c a l f o r a s of r a d i o a c t i v e c o n t a a l n a n t s i n 
th® n a r i n e e n v i r o n a e n t ! i n t e r a c t i o n of 
r a d i o n a c l l d s s w i t h a a r l n e b i o t a ; e v a l u a t i o n 
of h a z a r d s t o t h e h e a l t h and s a f e t y of sans 
and s tudy of r a d l o l o g i c a l l y l a b e l e d 

e n v i r o n m e n t s . The p a p e r s g ive r e s u l t s of 
r e c e n t r e s e a r c h on many a s p e c t s of t h e t o p i c s 
mentioned and shou ld s e r v e as a gu ide not 
only f o r t h o s e i n t e r e s t e d In mar ine 
r a d i o a c t i v i t y s t u d i e s b u t a l s o i n t h e whole 
s u b j e c t of oceanography . (FliH) 

<300> 
Set g i v e n , O n l v e r s i t y of C a l i f o r n i a , L a b o r a t o r y 
of S u c l e a r Medicine and R a d i a t i o n B i o l o g y , Los 
Ange les , C i . 1973 

Annual P r o g r e s s R e p o r t f o r t h e p e r i o d Ending 
June 30, 1973. 0CLA-12-919i M2 p . 

Research a c t i v i t i e s of t h e a lx d i v i s i o n s of 
t h e l a b o r a t o r y f o r t h e y e a r June 1972-Jun6 
1973 a r e r e p o r t e d . A c t i v i t i e s encompass t h e 
d i s c i p l i n e a r e a s of h e a l t h , e n v i r o n m e n t a l , 
b i o l o g i c a l , and p h y s i c a l and a n a l y t i c a l 
s t u d i e s ; bu t a r e focused p r i m a r i l y on med ica l 
and e n v i r o n m e n t a l p rob lems . Resea rch i n 
b i o l o g i c a l s y s t e a s s l l l c o n t r i b u t e t o an 
u n d e r s t a n d i n g of r a d i a t i o n e f f e c t s on 
b i o l o g i c a l sys tems or t o fundamenta l 
b i o l o g i c a l p r o c e s s e s . E n v l t o n a e n t a l s t u d i e s 
a t t h e Nevada T e s t S i t e a r e c h a r a c t e r i z e d by 
r e s e a r c h i n p h y s i o l o g i c a l eco logy and s t u d i e s 
on t h s u p t a k a and t r a n s p o r t of r a d i o n c a l i d e s . 
Some of t h e i n d i v i d u a l s t u d i e s a r e s 
a n a l y s i s and modeling of a d e s e r t ecosys tems 
b e h a v i o r , d i e t and r e p r o d u c t i o n i n a d e s e r t 
l i z a r d I p a r t i t i o n i n g of p h o t o s y n t h e t i c a l l y 
f i x e d c 1* i n p e r e n n i a l p l a n t s of t h e 
n o r t h e r n So jave B e s e r t i p l a n t r o o t and s tem 
r e l a t l o E s h l p s j v e r t i c a l r o o t p r o f i l e s of 
p e r e n n i a l p l a n t s i c o a p a r a t l v e p h o t o s y n t h e t i c 
p r o d u c t i o n In s h r u b s i c o n t r i b u t i o n of s a l t s 
t o t h e w a t e r p o t e n t i a l o f woody s h o o t s i 
r e v e g e t a t l o n i n a r e a s daaaged by c l o s e - i n 
f a l l o u t f r o a n u c l e a r d e t o n a t i o n s ! some 
c h a r a c t e r i s t i c s of s o i l and p e r e n n i a l 
v e g e t a t i o n ; some c o r r e l a t i o n s between s o i l 
c h a r a c t e r i s t i c s and p l a n t e c o l o g y ; e f f e c t of 
sh rubs on n a t i v e f e r t i l i t y } and sod i aa 
r e l a t i o n s l a d e s e r t p l a n t s . The p r o g r a a In 
r a d i a t i o n B e a s u r e s s n t a t t a c k s t h e p rob lems of 
d e t e c t i o n and a a a s u r e o e n t and a p p l i e s s y s t e m s 
t o t h e s o l u t i o n of e n v i r o n m e n t a l , m e d i c a l , 
and b i o l o g i c a l p rob l ems . P r o g r e s s i s 
r e p o r t e d on f a b r i c a t i o n and use of ao 
e s o p h a g e a l p robe t o measure ( i n v ivo) 
d e p o s i t s of Ptt t r a n s l o c a t e d t o lymph n o d e s . 
T e s t s with a Sal (Tl) c r y s t a l coup led t o a low 
n o i s e p h o t o a a l t i p l l e r in a human t h o r a x 
phantom i n d i c a t e a d e t e c t i o n l l a i t of abou t 1 
n C i . (ST) 

<301> 
Sot g i v e n , U n i v e r s i t y of C a l i f o r n i a , L a b o r a t o r y 
of S u c l e a r Hed ie lne and R a d i a t i o n S c o l o g y , Los 
Ange l e s , C i . 1972 

Annual P r o g r e s s R e p o r t f o r t h e P e r i o d Ending 
June 30, 1972. IICL&-12-858S 103 p . 

P r o g r e s s i s r e p o r t e d on t h e l a j o r p r o j e c t s of 
t h e s e v e r a l d i v i s i o n s of the L a b o r a t o r y . 
S t u d i e s of n u t r i e n t and r a d i o n u c l i d e c y c l i n g 
and p l a n t e c o l o g y were conduc ted p r i a a r i l y a t 
t h e Sevada T e s t S i t e . Some of t h e s e s t u d i e s 
i n c l u a e d r e v e g a t a t i o n prob lems; c r e o s o t e - b u s h 
(lAllSA TBIDBSTWA) e c o t o n e l i n e s ; 
p e r s i s t e n c e of r a d i o n u c l i d e s i n s o i l s , 
p l a n t s , and s a a l l a a a i a l s ; i n c r e a s e d u p t a k e 
of l a 2m by p l a n t s caused by t h e c h e l a t i n g 
agen t DTPA; e c o l o g i c a l a s p e c t s o f p l u t o n i u a 
d i s s s B l n a t i o n i n t e r r e s t r i a l e n v l r o n a e n t s j 
v e g e t a t i v e p r o p a g a t i o n of woody sh rub 
s p e c i e s ; d e n s i t y of b l o a a s s of p l a n t s i n t h e 
Rock T a l l e y S i t e i and e f f e c t s of r a i n f a l l and 
t e a p s r a t u r e on t h e b e h a v i o r and d i s t r i b u t i o n 
of c r e o s o t e - b u s h . T r a n s p l a n t i n g of s h r u b s 
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<301> COST. 
appears t o be a p r a c t i c a l aeans of shortening 
the vegetative recovery time of dis turbed 
a reas . (ST) 

<r302> 
Pr ice , K.P., Ba t te l l e Hesoclal I n s t i t u t e , 
Pacif ic Sorthwest Laborator ies , Blchland, »A. 
197 3, January-Sarch 

I Review of Transuranlc Sleaents in S o i l s , 
Plants and Animals. Journal of Sn¥ironH<5stal 
Quali ty, 2(1) , 62-66 

Published Information concerning the 
d i s t r i bu t i on and fate of neptanlua, 
plutonluB, aier lciam, and curiua i n 
t e r r e s t r i a l ecosystems i s reviewed, and areas 
needing fur ther study a re Iden t i f i ed , In the 
f ina l analys is of anvlronaental qua l i t y , 
radionucl ides with very long half l i ve s wi l l 
become increasingly i apor tan t to man as they 
cont inual ly cons t i tu te a grea ter proportion 
of envlronaental r a d i o a c t i v i t y . The 
transt iranic elements have been iden t i f i ed as 
the Bost hazardous radionucl ide by-products 
of nuclear reactor opera t ions . The 
r e l a t i v e l v few s tudies conducted ind i ca t e 
tha t t ransuranlc e leaen t s do not remain in 
solution in s o i l s , p l a n t s , or a n i i a l s , but 
organic coaplexes and che la t ion g rea t ly 
enhance Bobi l i ty . The e luc idat ion of na tu ra l 
organic coaplexes and che la t ing agents has 
not been a t tesp ted . Oxidation s t a t e a l so 
influences mobility, but possible b io log ica l 
aechanisas pe ra l t t i ng oxidation or reduct ion 
remain uninvest igated. Ingestion I s the most 
Iaportant t ransfe r aechanlss in ecosystems, 
but a s s l i i l a t i o n of t ransucanlcs froa na tura l 
food sources i s mostly unknown. Svidence In 
the l i t e r a t u r e suggests t h r ee possible 
aechanlsas leading to the observed increase 
in plant uptake with t i a e s the formation of 
organic complexes or c h e l a t e s , a buildup of 
radionuclide concentrat ion a t root sur face , 
or the slo» but cont inual uptake by perennia l 
p lan t s . Each of these aechanlsas deserves 
fur ther s tudy. (Mth) 

<303> 
Pr ice , K.S., Ba t te l l e Heaorial I n s t i t u t e , 
Pacif ic Sorthwest l a b o r a t o r i e s , Envlronaental 
and Life Sciences Departaent, Sichland, wa. 
19711, January 

The Behavior of Baste Radionuclides l a 
Soi l-Plant Systems. BIWI,-1850 (Part 2); Part of 
yaughan, B . I . , et a l . Annual Report for 1973, 
(p. 38-U1) , 200 p. 

Soi l -plant i n t e rac t ions » i th nuclear wastes 
under f i e ld and laboratory condit ions for 
plants and s o i l s c h a r a c t e r i s t i c of Hanford 
waste s torage s i t e s were inves t iga t ed . 
Special a t t en t ion »as given to the behavior 
and fa te of long-lived radionucl ides , 
espec ia l ly the traasHranlus e l eaen t s . Basic 
Information relevant t o environmeiital e a s t s 
aanageaeat has been provided froa the 
following s tadiess 1) The effect of 
t tansuEanic cheaical for» oa plant uptake. 
ToBbleweed and clieatgrass were grows on s o i l s 
t rea ted with t r ansoran lc -che la te s o l u t i o n s , 
harvested af ter 2 aoa ths , and analyzed for 
t ransnranic uptake. In case of Pa, che la t ion 
apparently not only Increased plant aptalte 
from s o i l but a l so may f a c i l i t a t e t r anspor t 
froa root t o shoot. 2) The iBfluenoe of depth 
of waste bur ia l on plamt uptake and 
r e a i s t r i b u t i o n within the s o i l , t r aaso ran ic 
n i t r a t e and oxalate so lu t ions sere added a t 
aid-depth t o large po t s . Taibleweed and 
eheatgrass shoot and roo t t i s s u e s were 

harvested a f t e r a 2-»0Bth growth period. 
Roots were harvested separately fro® s o i l 
above and below the placement zone. In a l l 
cases, except Np 237, uptake Into root t i s s u e 
was detected only below the rad ioac t ive layer 
and not above i t . 3) The re la t ionsh ip 
between plant age and uptake of transuranium 
e leaents from s o l i . Tusbleweed and 
eheatgrass p lants were harvested per iodica l ly 
for 16 weeks. I n i t i a l plant uptake was very 
high but decreased with time through about 6 
to 10 weeks and than level led off. 
" e r t i l l z e r s , such as aasonlttm su l f a t e can 
resu l t in increased Pu uptake by more than a 
factor of two. Without coaplexation or 
che la t ion , t ransuraniaa e leaents (except Sp) 
were d i s t r i bu ted unevenly throughout soybean 
plants with h ighes t concentrat ions occurring 
In older t i s s u e s . There are severa l 
environnental waste aanageaent i a p l i c a t i o n s 
of these r e su l t s s are (1) environmental 
monitoring samples should consis t of 
seedlings or older t i s s u e s col lec ted near the 
base of the p lan t , (2) young and succulent 
p lants a t t r a c t i v e to foraging animals l i ke ly 
will contain the g rea tes t concentrat ions per 
gran of t i s sue and would fos ter aaxiaui 
p l a n t - t o - a a l i a l t r a n s f e r s , (3) plant root 
systems provide a mechanisa whereby 
r ad ioac t iv i ty can be spread from a layer 
buried beneath the s o i l surface and aay 
extend severa l meters deep under f ie ld 
condi t ions . Coaplexing or chelat ing agents 
present in envlronaental waste s torage s i t e s 
would be expected to enhance plant uptake of 
plutoniuB. (iBth) (lAF) 

<30i»> 
Boaney, E.M., &. Wallace, R.O. Gi lber t , S.4. 
Bamberg, J.D. Chi ldress , J .E . Kinnear, and T . l . 
ickeraan, Onlversity of Cal i fornia , laboratory 
of Nuclear Hedlcine and Radiation Biology, Los 
Angeles, CI . 1973, Soveaber; 197», July 

So»e Ecological At t r ibu tes and Plutoniua 
Contents of Perennial Vegetation In Area 13. 
OCLA-12-9371 ST0-1«2| COBF-7319S8| part of 
Donaway, P.B. and f h l t e , a . a . ( S d s . j , The 
Dynamics of Plutoniua i s Besert Enviranaents, 
Proceedings of the SllG Plutoniua SnvironBental 
Studies Program Syiposiua held in l a s Vegas, 
Nevada, October 2-3 , 1973, {p. 91-106), 3S9 p . 

This i s an i n t e r i a progress report of work 
conducted a t the Sevada Test S i t e under the 
auspices of the Sevada Applied Ecology Group, 
Office of Effects Iva laa t ion , OSAEC Wevada 
Operations o f f i ce . Las ¥egas, Nevada. 
Included are data on soie ecological 
a t t r i b u t e s of the vegetation s l t h i n the 
fenced port ion of the Project 57 fa l lou t 
pa t tern in Area 13. Also Inclmded are soae 
p re l l a ina ry data on the pu 239-2»0 and I s 2Hi 
in samples of vegetat ion coHacted im 
conjunction with the s o i l saspling p rogra i . 
Prominent shrub and grass species i a the 
f a l l ou t pat tern of Area 13 inc laae alTEBISIA 
SPlSBSClfS, ITBIPLEX CSfESCESSi iTBIFlEX 
COHPBlTlPOtll, BOBOTia W I T * , GBMII 
StISOSa, KOCHIS IHElICMa, HCIOB MDERSOm, 
and OEYZOPSIS lYiEloiBBS. l aa iv iaua l or 
co-doainant spec ies a i s t inga lshed loca l 
associa t ion pa t t e rns of varied s i ze s i t h i n 
the fenced stndf area, yegetat ioa cover 
a s t l a a t e s i n sasple stndf p lots ranged froa 
12.8 t o 28.3S. Shrub a e n s i t i e s ranged froa 
11.2 X 10(E+3» the standing shrub bloaass 
raaged froa 1592 t o «285 ki lograas per 
hectare {0.7 t o 1.9 t o s s per a c r e ) . 
F r e l l a i a a r f r e s u l t s showed ra the r anifocg 
a ls t r ibut loBS of Pm 239-2«0 and l a 291 aaong 
iBdividaal saaples of the saie plant Sfecles 
col lec tad within an inteBSive stssSy p l o t . 
Hosevec, t he re was comsideEable va r i a t ion in 



ECOIOSICAL ASPECTS 

<301»> 

<30Il> COST. 
the coBtamlnation levels between different 
species, presumably froa superficial 
entrapment of resuspended particulate 
material. Concentrations in EDHOTII LASAT& 
were three to five times higher tkan In other 
species sampled fro® the same study site. 
The Pu 239-2*0 and Am 2«1 generally tended to 
decrease in saaples of vegetation collected 
at increasing distances from ground zero, but 
there were poor correlations between 
vegetation and soil Pu 239-2»0 concentrations 
In Isopleth strata within the fenced grazing 
area. Results showed inconsistencies in the 
PU/AB ratios for vegetation and soil. Lower 
ratios found In vegetation samples indicate 
that preferential uptake and concentration of 
Am 241 through plant roots sight have 
occurred In the Project 57 fallout area, 
(luth) 

different sizes are shown to be selecting the 
saa® set of seed sizes. These findings and 
other conflicting data show a need for a new 
theoretical basis for the correlation of body 
size with seed size in heteroaylds. Both 
species tested take a more specialized diet 
at high seed densities than low. This 
supports the hypothesis that these seed 
eaters are in soae sens® adaptlvely, flexibly 
selective. It also supports the notion that 
the selectivity Is Inversely proportional to 
the time required to find a seed. (Auth) 

<307> 
Salth, D.D., National Environaeatal Research 
Center, Honltorlng Systems Research and 
Development Laboratory, Farm and Animal 
Investigation Branch, Las fegas, H?. 1973, 
October 

<305> 
Eomney, E.B., A. Wallace, and J .D. Chi ldress , 
Onlversity of Cal i forn ia , Laboratory of Nuclear 
wedicine and Sadiatloh Biology, Los Angeles, CA. 
1971 

Revegetatlon Problems Following Nuclear Testing 
Ac t iv i t i e s a t the Nevada Test S i t e . 
CONF-710501; par t of Nelson, D.J. (Ed.), 
Badlonuclldes in Ecosystems, Proceedings of the 
3rd National Symposium on Sadloecology held i n 
Oak Ridge, Tennessee, Hay 10-12, 1971, Vol. 2 , 
(p. 1015-1022), 1268 p . 

Wherever vegetation has been destr 
Nevada Test Si te as the r e s u l t of 
a c t i v i t i e s , the SALSOLA species an 
annual species and grasses have gr 
abundantly In sub^quen t years on 
a reas . Experience i n d i c a t e s , howe 
decades of t lEe are necessary for 
perennial shrub vegetation on a di 
s i t e to re tu rn t o i t s o r i g ina l sta 
disturbed areas on Pahut® Hesa, th 
germination and survival of native 
seedlings have been in abundance l 
years and suf f ic ien t t o return tha 
of the southern Great Basin Desert 
o r i g ina l condi t ion. After severe 
periods nany new seedl ings have di 
not d i r e c t l y because of drought bu 
of browsing animal a c t i v i t y . In t 
Besert port ions of the Nevada Test 
geminat ion and survival of shrub 
have been much slower on disturbed 
of Pahute Mesa. Anlaals have dest 
v i r t u a l l y a l l shrubs which we have 
t ransplanted in to disturbed areas. 
Nevertheless, t r ansp lan t ing has be 
successful when protected from bro' 
animals, and t h i s appears to be a 
means of shortening the vegetation 
t i a e for these disturbed a reas . ( 
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<306> 
Saigel , B.W., and M.l,. Eosenzweig, State 
Dniversitv of Hew york. Department of Biological 
Sciences, Albany, BY; Universi ty of He« Hexico, 
Department of Biology, Altuquerque, SS. 197H, 
Early Spring 

Seed Selection in DTP3D0HYS BEHRIAHI and 
PEROGNATHOS PESICILIATUS. Ecology, 55(2) , 
329-339 

Theories of resources a l loca t ion in sympatric 
heterosylds have often been based on the idea 
tha t body s ize i s a key factor in determining 
the s ize of resource packages an animal 
takes . Considerable f ie ld data have 
supported t h i s idea . In t h i s study, however, 
two coexist ing heteromyld species of 

Observations on f i l d l i f e and Bomestic Animals 
Exposed t o the Ground Notion Effects of 
Onderground Nuclear Dstosatlons. 
8ESC-L¥-539-2«| 11 p. 

Since 19S3, several hundred cows, horses , 
deer, and elk have been stat ioned or observed 
la close proximity to surface Ground Zero at 
the t i l e of ttnaergrouEd nuclear detonations 
a t the levada Test s i t e and at other t e s t 
locat ions within the contiguous Onited 
S ta t e s . This report gives subject ive 
suBBaries of large anlaal involvement with 
specif ic nuclear events . Detonation s i ze and 
seismic data (peak upward ground motions) for 
each event are included. No physical damage 
was noted from the ground motion the animals 
experienced. Seconmendatlons are made for 
experimental ve r i f i ca t ion of these subject ive 
observations. (Auth) (ST) 

<308> 
Volchok, H. I . , Health and Safety Laboratory, Sew 
fork, NY. 1974, December 

Transuranlc Elements in the Marine Environment. 
HASH-1359; Part of Liveraan, J . I . , e t a l . 
Proceedings of the U.S. Environmental Protect ion 
Agency Plutonium Standards Hearings on Plutonium 
and Other Transuranium Blementss Sources, 
Envlronaental Bls t r lbut ion and Biomedical 
Effects held in Washington, B.C., December 
10-11, 1971, (p. 155-168), 327 p. 

In marine environments, t ransnranic e leaents 
have been introduced. In dispersed form. In 
four ways, namely, c losein fa l lou t from 
nuclear explosives t e s t i n g , worldwide fa l lou t 
from nuclear explosives t e s t i n g , atmospheric 
burnup of Pa power suppl ies , and fluid wastes 
from chemical reprocessing and reactor 
operat ions. Prof i l es of Pu concentration as 
a function of depth In coean water columns 
have been measured, and the re l a t ionsh ip 
between Pu 239 in sediment and the overlying 
water has been s tudied. The accidenta l 
re lease of Pu 239 and An 21S1 near Thole, 
Greenland showed that of the Pu ueasored, 
upwards of 95% went to the sedinentsi 1% 
found in the water columns was f ine 
p a r t i c l e s . Pu 239 and Am 2m from f a l l o u t 
have been found lo marine organisms from a 
var ie ty of places In both hemispheres, for 
example, Ca 2^2 has been found in Fucas from 
the I r i sh Sea and Sp 2 37 i s a var ie ty of 
samples from Bnewetak. Concentration factors 
of about 1000 have been indicated for Pu 239 
in marine plants and t h i s level often 
exceeded by l a r ine benthos, zooplankton and 
the At lant ic Ocean species of pelagic 
Sargassaa. In general i t appears that marine 
inver tebrates exhibi t higher concentrat ion of 
fa l lou t Pu than do f i sh . The data show 
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l i t t l e evidence for t rophic level enhancement 
of Pu 239 accumulation, although i a one case 
s tudied , s t a r f i s h showed cons is ten t ly higher 
Pu 2 39 (fal lout) than did the mussels on 
which they war? feeding. A residence 

half-t ime of 3,5 yr was given for Pu 239 in 
albacore l i v e r from the r e s u l t s of a s tudy. 
(FOT) 
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<309> 
Berger, H., S. Boucher, B. Janpsin, and C. 
Dev i l l e r s , CoBaissariat a I 'Bnergie Atoaique, 
Fontenay-aux-Roses, France. 1971, February 

Plutonium 238 sources for cardiac Paceaakers. 
COSF-700930; E0S-H612 d - f - e ; Part of Proceedings 
of a SvaposiuB on Sadiation Protect ion Probless 
Relating t o Transuraniua Bleaents held In 
Karlsruhe, Germany, September 21-25, 1970, (p. 
115-111), 660 p. 

The r ad ia t ion protect ion and safety concepts 
for platonluB 238 capsules for cardiac 
pacemakers are described according to the 
followlngs dose r a t e equ iva len t s , 
therao-nechanical s t r e s s e s , cheaical 
corrosion. This survey i s supplemented by 
experimental r e s u l t s obtained when carrying 
out the prograa undertaken under the 
sponsorship of the Delegation Generale a l a 
Recherche Scient i f ique e t Technique. (Auth) 

<310> 
Coffey, D . I . , and K.F. Wylie, Hound labora tory , 
Hiaaisburq, OH. 1966, February 14 

Gamma Say Dose Rates froa Shielded Plutonium 238 
Sources. HL1-1267; 10 p. (Declassified October 
22, 1971) 

Theoret ical gamBa ray dose r a t e s from 
shielded, cy l i nd r i ca l plutonlus 238 sources 
were computed and compared t o measured dose 
r a t e s . The measured and t h e o r e t i c a l gaî ma 
ray dose r a t e s agreed when su i t ab l e 
Instrumentation and procedures were used and 
when ce r t a in t h e o r e t i c a l e f fec t s were taken 
into cOBslderatlos. The agreement between 
the values indicated t h a t the published mass 
a t tenuat ion coeff ic ients for plutoaiuB and 
the elements used in the sh i e ld ln i mater ia ls 
are suf f ic ien t ly accurate for compatlng dose 
r a t e s . The agreement also v a l i d H i e a 
self-absorot ion cor rec t ions which assomed a 
spher lca l lv d i s t r ibu ted source; the 
correction.-; sore v^ilid when the length to 
dianetor r a t i o of a c y l i n d r i c a l scarce was 
three or l e s s . This sethod of coiput lng dose 
ra*es could te aoplled t o any gamma e s i t t i n g 
source. (AatM 

<311> 
Crandall , J . L . , Savannah s lver labora tory . 
Advanced Operational Plaaning, Aiken, SC. 1973, 
September 21 

Applications of Transplal-onia^ Elements. 
DP-'lS-71-':2! C0'i'"-7111178; part of Proceedings of 
*he Srd I i t e r n a t i o n a l "ransplutcnlum Slemeat 
SynposiuB held in Arganne, I l l i n o i s , October 
20-22, 1971, (20 p.) 

I'he tts<»s of the tr^fflSDlutonium el«"i"='nts as 
heat , alDha and ganna rad ia t ion , ind neutron 
sources ar<= reviewed. Alpha heat S3.irces, 
poaorel o r i aa r i lT by t>a 239, are a se l as h<=a1 
sour<-es in space, pacemakers, and in powering 
a r t i ^ i c a l hea r t s , h e a r t - a s s i s t devicg^s, and 
Vidneys. a.Bericlaia 2!H Is widely used as an 
alpha and gamma rad ia t ion source, 
fpplics '- lons Include use in transmission 
(^a?;s and thickness gages), backsca t te r , and 
X ray fluorescence measurements. CallfornlaP* 
252, Pu 23fi, AP 2«1, and Cm 2S» are used as 
neutron r a l i a t i o n •'oatcea for o n c e r therapv, 
process con t ro l , o i l ^nd a inera l e s p l o n t i o a , 
ani f e a t r i a rail ioq>-aphy. (ST) 

<312> 
Crandall , J . I . , savannah River l i bo rd to rv , 
Ai^en, s r . ms59, January 

Survey of Applications for CallfsrnluB 252. 
COSP-681032| Part of Barker, J . J . (Ed.), 
Proceedings of a Symposiaa on 
Californiua 252 held in lew fork Ci ty , lew York, 
October 22, 1968, (p. 225-256), 376 p . 

Proposed uses of Cf 252 that stem froi i t s 
unique proper t ies are discussed, Cf 2 52 wi l l 
always be r e l a t i v e l y expensive; but because 
of i t s high average neutron yield pet 
radioact ive d i s i n t e g r a t i o n , i t produces 
neutrons l ess expensively than any coaparable 
radioisotope source and competitively with 
small nuclear reac tors and acce le ra to r s . I t 
thus has major po ten t ia l la providing 
compact, po r t ab l e , and reproducible neutron 
sources a t i n t e n s i t i e s ranging from a few 
neatroBS/seeond up to lOJE-HI) 
neutrons/second. Such sources have onlque 
appl ica t ions as t i s sue iap lan ts for cancer 
therapy, as point sources for neutron 
radiography, and as portable t o o l s for 
mineral explora t ion, as well as meeting more 
special ized purposes such as reactor physics 
measurements. Other uses of the Cf 25 2 
sources are expected In such f i e l d s as 
ac t ivat ion ana lys i s , shor t - l ived radioisotope 
production, moisture gages, well logging, 
i n - l i n e process instrui ientat ion; where the 
operating s impl ic i t f , s lmiia l 
la intenance, and fu l l predictable output of 
these sources should open aany appl ica t ions 
which are cur ren t ly closed to the more 
conventional accelera tor and reactor 
sources, pa r t i cu l a r emphasis i s being 
placed on iBdust r ia l nses of the cf 252 
sources for i n - l i n e process con t ro l . A 
pre l la inary market survey by Savannah River 
of possible Cf 252 appl icat ions ind ica tes 
a demand for 20-60 g of Cf 252 by 1975 with 
the probabi l i ty of an exponentially 
increasing demand for soae time the rea f t e r . 
(Auth) (ST) 

<313> 
Hoffman, F .S . , F.A. Holokhla, and J ,C. loraan , 
Therao Electron Research and Sevelopment Center, 
Haltham, MA; Sears Surgical Research Laboratory, 
Bostcn, n&. 1971 

Thermal and Sadiation Effects of Plutonina 238 
Fuel Capsulos on Dogs and Priinates. 
CO«JF-711009; Part of Proceedings of the American 
Nuclear Society Symposiua held in l l a a i Beach, 
Florida, October 19, 1971. Published in 
Transactions of the Aserican Nuclear Society, 
1H(2), 510-511 

Heat anl r a i i a t l o a ef fec ts of implanted 
radioisotope heat exchangers fueled with Pu 
2 38 were evaluated. The design of the neat 
exchanger and i t s inser t ion Into dogs and 
pr iaa tes wore discussed. HaximoB dose r a t e s 
•if 16- iH'l 2*-Sit t capsules are approxinately 
12m and 1800 mren/hr, respec t ive ly . An 
extended se r i e s of hematologic s tudies 
Derforaod for over two years on dogs bearing 
capsules did not reveal any a^^verse efff^cts 
other than aoss ible lymphocyte abn-araall t ies 
and rad ia t ioa ef fec ts within one ceatimeter 
of the sources. I t appears that an i sa l s 
adjust t h e i r tenperatore regulation 
lochanisms to d i s s ipa te ap to 2« watts of 
addi t ional heat without s igni f icant 
elevat ions in core t eapera ta res . The most 
s igni f icant r e s u l t s of these s t ad ies are the 
long-ters surv iva ls of animals (two years or 
nore) with both Pa 23S and radia t ion 
equivalent source Implants. Tn addi t ional 
st'idlf^s, calves implanted with c i rcu la to ry 
as«?ist systems to le ra ted ther?ial loads ap to 
16 wat ts . These levels of heat and radia t ion 
are ov^r two orders of magnltule higher than 
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<313> CONT. 
those associated with nuclear powered 
pacemakers. (ST) 

<31i»> 
Hot given, U.S. Atomic Energy Commission, 
Division of Civ i l i an Applicat ion, Washington, 
DC, 1957, Harch 

Theoretical P o s s i b i l i t i e s and Consequences of 
Major Accidents in Large Nuclear Power P l a n t s . 
A Study of Possible Consequences if Certain 
Assumed Accidents, Theore t ica l ly Possible but 
Highly iRprobable, Were to Occur in Large 
Nuclear Power P lan t s , HASH-TIJO; 105 p. 

The study analyzes possible consequences of 
major reac tor accidents and the l ikelihood of 
occurrence of such major acc idents . The 
consequences of t h e o r e t i c a l accidents s t a r t ed 
with the assumption of a typ ica l power 
r eac to r , of 500,000 k i lowat t s thermal power, 
in a c h a r a c t e r i s t i c power reac tor loca t ion . 
Accidents were postulated to occur a f t e r 180 
days of operat ion, when e s s e c t i a l l y f a l l 
f ission product inventor ies had been b u i l t 
up. Three types of accidents which could 
cause ser ious public daaages were assumed. 
Pess lBls t ic (higher hazard) values were 
chosen for numerical es t imates of many of the 
uncertain fac tors inf luencing the f inal 
magnitude of the estimated damages. For the 
three types of assumed acc iden ts , the 
t h e o r e t i c a l est imates indica ted tha t personal 
damage might range from a lower H a l t of none 
injured or k i l l ed t o an upper l i m i t , in the 
worst c a se , of about 3«00 k i l l ed and about 
'»3,000 injured. Theoret ical property daaages 
ranged from a lower l i m i t of about one half 
million do l l a r s t o an upper l imi t in the 
worst case of about seven b i l l i o n d o l l a r s . 
This l a t t e r f igure I s la rge ly due to assumed 
contamination of land with f iss ion products. 
Under adverse coEiblnatlons of the condit ions 
considered. I t was estimated tha t people 
could be k i l l ed a t d is tances up to 15 miles , 
and injured at d i s tances of about «5 miles, 
land contamination could extend for grea ter 
d is tances . In t he l a rge aa jor i ty of 
t heo re t i ca l reactor accidents considered, the 
t o t a l assumed losses would aot exceed a few 
hundred a i l l i o n d o l l a r s . Es t i aa t ioas of the 
probabi l i ty of reac tor accidents having major 
e f fec ts on the public ranged froa a chance 
of one in 100,000 to one in a b i l l i on per 
year for each large reac to r . However, whether 
numerically expressed or not , there was ao 
disagreement in the opinion that the 
probabi l i ty of major reac tor accidents i s 
exceedingly low. The appendices Include 
a r t i c l e s on the nature and extent of a 
f iss ion product r e l ease from a power r e a c t o r , 
9 method for ca lcu la t ing the number of people 
tha t could be" affected by a f i ss ion product 
re lease and the e f f ec t s of f i ss ion product 
release on humans and land use . Talues are 
given for the deposi t ion of Pu 23 9 in man. 
(PM) 

<315> 
Not given, i n t e r n a t i o n a l Atoalc Energy Agency, 
Tienna, Aust r ia . 1971 

Envlronaental Aspects of Nuclear power S t a t i ons . 
CO8F-700810; STI/POB/261; proceedings of a 
Symposium held in Sew York, Sew fork, August 
lO-IH, 1970, 970 p . 

At the syaposiuB a c t i v i t i e s in the production 
of nuclear power t h a t alght have ao impact on 
the environment were discussed and coapared. 
About 350 pa r t i c ipan t s froa 25 count r ies and 
9 in t e rna t iona l organiza t ions heard 58 papers 

and took part in two panel d iscuss ions . The 
prograa s t a r t ed with a forecast ing of the 
future needs for e l e c t r i c a l power on a 
world-wide and nat ional bas i s . The standards 
for cont ro l of e f f luents were discussed and, 
apart from the newly emerging thermal 
s tandards , the very wide acceptance 
in t e rna t iona l ly of the ICRP Recoamendatlons 
was emphasized. The s i t i n g of power s t a t i o n s 
was also discussed In a number of papers. 
The e f fec t s of fuel t r anspor ta t ion , a e s the t i c 
requirements, waste heat discharge, smoke and 
other non-nuclear pol lu tant emissions, and 
r ad ioac t iv i ty emissions in connection with 
both nuclear and fos s i l - fue l power s t a t i o n s 
were compared. The par t t o be played by the 
public in pa r t i c ipa t ing in power plant s i t i n g 
s tudies or regulatory prac t ices was 
emphasized. Final ly i t was suggested tha t 
the r e a l problem facing mankind was tha t of 
reconci l ing inordinate growth of population 
with a l imited quanti ty of resources . I t was 
recognized t h a t , i f the standard of l iv ing in 
the world was to continue to r i s e , cheap 
energy must be made avai lab le and the 
conclusion was reached tha t nuclear poser was 
the only feas ib le answer to world 
requirements in the iaoedlate fu ture . (PSH) 

<316> 
Prosser, O.C., and B.P. Kelly, Sound Laboratory, 
Hlamlsburg, OH. 1966, February 1 

Fabr icat ion, Testing and Evaluation of SHAP-15A 
Capsules. SLH-1258; H-3679 (i»9th Ed.)s 36 p. 
(Declassified November 2, 1971) 

Mound Laboratory fabr icated and evaluated 
heat source capsules for the SH»P-15i 
mi l l iwat t generator developed by the General 
Atomic Division of the General Dynamics 
Corporation. Each capsule contained 
suf f ic ien t plutoniuB 238 netal t o provide 
approxiaately 1,6 watts of hea t . Fabricat ion 
procedures and hazards evaluation Including 
e f fec t s of high temperature bur s t , v ib r a t i on , 
mechanical shock, temperature shock, 
corrosion t e s t s , and shock overpressure for 
the sources are presented together with fuel 
proper t ies and fabr icated capsule pa raae te r s . 
Data for a s iau la ted f i r e t e s t a t 1800 P 
perforsed with two fueled uni ts are given, 
The evaluation program used for the SSAP-154 
project has shown that the reproduc ib i l i ty of 
i n t eg ra l welds and fuel content can be 
achieved even when la rge nuabers of capsules 
are involved. I t i s suggested tha t t h i s 
inspection procedure be considered in 
preparing capsules for future SNAP prograns, 
(Auth) 

<317> 
Robinson, E,L., B.O. Hannah, w.B, Bass, and E.L. 
m i s . University of Alabama, Radiation Biology 
Laboratory, Physics Department, BiraiBghaB, Al. 
19711, April 

Neutron and Photon Flux from X Ray Fluorescent 
Thyroid Scanners, Health Physics, 28, 301-306 

Systeas using x ray fluorescence for in vivo 
organ s t u d i e s , e spec ia l ly thyroid scanning, 
are no® In use a t several i n s t i t u t i o n s . The 
aost commonly used sources of gaama rad ia t ion 
for s t imula t ing f luorescent I x - r a j s for 
thyroid scans are a u l t l c u r l e sources of As 
2<I1. Alpha p a r t i c l e s from the decay of A« 
produce nuclear reac t ions in the source 
matriit and give r i s e to a fast neutron f lux 
and gamma rays . The neutron dose r a t e 
delivered to the eyes of a pa t ien t during a 
scan I s l e s s than 1 arem/hr foe a 5 Ci Aa 211 
source aouated ins ide a 1/2 in th ick tungstea 
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<317> COST. 
al loy soarce-col l imetor assembly and the 
gamma-ray dose ra te del ivered to the 
p a t i e n t ' s eyes from t h i s source during a scan 
i s l e ss than 0.1 aR/hr. A typ ica l 
f luorescent scan requ i res 20-30 aia , (Auth) 

<318> 
Warner, E.E., McDonnell Douglas Corporation, 
McDonnell Douglas Astronautics Company, Donald 
W, Douglas Laborator ies , Sichland, HA, 1972 

Comparison of Plutonium and Promethium 
Containment for Medical Applications. 
COHF-720519; Part of Proceedings of the 2nd 
In te rna t iona l Symposium on power from 
Radioisotopes held in Madrid, Spain, Hay 29-Jane 
1, 1972, (p. 875-891), 986 p . 

Safety c r i t e r i a developed for plotonlam may 
require Bodlflcation for beta-emit t ing 
isotopes such as pronethiua because of the 
absence of helium genera t ion , differences in 
radia t ion c h a r a c t e r i s t i c s , and r e l a t i v e 
b io logica l hazards. Design approaches for 
Plutonium capsules are compared with those 
for a proraethlus-fueled nuclear bat tery 
i l l u s t r a t i n g techniques which meet the 
c r i t i c a l cremation and mechanical loads. 
Safety t e s t r e su l t s are presented to 
deoonstrate tha t both plutoniua and 
pronethiua devices are su i t ab l e for 
widespread Implantable medical appl ica t ions , 
(Auth) 

<319> 
Cross, F . ? . , and J .C. Sheppard, Bat te l le 
Memorial I n s t i t u t e , Pac i f ic Sorthwest 
l abo ra to r i e s , Sichland, WA. 1973 

In-Phantom Dosiaetry of Prototype Plutonlaa Heat 
Sources for Circula t ion Support Systeas, 
COHF-720tl11; STI/POB/3111 ISII-SB-160/55; Part 
of Proceedings of a Symposium on Dosimetry 
Techniques Applied t o Agr icu l tu re , Industry , 

Biology and Medicine held in fienna, Austr ia , 
April 17-21, 1972, (p. 1197-506), 685 p . 

The dose r a t e s from various implanted Pu 238 
heat sources have been measured and 
ca lcula ted . The source material was 
encapsulated medical grade Pu metal and Pu 
dioxide of nominal 30 W s t rength . The l a t t e r 
material was placed la a prototype 
c i rcu la t ion-suppor t subsystei . The t i s sue 
equivalent phantoms were a large homogeneous 
r i g h t - c i r c u l a r cylinder and a man-simulating 
BEHAB phantom. Dose r a t e s were calculated 
using a modified point-kernal code QAD-P5A. 
The ca lcu la t ions were in good agreement with 
the aeasureaents , at l e a s t in the regions 
where the photons and neutrons ^ake t h e i r 
grea tes t dose contr ibution for a source 
enclosed ia a c i rcula t ion-support system. 
Dose r a t e s to various organs and regions , 
both i n t e r n a l and external to a 
aan-slmulating phantoB, are presented. The 
values are derived froa measureaents and 
ca lcu la t ions , neutron dose ra tes were 
measured with small t l ssue-egnivalent 
proport ional counters biased to exclude the 
photon cont r ibut ion . Host of the neutron 
values were derived from aeasureaents on Cf 
252 which was used as a s abs t i t u t e for the Pu 
sources. Photon dose r a t e s were measured 
with small thermoluminescent dosimeters 
(TLD-7 00) known to be Insens i t ive to the 
neutrons from Cf and ?u. Integrated and 
average body dose ra tes were derived from the 
measurements in the large homogeneous 
t i ssue-equivalent phantom. These values are 
presented for an a r t i f i c i a l hear t power 
source with a ten year mission l i f e and 
therefore include the ^growinq-ln' of the 
dose r a t e s from the heat source impa r i t i e s . 
These values wi l l be compared with past 
radiologic experience and conclusions wi l l be 
presented on the acceptabi l i ty of an 
a r t i f i c i a l heart device Incorporating a 
medical grade Pu heat source. (Auth) 
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<320> 
Aaxier, J , I . , D,J. Chr is t ian , T.D. Jones, G.D. 
Kerr, P.T. Perdue, »,H. Shlnpaagh, and J .H, 
Thorngate, Oak Sldge National Laboratory, Health 
Physics Division, Oak Ridge, TI . 1973, Septeeber 

Contribution of Natural T e r r e s t r i a l Sources to 
the Total Radiation Dose t o San. 0R«L-TM-1I323; 
Ph.D. Thesis , Georgia I n s t i t u t e of Technology; 
160 p . 

Inves t iga t ions were done to determine th® 
important parameters affect ing radon 
emanation from radionuclides for t yp i ca l 
concentra t ions in s o i l , to determine the 
p o s s i b i l i t y and p r a c t i c a b i l i t y of using high 
resolu t ion spectrometers t o measure low 
leve l s of radioact ive contamination due to 
human a c t i v i t i e s , and to evaluate major 
sources of external and Internal haaan 
exposure due to the na tu ra l radia t ion 
environaeiit. I t was demonstrated that the 
most important parameter in cont ro l l ing the 
emanation of radon from concrete i s the free 
Bolsture content of the concrete. Radon 
concentratlotis in dwellings constructed of 
uranium bearing mater ia ls are often in the 
rang 1-5 pCi / l of a i r . These concentra t ions 
r e s u l t I n ' t h e i r r a d i a t i o n of the basal c e l l s 
of the lung bronchial epithelium near the 
f i r s t f ive b i furca t ions by the alpha emit t ing 
daughters of radon t h a t often exceeds, 
sometimes by a large fac to r , the average 
whole body absorbed dose due to the gaama 
rays from the natural r ad ia t ion environment. 
Further , the doses t o these basal c e l l s over 
a 50-year span may approach the leve ls at 
which the Incidence of lung cancer in uranium 
miners i s increased by a fac tor of two over 
the normal incidence in men of the same age. 
(iuth) (FHS) 

Table 3 shows average concentrat ion of 0 and Th 
in geologic formations. Table tt shows 
geographical areas having s o l i concentrat ions of 
0 and/or thorium to T>roduce the dose increaents 
indicated. 

<321> 
Cook, C S , , U.S. Naval Radiological Defense 
l abora tory , San Francisco, C&. 1968 

Basic Cha rac t e r i s t i c s of Nuclear Radiation from 
Fa l lou t . COKF-680507; Part of Proceedings of a 
Symposium on Radiological Protect ion of the 
Public in a Nuclear Bass Disaster held In 
In te r laken , Switzerland, Hay 26-June 1, 1968, 
(p. 65-83) , 693 p. 
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<322> 
Dole, S .F. , and H.A, P a p e t t l , Rand, Santa 
"lonica, CA. 1973, Janaary 

Environaeatal Factors in the production and Os 
of Energy. R-992-Br; 77 p. 

The aajor undesirable environmental e f fec t s 
of energy production and use, the avs i l ab le 
control techniques, and the cos t s of c o n t r o l , 
are suBBarized. The report i s divided into 
sect ions dealing with the a i r , th® water, and 
the land—each division indica t ing the sphere 
of man's natural environaent t h a t i s aost 
affected by human a c t i v i t i e s associated with 
energy production or use. The section on a i r 
includes discussions of a i r po l lu tan ts froa 
or inc identa l to the combustion of fue l s , a i r 
po l lu tan ts fro» nuclear power production, 
theraa l inputs i n t o the a i r , gaseous 
resources and acoust ical noise . The sect ion 
on water i s concerned with chemical-physical 
factors such as o i l s p i l l s and acid nine 
drainage, rad io logica l factors such as 
t r i t ium and other rad ioac t iv i ty from l iqu id 
ef f luents , uranlUB mill ing wastes and thermal 
inputs in to water. The section on land deals 
with a d d fa l lou t from the a i r , mineral 
f a l lou t froa cooling towers, so l id wastes, 
high-level radioact ive wastes, land 
subsidence due t o underground mining of c o a l , 
s t r i p - l i n i n g of coa l , land use In power 
production and transmission and hydroelectr ic 
da i s . (PBH) 

Table 9 gives a summary of re leases of aixed 
f ission and corrosion products froa power 
reactors in l i qu id ef f luents in 1969. 

<323> 
Fey, F . I . , J r . , Los Alamos Sc ien t i f i c 
laboratory, Los Alamos, IB. 1967, June 16 

Health Physics Survey of Trini ty S i t e . 
LA-37191 8 p. 

Hore than 20 years af ter the f i r s t nuclear 
weapon t e s t , a health physios survey of the 
Tr in i ty s i t e was Bade to determine whether i t 
would be rad lo log ica l ly safe for the public 
t o v i s i t . The survey Included monitoring of 
the en t i re s i t e for whole-body exposure 
r a t e s , monitoring of samples of t r i a i t i t e 
carr ied away from the s i t e for gaiiffla-exposure 
r a t e s , aeasurement of surface exposure r a t e 
from individual pieces of t r i n l t l t e , 
ca lcnla t ion of deposition of r ad ioac t iv i ty in 
the body from injested t r i n l t l t e , ana lys is of 
so i l saaples , and analysis of a i r samples 
taken in the area. The whole-body 
gamma-exposure r a t e at Trinity s i t e varied 
from a high of 3 mB/h near ground zero to a 
low of 0,03 aR/h. The whole-body exposure 
r a t e received by a person v i s i t i n g Tr in i ty 
Site would average l e s s than 1 o l / h . 
T r i n l t l t e also contained some anfissioned Pa 
239 but the deposition of r ad ioac t iv i ty ia 
the body due to ingestion of t r i n l t l t e cannot 
be considered a problem owing to the large 
amount I t would be necessary t o consume in 
order to deposit a laximua permissible body 
burden. Soil and a i r samples taken a t 
Tr in i ty Si te revealed tha t a l l the a c t i v i t y 
i s contained in pieces of t r i n l t l t e . There 
appeared t o be no ac t i v i t y associated with 
pa r t i c l e s of resp i rab le s i z e . From the 
r e s u l t s , i t does not appear that anyone could 
receive any radia t ion injury through a v i s i t 
to Tr in i ty S i t e , Gaama radia t ion a t the 
Tr in i ty Si te comes froa f iss ion and 
act ivat ion products which were fused in to the 
^and t o form a green glossy substance cal led 
t r i n l t l t e . Bost of the garaaa a c t i v i t y i s 
caused by Cs 137, Eu 152 and Co 60. (PHM) 

<3 2il> 
Friqer io , S.A., K.F. Eckerman, and H.S. Stowe, 
Argonne National Laboratory, Snvironfflental 
Statement Project , Argonne, IL. 1973, September 
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<321t> CONT. 
The Argonne B a d l o l o g i e a l Impac t Program ( i R I P ) . 
P a r t 1. C a r c i n o g e n i c Hazard from l o w - l e v e l , 
Low-Rate S a d i a t i o n . 4HI/ES-26 (Pa r t 1 ) ; 35 p . 

The e n t i r e Argonne R a d i o l o g i c a l Tapaot 
Program i s b r i e f l y o u t l i n e d , and p a r t of t h e 
program d e a l i n g wi th r a d i a t i o n h a z a r d s from 
n u c l e a r power p l a n t s i s d i s c u s s e d i a d e t a i l . 
Va r ious models and p r e d i c t i o n s of 
c a r c i n o g e n i c h a z a r d a r e egarained and compared 
wi th a c t u a l e x p e r i e n c e In 0 . S. and f o r e i g n 
p o p a l a t i o n s . A l l of t h e models p r e d i c t a 
s i g n i f i c a n t i n c r e m e n t i n ma l ignan t m o r t a l i t y 
with i n c r e a s i n g background , o b s e r v a t i o n of 
t h e a c t u a l p o p u l a t i o n s a t r i s k shows n o t on ly 
no i n c r e m e n t , bu t an a c t u a l d e c r e m e n t , so 
t h a t t h e s e p r e d i c t i o n s a r e l e f t q u i t e w i t h o u t 
o b s e r v a t i o n a l s u p p o r t . I t I s conc luded t h a t 
e x t r a p o l a t i o n of h i g h - r a t e and a s u a l l y h igh 
d o s e - l e v e l s t a d i e s t o low r a t e s and low 
l e v e l s i s p r o b a b l y i n v a l i d , and t h a t 
r a d i a t i o n a t such l e v e l s and r a t e s does no t 
c o n s t i t u t e an e n v i r o n m e n t a l c a r c i n o g e a of 
s i g n i f i c a n c e . (Auth) 

<325> 
Hakonson, T . S . , L , J , J o h n s o n , and f , D . P u r t y a u n , 
l o s i l a s o s S c i e n t i f i c L a b o r a t o r y , Los A l a a o s , 
NB. 1973 

The D i s t r i b u t i o n o f P l u t o n l a m I n L iqu id Waste 
D i s p o s a l Areas a t Los Alamos. IA-OS-73-1309; 
COflF-730907| P a r t of P r o c e e d i n g s of t h e 3 rd IBPa 
I n t e r n a t i o n a l Conares s h e l d i n Washington, D . C . , 
September 9 - 1 « , 1973 , (6 p . ) 

An e c o l o g i c a l i n v e s t i g a t i o n of p l u t o n i u a In 
t h e Los Alaaos S c i e n t i f i c L a b o r a t o r y e n v i r o n s 
i s d e s c r i b e d . Data a r e p r e s e n t e d on t h e 
d i s t r i b u t i o n of p l o t o n l a m In t h e a l l a v i a l 
s e d i m e n t s , w a t e r , v e g e t a t i o n and r o d e n t s from 
Hortandad Canyon, an a r e a which h a s been used 
f o r l i q u i d was te d i s p o s a l f o r 10 y e a r s . I t 
was c o n c l u d e d t h a t s t r e a m c h a n n e l s e d i m e n t s 
were t h e major r e s e r v o i r of t h e was te Pa . 
l e v e l s of P« 238 and Pu 239 i n c r e a s e d f r o a 
l e s s t h a n 0 .5 pCl /g d ry a t t h e p r e - o a t f a l l 
s t a t i o n s t o over 300 p C l / g i n p o s t - o u t f a l l 
s a a p l e s . Data on low growing g r a s s s p e c i e s 
showed t h a t t h e p l u t o n l u m c o n c e n t r a t i o n 
r a t i o s f o r p l a n t / s e d i m e n t a r e on t h e o r d e r of 
3 X 10(E-2) t o 8 X 10 ( E - 2 ) , which was a b o u t 
an o r d e r of magni tude h i g h e r than t h a t 
r e p o r t e d by o t h e r s f o r r o o t up take of 
P lu ton ium from s o i l s . There appeared t o be a 
r e l a t i o n s h i p between growth f o r a and t h e 
P l u t o n i a n c o n t e n t of t h e p l a n t . Lower growth 
forms c o n t a i n e d h i g h e r p l u t o n i u a 
c o n c e n t r a t i o n s than h i g h e r growth f o r m s . 
The h i g h e s t mean Pa 233 and Pu 239 
c o n c e n t r a t i o n s i n t h e l u n g and hid® of 
r o d e n t s f r o a t h e canyon s u g g e s t e d t h a t 
r e s u s p e n s i o n of s ed imen t -bound p l u t o n i u a may 
be a p r l a e mechanisa i n t h e c o n t a a i n a t l o n of 
r o d e n t s . The a p p r e c i a b l e v a r i a t i o n i n t h e 
p l u t o n i u a d a t a f o r r o d e n t t i s s u e s i n d i c a t e d 
t h a t t h e c o n t a m i n a t i o n of t h e s m a l l ma i aa l 
p o p u l a t i o n s l i v i n g n e a r th® s t ream c h a n n e l i s 
h e t e r o g e n e o u s , wi th many I n d i v i d u a l s 
r e c e i v i n g minu te q u a n t i t i e s of p l u t o n i u m and 
o t h e r s r e c e i v i n g r e l a t i v e l y l a r g e amoants . 
The Pu 238/PU 239 r a t i o s c a l c u l a t a d from t h e 
da t a p r o v i d e d a s s e s s m e n t of t h e v e r t i c a l and 
h o r i z o n t a l movement of t h e 
e f f l u e n t - a s s o c i a t e d p l n t o n i u m . ( i u t h ) (PHM) 

Tab le 2 shows t h e Pu 238/Pu 239 r a t i o s i a w a t e r , 
s e d i m e n t , v e g e t a t i o n , and r o d e n t s f r a a Hor tandad 
Canyon in Oc tober 1972. 

<326> 
Hardy, B . P . , J r . , H e a l t h and S a f e t y l a b o r a t o r y . 

Hew Tork, SY. 1971 , December 

Worldwide B i s t r i b o t i o n of P l a t o n i u m . WiSH-1359| 
P a r t of l i v e r m a n , J . L . , e t a l . P r o c e e d i n g s of 
t h e U.S. E t t v i r o n a e n t a l P r o t e c t i o n Agency 
P l u t o a i u B S t a n d a r d s Hear ings on P lu ton ium and 
Othe r T r a n s u r a n i u a E l e a e n t s s S o u r c e s , 
Env i ronmen ta l D i s t r i b u t i o n and Biomedica l 
E f f e c t s h e l d i n Washington , D .C . , December 
1 0 - 1 1 , 197£i, (p . 1 1 5 - 1 2 8 ) , 327 p . 

P lu tonium c o n t a m i n a t i o n of t h e e n v i r o n m e n t on 
a g l o b a l b a s i s i s p r i a a r l l y t h e r e s u l t of 
a t m o s p h e r i c n u c l e a r weapons t e s t i n g . The re 
a r e l o c a l i z e d a r e a s where Pu c o n t a a i n a t l o n has 
occu r r ed t h rough a c c i d e n t s o r i n a d v e r t e n t 
r e l e a s e s from n u c l e a r f a c i l i t i e s . The t o t a l 
amounts r e l e a s e d a r e on t h e o r d e r of c a r i e s 
a s compared wi th hundreds of t h o u s a n d s of 
c u r i e s f r o a n u c l e a r t e s t s . About 320 
k i l o c a r i e s of Pu 239 have d e p o s i t e d and a b o u t 
« k i l o c u r i e s r e m a i n i n g i n t h e s t r a t o s p h e r e 
w i l l r e a c h t h e e a r t h ' s s u r f a c e . Measurements 
a r e b e i n g made of a i r c o n c e n t r a t i o n s a t 
ground l e v e l and of t h e d e p o s i t i o n r a t e . I t 
i s a g r e e d t h a t human e x p o s u r e t o Pa i s 
p r i a a r l l y t h r o u g h i n h a l a t i o n . To a s s e s s t h e 
i n h a l a t i o n h a z a r d , t h e f r a c t i o n of t h e t o t a l 
c o n c e n t r a t i o n which may d e p o s i t i n t h e 
n o n c i l l a t e d p o r t i o n of t h e l u n g , must be 
known. Measurements of d e p o s i t e d Pu have 
made i t p o s s i b l e t o e s t i m a t e t h e t o t a l a o o u n t 
on t h e e a r t h ' s s u r f a c e and t o d e t e r m i n e i t s 
d i s t r i b u t i o n . Am 2 'H, w i t h a 25% a c t i v i t y 
l e v e l of t h a t of Pu 239 , shows a dep th 
d i s t r i b u t i o n i n s o i l s i m i l a r t o Pu 239i 
f u r t h e r s t u d i e s in t h i s a r e a a r e i n d i c a t e d , 
(BAP) 

F i g u r e s 1-7 show s t r a t o s p h e r i c i n v e n t o r y of Pu 
239 , s t r a t o s p h e r i c i n v e n t o r y of S1AP-9A Pu 238 , 
Pu 239 in s u r f a c e a i r (New York) , d i s t r i b u t i o n 
of d e p o s i t e d Pu 239 and Pu 238 In t h e n o r t h e r n 
and s o u t h e r n h e m i s p h e r e , c u m u l a t i v e d e p o s i t of 
Pu 239 i n «Cl/kB(E4-2) i n t h e United S t a t e s , and 
Pu 239 d e p o s i t i o n r a t e i n Hew York. 

<327> 
I c l l l n g s w o r t h , B . E , , o . S . Atomic Energy 
C o a a l s s i o n , Washington , DC. 1973, A p r i l 

E n v l r o n a e n t a l S t a t e m e n t , Onderground Nuc lea r 
T e s t i n g Program, Sevada T e s t S i t e . WASH-1526; 
60 p . 

This e n v i r o n m e n t a l s t a t e a e n t c o v e r s a l l 
underground n u c l e a r t e s t s and p r e p a r a t i o n s 
f o r t e s t s of one megaton o r l e s s a t t h e 
Sevada T e s t S i t e d u r i n g f i s c a l y e a r s 197* and 
1975. The p r o b a b l e i a p a c t on t h e env i ronmen t 
due t o c o n t i n u e d underground n u c l e a r t e s t i n g 
a t t h e NTS w i l l s m a l l . The c h i e f 
e n v l r o n a e n t a l i a p a c t s t r a n s l a t e t o c o s t s i n 
t e rms of s u b s i d e n c e c r a t e r s , p o c k e t s of 
underground r a t l o a c t i v l t y , and d i r e c t ground 
mo t ion . The s a b s i d e a c e c r a t e r s a r e 
d e p r e s s i o n s In t h e ground s u r f a c e t h a t o c c u r 
a s m a n i f e s t a t i o n s sf ground s e t t l i n g above 
t h e d e t o n a t i o n c a v i t y . Once formed t h e 
s u b s i d e n c e c r a t e r s do n o t c o n s t i t u t e any 
p a r t i c u l a r h a z a r d . Bost of t h e r a d i o a c t i v e 
m a t e r i a l s which a r e c r e a t e d a s a r e s u l t of 
t h e n u c l e a r e x p l o s i o n becoae t r a p p e d i n 
molten r o c k a s i t s o l i d i f i e s , n e a r t h e 
d e t o n a t i o n p o i n t so t h a t nob l e g a s e s and 
t r l t i n a a r e t h e on ly major u n t r a p p e d 
r a d i o a c t i v e l a t e r i a l s which a r e p o t e n t i a l l y 
a v a i l a b l e t o i l g r a t e v e r y s l o w l y f r o a t h e 
c a v i t y . These do no t r e a c h t h e e n v i r o n a e n t 
i n l e v e l s of p o s s i b l e h a z a r d . F r a c t i o n s of 
t h e r a d i o n u c l i d e s s t r o n t i u i 90 and C e s l a a 137 
a r e n o t t r a p p e d i n t h e s o l i d i f i e d a e l t i t h e s e 
a r e d e p o s i t e d on roek s u r f a c e s s o a e d i s t a n c e 
up t h e e x p l o s i o n produced ch imney . The 
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<327> 

<127> CONT. 
d i r ec t ground notions froa la rger t e s t s can 
be f e l t bat these are not la rge enough to 
damage the s t r u c t u r a l I n t e g r i t y of bui ldings 
of fs ide . (BBH) 

<128> 
Kaplan, I , P . , Oniversity of Ca l i forn ia , Los 
Angeles, CA. 1972 

Biological Cycling of Elements and Stable 
IsotoDes in Marine Enviroaments, Progress Report 
April* 1, 19-'1 t o Say 1, 1972. 0CLI-3«-P-13»-6; 
208 p. 

A suBoary of pro jec ts In progress Is given. 
The following s tud ies are described: 0 23<t/D 
238 in recent cora l s and re la ted carbonates; 
t r ace elements uptake by cora l s and sediments 
from New Caledonia; d i s t r i b u t i o n of aranium 
in near shore marine sediment; a sediment 
sqneezer for removal of pore waters wlthoat 
a i r contact ; and mechanisms for marine iron 
sulf ide formation. (Aath) 

<329> 
Kolodny, Y., and I . P . Kaplan, The Hebrew 
Onlversi ty, Departaent of Geology, Jerusalem, 
I s r a e l ; Onlversity of Ca l i fo rn ia , I n s t i t u t e of 
Geophvsics and planetary Physics , Los Angeles, 
CA. 1972 

Deposition of Oranlua in the Sediment and 
I n t e r s t i t i a l l a t e r of an Anoxic Fjord. 
cONF-700965! Part Of Proceedings of an 
In te rna t iona l Symposium on Hydrogeochealstry and 
Biogeoohemlstry held in Tokyo, Japan, September 
10, 1970, («0 p . ) ; OCL&-38-P-13«-6; Part of 
Kaolan, I . P , , Biological Cycling of Eleaents and 
Stable Isotopes In Marine Environments, Progress 
Report for April 1, 1971 to Hay 1, 1972, (»0 
p.) , 208 0. 

The d i s t r i bu t i on of uranium in the sediments 
of Saanich In l e t was determined using 
cheaical f rac t ionat ion methods to separate 
authiqenic uranium from d e t r i t a l uranium. 0 
23*/0 238 a c t i v i t y r a t i o s were found to be 
good Indicators for deternlKlng the 
eff iciency of the separa t ion , nraniua 
concentration in the sediment shows a 
s ign i f ican t enrichment r e l a t i v e t o deep sea 
sediment. Authlgenic a ran ias c o r r e l a t e s aost 
s trongly with the organic carbon content of 
the sediment, and i s probably bound as 
organo-uranyl cooplexes. Approxiaately half 
the uranium in the sediment of the cen t r a l 
fjord i s organical ly coaplexed and the 
remainder i s d i s t r i bu t ed among d e t r i t a l 
ffilnerals, authlgenic t e t r ava l en t mraniaa and 
uranium adsorbed on organic l a t t e r . Wranias 
i s highly enriched in i n t e r s t i t i a l water 
(both oxidizing and reducing waters with an 
Eh range of *380 ml to -IttO i?) r e l a t i v e t o 
i t s concentration in nornal seawatet. I t s 
concentrat ion appears to depend on the 
oxidation s t a t e and the organic content of 
the sediment. Concentration of a ranlu i by the 
sed l i en t s was found to te very e f f i c i en t in 
t h i s environment. The residence time of 
araniua in the water column was found to be 3 
or * orders of magnitude l e s s than estimated 
for the open ocean. (FBI) 

<330> 
l ivernan, J . I . , O.S, Atomic Energy CoaBissioa, 
Division of BiOBedical and Envlronaental 
Research, Washington, DC, 1974, December 

Introductory Testiaony. f*SH-1359; Part of 
Liveraan, J . I . , e t a l . Proceedings of the U.S. 
Envlron«ental Protection Agency Plntonium 

Standards Hearings on Platonlam and Other 
Transuraniara Elements; Sources, Environmental 
Distr ibut ion and Biomedical Effects held in 
Washington, D . C , December 10-11, 197i», (p, 
1-10), 327 p . 

Public concern regarding the manufacture and 
use of transuranium elements i s based on 
several f a c t s . Increasing quan t i t i e s of the 
t ransuranics are being produced, and the r a t e 
of production wi l l increase subs t an t i a l l y . 
Several radioisotopes of Pu and other 
t ransuranlc elements have exceedingly long 
l i f e - l i v e s and, once released, wi l l pe r s i s t 
and accumulate In the environaent for time 
periods extending over many human 
generat ions. These natural ly SKicurring 
alpha-emitting radioisotopes are known to 
produce cancer of the lung, bone, and l i v e r 
In hamans as well as in experimental animals, 
Heaningful judgments on the adeqaacy of 
carrent standards and gaidelines must be 
based in part on the knowledge and 
understanding acquired in the coarse of 
nuclear development Including the research in 
the l i f e sc iences . There are several 
doaestlc and foreign organizat ions , 
independent of government, tha t have played a 
ro le In the development of s tandards , 
c r i t e r i a and guide l ines . I t i s e s s e n t i a l to 
have adequate infornation on the bioaedical 
and envlronaental behavior of Pu and other 
t ransuranics in order to assure safety in 
current and future a c t i v i t i e s and to Ident i fy 
specif ic areas where increased understanding 
Is l ike ly to have the greatest impact on 
specif ic developmental, operat ional , and 
regulatory decisions so tha t research say be 
focassed on these areas . The major research 
proqraBS of the SEC on the bioaedical and 
envlronaental aspects of the t ransuran ics 
Include experieents In inhalat ion of 
aerosolized t r ansuran ics , effects of "hot 
p a r t i c l e s " , the Transuranium Registry and 
behavior of t ransuranlc elements dispersed 
globally by weapons t e s t i n g . Increas ingly , 
in an t ic ipa t ion of SBDA, research a c t i v i t i e s 
in the area of the t ransuranics I s being 
integrated with research on the environmental 
behavior and potent ia l health consequences of 
po l lu tan ts froB a l t e rna t ive energy sources so 
tha t a be t t e r assessment of the 
bloenvlronaental aspects of a l t e rna t i ve 
energy technologies cam be made, so as to 
help o rches t ra te t h e i r developaent, and to 
provide a sound basis for operating and 
regulating these technologies as they are 
In s t a l l ed . (FHH) 

<3 31> 
layer , S . i . (Coap.), A.I. Rudolph (Coap.) , D.E. 
Bell (Coap.), and R.S. Davidson (Coip.) , 
Ba t te l l e Coluabos l abo ra to r i e s , Columbus, OH. 
1972, June 30 

Bioenvironmeatal Effects Associated with Nuclear 
Power Plants? A Selected Bibliography, 
TID-2616H; 292 p . 

There are ISB abs t r ac t s contained in the 
bibliography. The sources used for the 
se lec t ion of references were Suclear Science 
Abstracts , special bibl iographies and review 
papers . The references contain authors , 
corporate authors , t i t l e , publication 
descr ip t ion , abs t r ac t s (in »ost cases) and 
keywords. Indexes on keywords, authors and 
report naabers are included. (HP) (ICB) 

<332> 
frenn, I . E . , D.S. atonic Energy Coaiission, 
Division of Biomedical and EnvlroiBental 
Research, fashiagton, DC. 197i», Deceaber 
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<332> CONT, 
Env i ronmen ta l l e v e l s of P lu ton inm and t h e 
Transplutonluff l E l e m e n t s , 8 a s n - 1 3 5 9 ; P a r t of 
L i v e r a a n , J . L . , e t a l . P r o c e e d i n g s of t h e O.S 
Env i ronmen ta l P r o t e c t i o n agency P l u t o n i u a 
S t a n d a r d s Hear ings on P l u t o n i u a and t h e 
Transuran ium f l e m e n t s ; S o u r c e s , E n v i r o n a e a t a l 
D i s t r i b u t i o n and B i o m e d i c a l E f f e c t s he ld i n 
Washington, B . C . , December 1 0 - 1 1 , 197i», ( p . 
89-112) , 327 p . 

I n f o r m a t i o n about t h e l o c a t i o n s , amoun t s , 
o r i g i n s , and d i s t r i b u t i o n s of Pu and 
t r a n s p l u t o n i u a e l e m e n t s p r e s e n t i n t h a 
e n v i r o n m e n t , a v a i l a b l e f o r e n v i r o n m e n t a l 
t r a n s p o r t , and n o t r e a d i l y amenable f o r 
r e t r i e v a l i s s u a m a r i z e d . E n v i r o n m e n t a l Pu i s 
d e s c r i b e d i n two g e n e r a l c a t e g o r i e s , namely 
g l o b a l l y o r l o c a l l y d i s t r i b u t e d P a . G l o b a l l y 
d i s t r i b u t e d Pu emana te s from two 
s o u r c e s — n u c l e a r weapons t e s t i n g and space 
n u c l e a r a p p l i c a t i o n . The g l o b a l I n v e n t o r y I s 
t h o u g h t t o be »K0,'<00 c u r i e s , p r i m a r i l y of Pu 
239 and Pu 2II0. Loca l s o u r c e s f a l l i n f i v e 
g e n e r a l c a t e g o r i e s ; n u c l e a r weapons t e s t i n g , 
n u c l e a r weapons a c c i d e n t s , major ABC 
p r o d u c t i o n and t e s t s i t e s , SEC c o n t r a c t o r 
i n d u s t r i a l t y p e f a c i l i t i e s , and p u r p o s e f u l 
r e l e a s e of w a s t e s u n d e r c o n t r o l l e d 
c o n d i t i o n s . Tt was c o n c l u d e d t h a t t h e a a j o r 
t r a n s u r a n l c a c t i v i t y i n t h e env i ronmen t I s 
composed of Pu and Am from weapons t e s t i n g 
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and that this material is detectable in 
surface soils around the world, although 
their presence raises the alpha background in 
surface soils generally less than It. The Pu 
and Aa activity per gran near the surface 
will decrease slowly'with tiae. Finally, 
local sources of Pu although much smaller in 
quantity than that from globally distributed 
weapons testing fallout can result in 
concentrations of Pu in soil exceedlngs the 
concentrations of the global level froB 
weapons testing. (RAF) 

Figures 1-7 show the yearly deposition of Pu 239 
in Sew York since 195H and its cumulative 
deposition, the distribution of Pu 239 between 
nctthern and southern hemisphere as of 
1970/1971, Pu 238 and Pu 239 in surface air «5 
degrees North, the distribution of Sr 90 with 
latitude. Pa 239 accuaulation in mCi/ka(Et2) at 
various locations la the onited states and the 
vertical distribution of Pu 239, Sr 90 and Cs 
137 in sandy loan soil samples from Hew England. 
Table 1-5 show estimates of globally 
distributed Pa, actlnide concentrations in 
Baited States soil, representative 
concentrations of Pu 239 in various media (Circa 
1971), preliiinary estimates of local soarces of 
Pu In the environment and concentrations of Pu 
in soil. 
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<333> 

<333> 
B e r t o n , H , , C o i m i s s a r i a t a I ' E n e r g l e a t o a l q a e . 
C e n t r e d ' E t a d e s , B r u v e r e s - l e - c h a t e l , P r a n c e . 
1972, August 

P e a c e f u l A p p l i c a t i o n s of l u c l e a r E x p l o s i o n s 
H i n e s , C h e n i s t r y , Gas E s t r a c t l o n , o i l 
E x t r a c t i o n . CEi-BI3-12<» (ADD 1 ) , 279 p . 

T h i s b i b l i o g r a p h y i s c o i p l e a e n t a r y t o t h e 
b i b l i o g r a p h y CEI-BIB-129 w r i t t e n i n 1968 . Tt 
i s compr i s ed of 78ft r e f e r e n c e s c o v e r i n g 
p r i n c i p a l l y t h e f o l l o w i n g doia imss S u c l e a r 
S c i e n c e A b s t r a c t s , G o v e r n a e a t Resea rch 
A b s t r a c t s , S c i e n t i f i c T e c h n i c a l Aerosoace 
R e p o r t s , l e B u l l e t i n S i g n a l e t i q u e of t h e 
C . H . P . S . , 1«Index de l a l i t t e r a t u r e H a c l e a l r e 
" t a n c a i s e aad r e p o r ' - s and books of t h e 
C e n t r a l L i b r a r y of S a c l a y . The d o c n a e a t s a r e 
p r e s e n t e d In a nunber of c h a p t e r s I n d i c a t e d 
i n a s u b j e c t i adpx t a b l e . The main t o p i c s 
covered a r e s a s p e c t s of underground 
e x p l o s i o n s sach a s c o n t a i l n a t i o n of 
uadergrooEd w a t e r , e n v i r o n n e n t a l e f f e c t s and 
E a d i o l o g i c a l p r o t e c t i o n ; B i n e s ; e h e a i s t r y ; 
p e t r o l e a n ; a a s ; n d i o n a c l l d e s . I n c l u d i n g Pa 
239 and Cf 252; and s p e c i f i c P lowshare 
p r o j e c t s . Seve ra l i n d e x e s a p p e a r a t t h e end 
of t h e b l b l i o g r a p h v s a u t h o r s i n d e x , i n d e x of 
' - e p o r t s , lEdex of r e v i e w a r t i c l e s , i n d e x of 
c o n g r e s s e s , i r d e x of b o o k s , and a p a t e n t s 
i n d e x . (Auth) (FHH) 

<33«> 
Koracda , J . J . , J . n . l a r t l n , P . S l k k e r i n k , and ? . 
S t a a r t , Lawrence R a d i a t i o n l a b o r a t o r y , 
B i o n e d l c a l D i v i s i o n , L i v e r « o r e , CA. 1970, 
J a n a a r y ' ' 

P o s t s h o t D i s t r i b u t i o n and Sovement of 
R a d i o n u c l i d e s Ir. S u c l e a r C r a t e r F j e c t a . 
nCPL-7191S| COHP-700101; P a r t of P r o c e t d l n g s of 
a Symposium on E n g i n e e r i n g wi th Nuc lea r 
E x p l o s i v e s h e l d in Las f e g a s , Bevada, J a n u a r y 
11J-16, 1970, (33 p . ) 

?he d i s t r i b u t i o n and p o s t s h o t movement of 
r a d i o n u r l i d o s i n Huc l ea r c r a t e r e j e c t a a r e 
d i s c u s s e d . C o n t i s a i n q s t a d i e s of t r l t i u a 
•loveaen* im e j e c t a a t Sedan c r a t e r 
a e a o n s < T a t e t h a t v a r i a t i o n s in t r l t i u a 
c o n c e n t r a t i o n a r e c o r r e l a t e d wi th s e a s o n a l 
r a i n f a l l and s o i l w a t e r isovements. L o s s e s of 
27 n<-i H 3 / f t 2 a r e e v i d e n t on Sedan c r a t e r l i p 
a t t h e end of a t h r e e y e a r p e r i o d of 
measa rements i a which an u n u s u a l l y l a r g e f l a x 
of r a i n was r e c e i v e d . The d i s t r i b u t i o n of 
gamna ^r - i t + i n a r a d i o n u c l i d e s and t r i t i u i i i s 
describ<!>d j n t h e r e c e n t l y c r e a t e d SCHOONBS 
c r a t e r e j e c t i f i e l d . The s p e c i f i c a c t i v i t y 
of r a d i i j B u o l i d e s ia t h e SCTOOHi"? e j e c t a 
c o n t i s a a m i s 5ho»a f o r e j e c t a c o l l e c t e d from 
t h e c r a t e r l i p t o " m i l e s ftoBGround '?ero 
(G5!) . The noveniest of H 181 and t r i t i u m i n t o 
th?a ^vb-ei^^ct^ p r e s h o t s o i l i s d e s c r i b e d a t a 
s i t e 3'^ 10 fep* from B3. (Aath) 

<335-v 
Koranrla, J . J . , J . ' , ' l a r t i n , and P . f i k k e r l n k , 
l a s r e n c e P a d i a t i o a L a b o r a t o r y , P i o n e d i c a l 
D i v i s i o i ! , L l v e r m o r o , CA. 1967, December 7 

i>t . s i laa l " r l t i a s a t 
and Sj f fc t i S t u d i P S . 

Sedan C r a t e r , P a r t 2. 
nCRL-' '0160; «2 o . 

S o i l 

Coat iEUing s t u d i e s of r e s i d u a l t r i t i u m In 
s o i l or e j e c t a depr^sl ted on t h e l a n d s c a p e 

aroaad t h e Sedan c r a t e r , Nevada t e s t S i t e , 
a r e concerned wi th t h e s p a t i a l and t e m p o r a l 
d l s t r i b u t i O B of THO l a t h e a r e a f r o a t h e 
c r a t e r l i p t o 5000 f t f r o i ground z e r o . 
Seasona l v a r i a t i o n s i n t h e o o B c e n t r a t i o n s of 
t r i t i u m i a s o i l w a t e r o c c u r a a i a l y d u r i n g t h e 
w i n t e r r a i n f a l l p e r i o d . D i l a t i o n e f f e c t s 
were obse rved t o a dep th of 3 f t d u r i n g an 
u n a s u a l l y h igh r a i a f a l l pe r iod ( 1 9 6 5 - 1 9 6 6 ) . 
D i l a t e d t r i t i u a c o n c e a t r a t i o n s i n t h e s u r f a c e 
s t r a t a of s o i l (6 i n , t o 3 f t ) i n c r e a s e t o 
a lmost t h e p r e d i l u t l o n l e v e l s d u r i n g t h e 
summer a s a r e s u l t of s o i l m o i s t u r e 
movements. When Sedan e j e c t a o c c u r s a s a 
sha l low l a y e r o v e r l y i n g t h e p r e s h o t s o i l , 
a a x i a a i t r i t i u a c o n c e n t r a t i o n s a r e found i n 
t h i s s o i l , u s u a l l y a t t h e maxl iua d e p t h of 
r a i n f a l l p e n e t r a t i o n , o r a p p r o x i a a t e l y 3 f t . 
Haximua c o n c e n t r a t i o n of t r i t i u a i n e j e c t a on 
t h e Sedan c r a t e r l i p i s found a t a d e p t h of 1 
t o 5 f t and i s c o r r e l a t e d with t h e d e p t h of 
e j e c t a m a t e r i a l s found around t h e c r a t e r l i p . 
An i n v e n t o r y of t r i t i a i i n the Sedan e j e c t a 
f i e l d was c a l c u l a t e d , based upon c o l l e c t i o n s 
of s o i l s a a p l e s a long t r a n s e c t s of t h e 
e j e o t a - c o v e r e d a r e a , a n i t o a d e p t h of 6 f t 
a t each s i t e . The t r i t i u a i n v e n t o r y 
a e a s a r e n e n t s a r e e s s e n t i a l l y of b i o l o g i c a l l y 
a v a i l a b l e wa te r In t h e s o i l s y s t e a . Bhen d a t a 
a r e c o r r e c t e d t o t o t a l s o i l - w a t e r t r i t i u m 
v a l u e s , t h e o a r r e a t i n v e n t o r y of t r i t l u B 
o u t s i d e t h e Sedan c r a t e r i n 1967, f i v e y e a r s 
p o s t s h o t , i s 5 t o 6% of t h e e s t i m a t e d 
i n v e n t o r y of t h e r e s i d u a l t r i t l a a i n t h e 
e j e c t a a t s h o t t i m e . (Auth) 

<336> 
Hot g i v e n , Sevada O p e r a t i o n s O f f i c e , l a s Vegas, 
N?. 1973 , J a n u a r y 

R e p o r t s A v a i l a b l e i a t h e Alaskan I n f o r m a t i o n 
Program. NTO-101 (Sev. 3 ) ; 17 p . 

.». b i b l i o g r a p h y has been compiled l i s t i n g a l l 
docufi^ats a v a i l a b l e in t h e open f i l e 
d e p o s i t o r i e s i n Alaska a t which a n c l a s s i f i e d 
s c i e n t i f i c and t e c h n i c a l r e p o r t s a r e 
a v a i l a b l e r e l a t i n g t o t h e OS&EC's Amchitka 
I s l a a d A c t i v i t i e s . These r e p o r t s p r o v i d e 
f a c t s of t h e t e s t program and d e t a i l measures 
be ing taker, t o a s s u r e t h e s a f e t y of t h e 
raablic ^nd t e s t p a r t i c i p a n t s a s w e l l a s 
p r o t e c t i o n of t h e e n v i r o n s e n t - - 1 6 3 r e p o r t s 
a r e c i t e d . (BBH) 

<337> 
Not g i v e n , Nevada O p e r a t i o n s O f f i c e , Las Vegas, 
n . 1073, J u l y 

Repor t s A v a i l a b l e i n P lowshare Open F i l e . 
mo-m (Bev. 3) ; 35 p . 

A b i b l i o g r a p h i c l i s t i n g of a l l open f i l e 
p u b l i c a t i o n s c o n c e r s i n q P r o j e c t s Gasbaggy, 
R u l i s o n , Bio Blanco and Wagoa wheel i s 
p r o v i d e ! . These p r o j e c t s a r e p a r t of t h e 
OSAEC's P lowshare Program to d e v e l o p p e a c e f u l 
uses f o r n u c l e a r e x p l o s i v e s and use t h e 
onergy of deep ly b u r i e d n u c l e a r e x p l o s i v e s t o 
i n c r e a s e t h e p e r m e a b i l i t y and p o r o s i t y of 
rock t h e r e b y s t i m u l a t i n g t h e f low of n a t u r a l 
g a s . Repo r t s i n c l u d e p r o d u c t i o n t e s t i n g 
d a t a , on and o f f s i t e Rad-Sa fa ty d a t a , and 
m i s c e l l a n e o u s d a t a , 2U0 r e f e r e n c e s a r e c i t e d , 
(BBH) 
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<338> 
Baye r , F . C . , " J a t l ona l o c e a n i c and A t a o s o h e r l c 
a d m i n i s t r a t i o n . Ear th S c i e n c e s l a b o r a t o r i e s , l a s 
Vegas , N?. 1 9 7 3 , Say 

A P r e l i n i n a r y S e l s m i c i t y Study of t h e S o u t h e r n 
Nevada Region Q u a r t e r l y R e p o r t , J a n a a r y - H a r c h 
1973 . sr)AA-TH-ESl-SSL-26; SVO-746-12; 109 p . 

A c o o p e r a t i v e f?SL, Sand ia L a b o r a t o r i e s , and 
OSGS) network of 21 s e i s m i c v e l o c i t y 
s e n s i t i v e s t a t i o n s i s o p e r a t e d in the 
s o u t h e r n Sevada a r p a ; t h e s t a t i o n s a r e 
moni to red by t h e BOAA/ESl Nevada S p e c i a l 
P r o i e c t s P a r t y , l o c a t e d i n Las Vegas , Nevada, 
The most a c t i v e a roa d u r i n g t h i s p e r i o d was 
in t h e " a n g e r H o u n t a i n s / F r e n c h a a n Lake a r e a 
or. and a d j a c e n t t o t h e Nevada T e s t S i t e 
(NTS). S i x Bonthlv s e i s i l c i t y maps a r e 
i n c l n d o d ; t h r e e of t h e s o u t h e r n Nevada r e g i o n 
and t h r e e of <-he s e l s a l c i t y on and a d j a c e n t 
t o t h e Nevada T e s t S i t e . T h i s I s t h e i n i t i a l 
quar»-er lv s e i s m i c b u l l e t i n c o v e r i n g t h e 
s o u t h e r n Sevada r e g i o n , a s l o n i t o r e d by t h e 
Las Vegas, Nevada-based S p e c i a l P r o j e c t s 
P a r t v . T'lo s e i smic d a t a oupu t i s l i s t e d In 
t h e Hypocente r Summaries and t h e s t a t i o n d a t a 
i s t a b u l a t e d in t h e S e i s B o l o g i c a l B u l l e t i n s . 
The a n a l y s e s a r e t h e r e s u l t of d a t a s c a l e d 
only from t h e l o c a l c o o p e r a t i v e network and 
s o l u t i o n s de t e rmined by a l o c a l - e p i c e n t e r 
program. A t o t a l of 365 e p i c e n t e r s i s 
l i s t e d , ove r t w o - t h i r d s a s s o c i a t e d w i th t h e 
Ranger Koafi tains s e q u e n c e . (Auth) 

<339> 
B l a n k e n n a q e l , S .K . , and J . E . H e i r , J r . , U .S . 
D e p a r t a e n t of t h e I n t e r i o r , G e o l o g i c a l S u r v e y , 
H a s h i n g t o n , DC. 1971 

Geohydrology of t h e E a s t e r n Par* of P a h a t e 
Mesa, Nevada T e s t S i t e , Nye Coan ty , Mevada. 
G e o l o g i c a l Sarvey P r o f e s s i o n a l Paper No. 712-B; 
35 B. 

d i v i d e on t h e e a s t , i s e s t i a a t e d t o be 8 ,000 
a c r e - f e e t per y e a r . E s t i m a t e s of 
groundwater v e l o c i t y va ry as much as two 
o r d e r s of maani tude—5 t o 250 f e e t per y e a r . 
Based on t h e a s sumpt ion t h a t most g roundwate r 
lovement o c c u r s a long i n t e r c o n n e c t e d 
f r a c t u r e s and t h a t some movement o c c u r s 
th rough i n t e r s t i c e s , a r e a s o n a b l e e s t i s s a t e of 
v e l o c i t y i s l e s s t h a n 15 f e e t pe r y e a r . (Auth) 

<3S0> 
C h e r d y n t s e v , V.V. , a s d J . Schmovak ( T r a n s l a t o r ) , 
G e o l o g i c a l I n s t i t u t e of t h e Academy of S c i e n c e s 
of t h e BSSI, Da t ing l a b o r a t o r y , Moscow, BSSS; 
Kazakh U n i v e r s i t y , Alma-Ata, USSR, 1971 

Oraniara l i t . 
23« p . 

S e t e r P r e s s , J e r u s a l e m , I s r a e l ; 

A s y s t e m a t i c a c c o u n t of t h e e x p e r i m e n t a l d a t a 
a v a i l a b l e on uranium 23» In n a t u r e i s 
p r e s e n t e d . The a e e d s of s p e c i a l i s t s I n t h e 
f i e l d of a r a n l a m , r e a d e r s i n t e r e s t e d i n 
s c i e n c e in g e n e r a l , and r e s e a r c h e r s i n t h e 
f i e l d s of g e o l o g y , p h y s i c s , a r c h e o l o g y , 
oceano loqv , and s o i l s c i e n c e a r e c o n s i d e r e d . 
Expe r imen ta l d a t a and l i t e r a t u r e r e f e r e n c e s 
i n c l a d i n g f o r e i g n p u b l i c a t i o n s a r e e x h a u s t i v e 
up t o 1966. Chap te r 1 d e a l s w i t h t h e 
p h y s i c a l p r i n c i p l e s of n u c l e a r g e o c h e m i s t r y . 
Succeeding c h a p t e r s a r e devoted t o 
f r a c t i o n a t i o n of heavy r a d i o a c t i v e e l e m e n t s 
i a n a t a r e , f r a c t i o n a t i o n of r a d i o a c t i v e 
I s o t o p e s , 0 23* i n n u c l e a r g e o c h e m i s t r y , 0 
23t in uranium m i n e r a l s , 0 23U i n c o n t i n e n t a l 
wa te r s and in S u a t e r n a r y d e p o s i t s , and D 23it 
in t h e o c e a n . D a t i n g w i th 0 23« , 
p a r t i c u l a r l y d u r i n g t h e Q u a t e r n a r y , I s 
e x t e n s i v e l y d i s c u s s e d . A t t e n t i o n i s c a l l e d 
t o I t s u s e in t h e f a t u r e a s a t o o l of modern 
n u c l e a r g e o c h e m i s t r y . (ST) 

T h i s i s a t r a n s l a t i o n of BRM-23U. 

A deep s t r a c t u r a l d e p r e s s i o n , t h e S i l e a t 
Canyon c a l d e r a , u n d e r l i e s t h e e a s t e r n p a r t of 
Pahu te Hesa, Sye County , Nev. The c a l d e r a I s 
e l l i p t i c a l i n p l a n and measures a b o u t 11 by 
1« m i l e s ; t h e g r e a t e r a x i s t r e n d s in a 
n o r t h - n o r t h e a s t e r n d i r e c t i o n . E x p l o r a t o r y 
d r i l l i n g r e v e a l e d a T e r t i a r y v o l c a n i c s e c t i o n 
of a s h - f l o w and a s h - f a l l t u f f s and r h y o l l t i c 
l a v a f lows which a t t a i n e d t h i c k n e s s e s i n 
e x c e s s of 13,686 f e e t . H y d r a u l i c t e s t s made 
in deep d r i l l h o l e s i n d i c a t e d t h a t t h e s e 
v o l c a n i c r o c k s a r e c a p a b l e of t r a n s m i t t i n g 
w a t e r and t h a t measu rab le p e r m e a b i l i t y o c c u r s 
a* d e p t h s g r e a t e r t h a n 3,500 f e e t below t h e 
t o p of t h e s a t a r a t t ^ d z o n e . Host movement of 
g roundwate r beneath t h e aasa o c c u r s t h r o u g h 
i n t e r c o n n e c t i n q f a u l t and j o i n t s y s t e m s . The 
y i e l d of wa t e r t o w e l l s from i n t e r v a l s of 
a s h - f a l l and nonwelded a s h - f l o w t u f f s , 
p a r t i c u l a r l y t h o s e t h a t a r e z e o l i t i z e d o r 
a r g i l l i z e d , i s low. Hence t h e s e r o c k s a r e 
c o n s i d e r e d t h e bes t media f o r l i n i n g of 
unaerqrouEd chambers i n t h e s a t u r a t e d z o n e . 
In t h e S i l e n t Canyon c a l d e r a , d e o t h t o w a t e r 
r a n g e s from about 1,952 f e e t ( a l t . «,1SU f t ) 
in t h e w e s t e r n p a r t t o 2 ,350 f e e t ( a l t , « ,685 
f t ) i n t h e e a s t e r n p a r t . In t h e e x t r e m e 
n o r t h w e s t e r n p a r t of t h e Hevada T e s t S i t e , 
o u t r i d e t h e c a l d e r a , t h e dep th t o wa te r i s 
abou t 8S0 f e e t ( a l t . 11,700 f t ) . PUBplag 
t e s t s I n d i c a t e t h a t t r a a s n i s s i v i t i e s r a n g e 
from 1,*00 t o 110,000 g a l l o n s per day p e r 
f s o t . H a t e r d e r i v e d from d r i l l h o l e s a t 
Pahu te Hesa moves s o u t h w e s t w a r d and sou thward 
toward t h e l a a r q o s a D e s e r t t h r o u g h O a s i s 
V a l l e y , C r a t e r P l a t , and w e s t e r n J a c k a s s 
P l a t s . The f low, a c r o s s a 15-rai le unde r f low 
s t r i p which e x t e n d s f r o a t h e h y d r a u l i c 
b a r r i e r on t h e west t o t h e g ronndwate r 

<3«1> 
C l a a s s e n , H . C , O.S, Depa r t aen t of t h e I n t e r i o r , 
G e o l o g i c a l Survey , F e d e r a l C e n t e r , Lakewood, CO, 
1973, J a n u a r y 

Hater Q n a l l t y and P h y s i c a l C h a r a c t e r i s t i c s of 
Hevada T e s t S i t e f a t a r - S a p p l y B e l l s . 
0SGS-«7«-158; NTS-2H2; 152 p . 

Chemica l , r a d i o c h e m i c a l , and h y d r a o l i c d a t a 
o b t a i n e d by t h e B .S . G e o l o g i c a l Survey from 
t h e w a t e r - s u p p l y w e l l s a t t h e Sevada T e s t 
S i t e a r e p r e s e n t e d . Time v a r i a t i o n s i n t h e s e 
p a r a m e t e r s a r e d i s c u s s e d and e v a l u a t e d , A 
d i a g r a o B a t l c r e p r e s e n t a t i o n of w e l l 
c o n s t r u c t i o n and l l t h o l o g y p e n e t r a t e d i s 
i n c l u d e d f o r each w e l l , (Auth) 

<3II2> 
Heard , H . C , B.P . Bonner , A.G. Duba, S.N. 
Schock, and D.B. S t e p h e n s , Lawrence l i v e r m o r e 
l a b o r a t o r y , l i v e r m o r e , CA, 1973, May 22 

High P r e s s u r e Hechan ica l p r o p e r t i e s of H t . 
Helen , Hevada, Tuff . 0CID-1S261| <H p , 

P r e s s u r e - v o l t t i e , u n i a x i a l s t r e s s , f a i l u r e 
e n v e l o p e , u n i a x i a l s t r a i n , and a c o u s t i c 
v e l o c i t y a e a s u r e a e n t s have been made on t h e 
p o r o u s , f i n e g r a i n e d 9 t , Helen t u f f . For 
each t y p e of a e a s u r e a e n t , t h r e e l e v e l s of 
s a t u r a t i o n were i n v e s t i g a t e d ; 0, 50 and 
100*. A d d i t i o n a l I n t e r m e d i a t e s a t u r a t i o n s 
were examined in t h e f a i l u r e and a c o u s t i c 
v e l o c i t y d e t e r m i n a t i o n s . H y d r o s t a t i c 
c o o p r e s s l o n t o ttO kbar y i e l d compac t ions 
r a n g i n g f r o a 21% f o r 0* s a t u r a t i o n t o 23% 
f o r 100* s a t u r a t i o n s . Bulk moduli (K) a s 



<3S«2> 
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<3!>2> CONT. 
de te rmined a t low p 
p ressure -vo lusop and 
y i e l d v a l u e s of app 
both t h e dry and sa 
c o r r e s p o n d i n g r a n g e 
from t h e u n i a x i a l s 
a p p r o x i m a t e l y 15 t o 
de to rmlned fo r t h e 
anomalous r e s u l t s s 
i n t e r a c t i o n between 
i i i f e r a l s . R e s u l t s f 
measures ' en t s a l s o s 
i n t e r a c t i o n s , s h 
^ t , Helen t u f f depe 

r e s s u r e i n both 
u n i a x i a l s t r e s s l o a d i n g 

r o x i n a t e l y 30 kbar f o r 
t u r a t e d t o f f . The 

of s h e a r modul i (micro) 
t r e s s t e s t s a r e 

30 k b a r . Both S and mic ro 
50? s a t u r a t e d t u f f g ive 
u g g e s t i n g c h e m i c a l 

t h e w a t e r and component 
r o t t h e a c o u s t i c v e l o c i t y 
n g g e s t c h e m i c a l 
r s t r e n g t h s (p i ) of t h e 
nd s t r o n g l y on wa te r 

c o n t e n t a t a l l p r e s s u r e s . T a l a e s fo r p i i n 
dry t a f f r a n g e from 0 . 2 t o 3.0 k b a r o v e r t h e 
p r e s s u r e r a n g e of 1 ba r t o 7 k b a r . In t h e 
f u l l y s a t a r a t e d m a t e r i a l , p i r a n g e s from 0.1 
t o 0 , 3 5 kbar o v e r the same p r e s s u r e r a n g e . 
D u c t i l e b e h a v i o r i s u b i q a i t o u s f o r a l l 
s a t u r a t i o n s a t p r e s s u r e s l e s s t h a n 0 ,5 t o 1,0 
k b a r . The p a t h In u n i a x i a l s t r a i n l o a d i n g 
r i s e s d i r e c t l y t o t h e v i c i n i t y of t h e f a i l u r e 
enve lope and t h e n c l o s e l y p a r a l l e l s i t t o t h e 
h i g h e s t p r e s s u r e s , IndeBendea t of w a t e r 
c o n t e n t . (Auth) 
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<3I»I»> 

<3iia> 
Becke r , K. , and D.S . J o h n s o n , Oak Ridge N a t i o n a l 
l a b o r a t o r y . Hea l th P h y s i c s D i v i s i o n , Oak S i d g e , 
TN. 1970, Sarch 5 

Nonphotographic Alpha Au to rad iog raphy and 
Neu t ron - Induced A u t o r a d i o g r a p h y , S c i e n c e , 
1370-1372 

167, 

Mlth a new combina t ion of two t e c h n i q u e s , (1) 
a l p h a - p a r t i c l e o r f i s s i o n f ragment 
r e g i s t r a t i o n i n t h i n polymer f o i l s by e t c h i n g 
and (2) a u t o m a t i c c o u n t i n g and m a g n i f i c a t i o n 
of t h e e t c h e d p e r f o r a t i o n s by l o c a l 
e v a p o r a t i o n of a t h i n me ta l l a y e r wi th an 
e l e c t r i c s p a r k , the s e n s i t i v i t y of 
c o n v e n t i o n a l p h o t o g r a c h l c methods for 
d e t e m i n i n g q u a n t i t y and s p a t i a l d i s t r i b u t i o n 
of a lpha e m i t t e r s , f i s s i l e m a t e r i a l s , and of 
e l e m e n t s undergo ing (n, a lpha) r e a c t i o n s can 
be d r a s t i c a l l y improved, w i thou t need fo r 
darkroom p r o c e s s i n g and mic roscop ic 
e v a l u a t i o n . (Aath) 

<3«5> 
C a s a r e t t , A . P . , C o r n e l l O n l v e r s i t y , Sew S t a t e 
V e t e r l n a r v C o l l e g e , Department of P h y s i c a l 
B i o l o g y , I t h a c a , NY. 1968 

R a d i a t i o n D e t e c t i o n and Dos ime t ry . P a r t of 
R a d i a t i o n B i o l o g y , Chap t e r 3 , P r e n t i c e - H a l l , 
I n c . , Enqlewood c l i f f s . New J e r s e y , ( o . 3 1 - 5 6 ) , 
368 p . 

Th i s c h a p t e r d e a l s wi th r a d i a t i o n d e t e c t i o n , 
measurement , and d o s i m e t r y and w i t h g e n e r a l 
t e c h n i q u e s of i r r a d i a t i o n . R a d i a t i o n 
d e t e c t i o n methods a r e rev iewed and s e v e r a l 
t y p e s of d o s i m e t e r s a r e d e s c r i b e d . Emphasis 
i s p l aced on t h o s e d e t e c t o r s t h a t a r e used i n 
r a d l o b l o l o g y f o r measur ing r a d i a t i o n 
d i s t r i b u t i o n and e x p o s u r e . Techniques of 
measur ing i n t e r n a l dose to t i s s u e s and 
f a c t o r s which i n f l a e n c e t i s s u e dose a r e 
d i s c u s s e d . D e s c r i p t i o n s of s e v e r a l 
e x p e r l m p u t a l e x p o s u r e s e t - u p s a r e i nc luded i n 
t h i s s e c t i o n . (ST) 

<3ii6> 
C l e s e n t e , G . P , , Comi ta to N a z i o n a l e p e r I ' E n e r g i a 
K n o l e a r e , ' ^nvl rcnmenta l R a d i o a c t i v i t y 
L a b o r a t o r y , " o s e , I t a l y . 1973 

In Vivo f teasarements of P l u t o n i u a 239 in Han. 
COHF-720';03; P a r t of B a j d o s o , E. ( E d . ) , H e a l t h 
P h y s i c s Problems of I n t e r n a l C o n t a a l a a t l o a , 
P r o c e e d i n g s of t h e IRPA 2na Surcpean Congress on 
R a d i a t i o n P r o t e c t i o n h e l d In Budapes t , Hungary, 
"ay 3 - 5 , 1«72, (p, 5 0 3 - 5 0 7 ) , 655 p . 

Three d i f f e r e n t s e t s of equipment 
for ase in making i n v i v o lung mea 
of P lu tonium 239 of p e r s o n n e l a t t 
Nuclear C e n t r e , Rome, I t a l y , where 
fue l e l e m e n t s a r e p r e p a r e d . All 
were made i n s i d e t h e s h i e l d e d room 
Whole Body Coan t e r of t h e Labora to 
c r y s t a l conposed of a 125 aa x 0.5 
c r y s t a l o p t i c a l l y c o u p l e d t o a 125 
CsI(Na) c r y s t a l used t o g e t h e r with 
shape d i s c r i m i n a t i o n sys tem y i e l d e 
n e c e s s a r y s e n s i t i v i t y of U nCi 
o b t a i n e d from t h e t h r e e s e t s of co 
equ ipsen* a r e r e p o r t e d . (S?) 

were t e s t e d 
s a r e m e a t s 
he C a s a o c l a 

p l a t o n l u B 
e a s a r e m e n t s 

of t h e 
r y . A twin 

mm Nal (TI ) 
mm X 50 a i 
a p u l s e 

d t h e 
e s u l t s 
a n t i n g 

<3«7> 
D a v i s , v., J r . , Oak P ldqe N a t i o n a l L a b o r a t o r y , 
Chemical Technology D i v i s i o n , Oak B i l g e , TN. 
197i», A p r i l 

H i g h - E f f i c i e n c y P a r t i c u l a t e Air F i l t e r s : S t a t e 
of t h e Art Sumiiiary P ' ^ r t a l n i n q t o P l a t o n i a 

A e r o s o l s , O S I l - M - » » 6 3 s 9 p . 

H i g h - e f f i c i e n c y p a r t i c u l a t e a i r (HESA) 
f i l t e r s now b e i n g manufactured c o i a e r c i a l l y 
r o u t i n e l y exceed t h e s p e c i f i c a t i o n o f 
removing 99.97% of 0 . 3 " u - d l a a e t e r p a r t i c l e s 
of a Honod i spe r se d l o c t y l p h t h a l a t e (DOP) 
a e r o s o l . L a b o r a t o r y t e s t s I n d i c a t e t h a t when 
sach f i l t e r s a r e p r o p e r l y i n s t a l l e d In 
s e r i e s , a t l e a s t up t o t h r e e , each w i l l 
perform a t t h i s same l e v e l w i th p l a t o n i a 
a e r o s o l s , l e a d i n g t o d e c o n t a m i n a t i o n f a c t o r s 
i n e x c e s s of 3 x 10(E*10) . F i l t e r media t h a t 
a r e r e s i s t a n t t o s e r i o u s d e g r a d a t i o n by 
hydrogen f l u o r i d e and f l u o r i n e a r e now i n t h e 
p r o c e s s of assembly i n t o f i l t e r u n i t s f o r 
t e s t i n g . (Auth) 

<3it8> 
L i g h t , i1 ,E. , A . J . H u l b e r t , and B.K. J o h n s o n , 
Lovelace Founda t ion f o r Medical E d a c a t i o n and 
Resea rch , I s h a l a t i o n Toxico logy Resea rch 
I n s t i t u t e , Albuquerque , NM, 1973, December 

Aa I n s t r u m e n t f o r Rea l t ime D e t e r m i n a t i o n of 
C o n c e n t r a t i o n s of A e r o s o l s of A l p h a - E m i t t i n g 
R a d i o n u c l l d s e fo r Bse In Animal I n h a l a t i o n 
S t u d i e s . l F - 1 6 ; P a r t of H c C l e l l a n , 8 . 0 . and 
Ruporech t , F .C . ( S d s . ) , I n h a l a t i o n Tox ico logy 
Research I n s t i t u t e i a n a a l R e p o r t , 1972-1973 , ( p . 
2 1 - 2 3 ) , 3112 p . 

An a e r o s o l c o n c e n t r a t i o n moni tor has been 
des igned and f a b r i c a t e d fo r t h e pu rpose of 
measur ing a e r o s o l c o n c e n t r a t i o n s of 
a l p h a - e m i t t i n g r a d i o n u c l i d e s d a r i n g e x p o s u r e s 
of e x p e r i m e n t a l a n i m a l s . Aeroso l s ample s a r e 
drawn a t flow r a t e s of 200-500 c c / i i n from 
t h e e x p o s a r e chamber and th rough a f i l t e r 
which i s s e p a r a t e d f roa a d i f f u s e d - j u n c t i o n 
s i l i c o n r a d i a t i o n d e t e c t o r by a p p r o x i m a t e l y 1 
cm. The f a c e of t h e d e t e c t o r i s c o v e r e d by a 
l i g h t t i g h t mylar c o v e r . A a p l l f l e d p a l s e s 
from t h e d e t e c t o r a r e r o a t e d t h r o u g h a 
d i s c r l n i n a t o r so t h a t on ly p a r t i c l e s above a 
t h r e s h o l d energy a r e coun ted - The c o u n t i n g 
c i r c u i t r y computes and d i s p l a y s a c c u i a l a t e d 
a c t i v i t y and t h e r a t e of a c c u m u l a t i o n . (Auth) 

<3i»9> 
Pa r fyonov , v . A . , N.¥ . Ryabov, and K.N, S t a s , 
Onion Resea rch I n s t i t u t e of I n s t r u m e n t a t i o n , 
S t a t e C o s m i t t e e f o r O t i l l z a t l o n of Atomic 
Energy, Hoscow, OSSS. 1973 

P e r s o n n e l H o n l t o r l n g of R e s p i r a t o r y T r a c t 
O v e r l r r a d i a t l o a Hazard Dae t o Radon Decay 
P r o d u c t s . COHF-720503; P a r t of B a l d o s o , E, 
( E d . ) , Hea l th P h y s i c s Problems of I n t e r n a l 

C o n t a m i n a t i o n , P r o c e e d i n g s of t h e IRPA 2nd 
European Congress on R a d i a t i o n P r o t e c t i o n h e l d 
In B a d a p e s t , Hungary, l a y 3 - 5 , 1972, (p . 
m9-152) , K55 p . 

The known p e r s o n n e l moni to r lnq t e c h n i q u e s of 
radon s h o r t - l i v e d decay p r o d u c t s a r e rev iewed 
and t h e i r a d v a n t a g e s and d i s a d v a n t a g e s a r e 
d i s c u s s e d . A s p e c t s of f u r t h e r development of 
m o n i t o r i n g a p p a r a t u s a r e d i s c u s s e d . (Auth) 

<350> 
Pos ton , J . W . , Oak Ridge N a t i o n a l L a b o r a t o r y , 
Hea l th P h y s i c s D i v i s i o n , Oak Ridge , TN. 1971 

a D e t e c t o r f o r t h e i leasarement of Dose 
D i s t r i b u t i o n s a t a Bone -T i s sue I n t e r f a c e , 
CONF-701112: STT/POB/269; P a r t of P r o c e e d i n g s of 
a Symposium on 'few Developments i n P h y s i c a l and 
B i o i o a i c a l R a d i a t i o n D e t e c t o r s he ld i a Vienna , 
A u s t r i a , November, 2 3 - 2 7 , 1970, (p . 2 9 0 - 3 1 9 ) , 
7£12 p . 
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<350> COST. 
Radiation detectors are described which 
f a c i l i t a t e the aeasureaent of dose 
d i s t r i b u t i o n s a t a bone»tissue i n t e r f a c e . 
These s a a l l ex t rapola t ion- loniza t ioa chaabers 
allow the aeasureseffits of dose d i s t r i b u t i o n s 
a t depths i s t i ssue-equivalent phantoms, a 
s ign i f i can t laproveaent over dosimeters of 
t h i s general type. Such measuteaents allow a 
sore accurate assessment of the importance of 
t h i s in te r face in the e s t ab l l shae i t of 
external rad ia t ion exposure s tandards. 
Detectors c h a r a c t e r i s t i c s , sach as sa tura t ion 
voltage as a function of electrode spacing, 
d i rec t iona l response of the chaabers, and 
effects of change in co l lec t ing e lec t rode 
area , are discussed. A aethcd for measuring 
ionizat ion currents produced in these 
chambers a t large dis tances from the point of 
measurement i s presented. Results of 
measurements in a t i s sue-equiva len t phantom 
are presented for neutrons from several 
i so top lc sources, i . e . , AoB, AaBe, and PuBe. 
Dose d i s t r i bu t i on from a 1« MeT neutron 
source are given a l s o . The s ignif icance of 
these r e s u l t s in r e l a t i on to t h e o r e t i c a l 
s tudies and the present exposure standards i s 
discussed. (Auth) 

<351> 
Paabe, O.G,, G.J, Newton, J,A. Hewhianey, B.B. 
Boecker, I .E . Bowen, Lovelace Foundation for 
Hedical Education and Research, Inhalat ion 
Toxicology Research I n s t i t u t e , Albuquerque, NH. 
1973 

An loproved Systea for Exposure of Beagle Dogs 
to Radioactive Aerosols. Lr-ft6; Part of 
HcClellan, H.O, and Rapprecht, F,C. (Eds, ) , 
Inhalat ion Toxicolooy Research I n s t i t u t e innual 
Report, 19-'1-1973, (p. 10-15), 342 p. 

A new apparatus i s described for indiv idual ly 
exposing beagle dogs to radioact ive aerosols 
for periods uo to two hours. The system 

u t i l i z e s a whole-brfy plethysaograph for 
neasuring the dog's resp i ra tory a c t i v i t y 
daring the exposure. The dog i s res t ra ined 
in the plethysmograph and only the nose i s 
exposed to the rad ioac t ive aerosol , 
provision i s Bade for aerosol generat ion, for 
heat t r ea taen t of the aerosol , i f necessary, 
and for sampling for aerosol charac ter iza t ion 
with a cascade i«pactor , a f i l t e r , and an 
e l e c t r o s t a t i c p r e c i p i t a t o r . The primary 
iaproveients ©vet previous eqoipaent includes 
(1) use of s t a i n l e s s s t e e l glove boxes with 
safety-glass viewing windows for housing the 
aerosol eqaipnent, (2) s i ap l l f l ed aerosol 
chamber and aerosol d i l a t i on sys tea , 
(3) lsolat lon of the high temperature heating 
colamn used for heat t r ea taen t sf aerosols , 
(1)provision for obtaining duplicate and 
sa l t i p l e aerosol saap les , and (5) remote 
control and monitoEiag from a s ingle control 
panel of a l l normal operations inclading 
sampling. Successive t e s t s with monodlsperse 
aerosols of Pu 239 Pu02 showed the 
reproducibi l i ty of aerosol concentrations and 
pa r t i c l e s i ze d i s t r i b u t i o n s as measured with 
s a l t i p l e saaples . (iuth) 

<352> 
Watson, C.R,, Ba t te l l e Beaorlal I n s t i t u t e , 
Pacific Northwest l a b o r a t o r i e s . Biology 
Departaent, Richland, »a. 1968, Bay 

Radionuclide Scanning F a c i l i t y for Dogs. 
BSil-7lis; Part of Thompson, 8.C., e t a l (Sds , ) , 
Annual Report for 1967, (p. 315-317), 253 p. 

A dog scanning apparatus , f i r s t operated in 
1960, has been refined so that i t allows 
siaaitaneous scanning for Pu 239 and Am 211. 
Beagle dogs were scanned following inhalat ion 
of la 2«1-enriohed Pu 239, to determine 
whether these inhaled radionuclides follow 
the same path within the body. (ST) 
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<353> 

<353> 
Atkins, H. t . , Brookhaven National Laboratory, 
Hedical Research Center, Opton, long Is land, NY, 
1969, Janaary 

The Hedical Use of Cal iforniaa 252. BSL-12919; 
CONF-681032; Part of Barker, J . J . (Ed.), 
Proceedings of a Symposiam on Californlam 252 
held in Hew York City, New York, October 22, 
1968, (p. 285-302) , 376 p . 

Methods of t rea t ing r ad io res i s t an t anoxic 
tamor c e l l s are reviewed. The use of 
californiam isotopes as implantable f i s s ion 
neatron soarces , a var ie ty of high l inear 
energy t ransfe r r a d i a t i o n s , has been 
suggested. The advantages of aslag t h i s 
isotope and i t s l im i t a t i ons are discussed. 
Results of s tud ies with human tumor c e l l s In 
cu l tu re showed that the r e l a t i ve b io log ica l 
ef fect iveness of californium with respect to 
protracted i r r a d i a t i o n by radiaa i s 
approximately 2 . 9 . Studies are la progress 
to determine the oxygen enhancement r a t i o of 
cal ifornium. (ST) 

<35ii> 
Bair, W.J., and H,C, Thompson, Ba t te l l e Hesorlal 
I n s t i t u t e , Pacif ic Northwest Laborator ies , 
Biology Department, Richland, f i . 197t|, February 

Plutoniua: Biomedical Research. Science, 183, 
715-722 

The biomedical l i t e r a t a r e on plutonium was 
reviewed in an e f for t to suanarize the known 
tox ic e f f ec t s of t h i s element and to evaluate 
the hazards to man. Because of the future 
ro le of Plutonium in the production of power 
and in fueling breeder r eac to r s , more 
information i s needed on other radionucl ides 
with which the t ox ic i ty of plutoniua can be 
compared. The chemical and physical 
proper t ies of plutonium are br ie f ly 
summarized and a br ief h i s t o r i c a l sarvey of 
biomedical s tudies in the Onited S ta te s i s 
given. The Atomic Energy CoBaission now 
spends approximately $6 a l l l l o n on research 
on plutonium and the t ransuranlc elements. 
Inhalat ion i s the aos t probable route of 
ent ry In to man daring occupational exposure, 
Platonium reaching man by way of 
environmental routes i s more l i ke ly to be by 
uptake of resuspended p a r t i c l e s than through 
food cha ins . From 0,3 t o 0.5 million Curies 
of plutoniua have been released as a r e su l t 
of atmospheric weapons t e s t s . Autopsy 
r e s u l t s in the Boston area suggest tha t each 
human may accumulate 10(E-17) of t h i s t o t a l 
amount. Resul ts of beagle dog s t ad i e s 
suggest t h a t inhaled soluble plutonium may be 
largely cleared from the lungs within a year 
and t rans located to bone and l i v e r . Insoluble 
pa r t i c l e s are re ta ined in the lungs longer 
and are t rans located primarily t o regional 
lyoph nodes. The influence of physical and 
chemical form and route of administrat ion oo 
speed of reaoval from the blcod and 
t rans loca t ion i s discnssed. Deposition s i t e s 
within the l i ve r and bone and ae tabol lsa and 
re tent ion within these and other t i s s u e s i s 
reviewed. Excretion s tudies by Langhaa 
(1956) c i t e the slow removal of in jec ted 
Plutonium. Anlaal s tudies show t h a t the 
acute t o x i c i t y of in jec ted plutonium I s due 
to i t s des t ruc t ive e f fec t s on the 
hematopoietic system. The t o s t s ens i t i ve 
index of platonium t o x i c i t y in bone i s the 
induction of osteosarcoma. Beagle dog s tud ies 
a t the Onlversi ty of Otah showed t h a t Pu 239 
i s five to ten times aore toxic than Ba 226 
(Says, 1972). Other anlaa l s tudies showed 
tha t the e a r l i e s t response t o inhaled 
Plutonium I s lymphopenia, but the aost 

sens i t ive index i s lung cancer. The sa fes t 
and most e f fec t ive decontamination measures 
used on man are discussed. Problems 
encountered in attempting to evaluate the 
hazardous e f fec t s of platonium in man and to 
es tabl ish exposure l imi t s are discassed. 
"resent accepted ICRP pera i s s lb le body burden 
for occupational exposure is UO nCl. I t i s 
suggested that much more Information on 
Plutonium tox ic i ty i s needed so that r e l i a b l e 
predict ions can be made. (ST) 

<355> 
Barron, E.S.G., and J . Haatz, University of 
Chicago, Chicago, IL. 19!l5 

Clinical Hedlcine and Sedical Research: Studies 
on the HechanlSB of Plutonium In toxica t ion . 
CN-2736; Part of Health Problems Relating to 
Product for Honth of Harch 1915, (p. H-1) , 35 p. 

PlatonluB n i t r a t e (0.0001 9) added to human 
blood serum and subjected to e lec t rophores i s 
migrated with the beta-gamma globulin 
f rac t ion. Upon u l t r a f i l t r a t i o n of plutoniua 
seraa and platoniam plasaa mixtures, 2'» and 
15% of the plutonium was found in the 
u l t r a f i l t r a t e . There was no difference 
between dialyzed and undlalyzed samples, an 
indication tha t plutoniua did not form firm 
complex compounds with the anions of blood 
plasaa. (Auth)(ST) 

<356> 
Basson, J,K,, C.H, iyndman. A,J.A. Heyns, W,H, 
Keeley, I . Webster, C.P.S. Barnard, A.H. Munro, 
and I , Webster, National suclear Research 
Center, Pellndaba, South Africa; Chaaber of 
Mines of Soath Africa, Johannesburg, South 
Africa; National Research I n s t i t u t e for 
Occupational Diseases, Johannesburg, South 
Africa. 1971 

A B i o s t a t i s t i c a l Invest igat ion of Lung Cancer 
Incidence in South African Gold/Oranlum Miners. 
CONF-710901; A/CONF-H9/P-659; STI/PDB/300| Part 
of Proceedings of the I th In te rna t iona l 
Symposium oa the Peaceful Oses of Atomic Energy 
held in Geneva, Switzerland, Seotember 6-16, 
1971, Vol, 11, (p. 13-29) 

The incidence of lung cancer among Soath 
African gold miners was invest igated t o 
determine whether, as a resu l t of exposure t o 
radon daughters, a r i s ing from the presence in 
the ore as mined of low concentrat ions (0.015 
to 0.075% 0308) of uranium, i t i s greater 
than for the male population as a whole, A 
random sample of 1100 men was drawn from the 
t o t a l of 227,000 white miners reg is te red by 
the Chaaber of Mines up to the end of 1967, 
and the camalative exposure for each man was 
calculated as the product of the s h i f t s 
worked underground and the relevant 
conceatratlon of radon daughters . On the 
bas is of surveys Bade in twelve typ ica l 
mines, est imates of radon concentrat ions 
expressed in "working levels" were assigned 
to each of the 119 nines concerned. The 
average cumulative exposure over the period 
1960-7 was 35.8 "working level months". Froa 
the number of deaths due t o brochogenic 
carcinoma and the extimated population a t 
r isk (using an expansion factor (227,000/1100 
equals 206) the crude death r a t e s were 
ca lcula ted . The average annoal death r a t e 
due to lung cancer among white gold miners in 
South Africa was found to be 2.96 per 10,000 
(or 3.70 when corrected for a l l possible 
oaissioBS) as compared with 3,12 for the 
general population of white South African 
males (or 3.67 when corrected for age 
d i s t r i b a t i o n ) . I t I s concluded that the 
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<357> 
B e n n e t t , B . G . , Hea l th and S a f e t y l a b o r a t o r y . New 
York, NY. 1979 , December 

Env i ronmen ta l Pathways of T r a n s u r a n l c E l e m e n t s . 
WASH-1359; P a r t of l i v e r m a n , J , 1 . , e t a l . 
P r o c e e d i n g s of t h e ! I ,S , Env i ronmen ta l P r o t e c t i o n 
Aoency P l a t o n i u m S t a n d a r d s Hea r ings on P l a t o n l u B 
and O t h e r Transuranium Elemen t s s S o a r c e s , 
Env i ronmen ta l D i s t r i b u t i o n and B i o a e d i c a l 
' f f e c t s held i n i a s h i n g t o n , B . C . , December 
1 0 - 1 1 , 19V«, fp . 1 3 1 - 1 5 5 ) , 127 p . 

Exposure of pan t o t r a n s u r a n l c e l e m e n t 
c o n t a m i n a t i o n may o c c u r by t h e i n h a l a t i o n or 
i n g e s t i o n pa thways . A d i s c u s s i o n i s g i v e n of 
t h e s p e c i f i c a s p e c t s of t h e s e p a t h w a y s , s ach 
a s r e s u s p e n s l o n of d e p o s i t e d a c t i v i t y , p l a n t 
u p t a k e , and p h y s i c a l and b i o l o g i c a l t r a n s f e r s 
i n t e r r e s t r i a l and a q u a t i c e n v i r o n m e n t s . Tn 
a d d i t i o n , t h e a e a s u r e m e n t s of f a l l o u t Pu, 
t r a c i n g t h e c o u r s e o f t h i s m a t e r i a l i n a i r 
and d i e t t o man, p r o v i d e some of t h e most 
d i r e c t l y a p p r o p r i a t e d a t a r e g a r d i n g t h e 
e n v i r o n m e n t a l p a t h w a y s . Tt i s g e n e r a l l y 
r e c o g n i z e d t h a t f o r an I n i t i a l l y a i r b o r n e 
r e l e a s e , t h e I n h a l a t i o n pathway i s t h e 
dominant c o n t r i b u t o r t o t h e tody burden i n 
man. Tha low s o l u b i l i t y of t h e t r a n s u r a n l c 
e l e m e n t s i n h i b i t s o l a n t u p t a k e and a b s o r p t i o n 
from t h e q a s t r o l i s t e p t i n a l t r a c t and B l n l a i z e s 
t h e l a p o r t a n c e of t h e I n g e s t i o n pa thway . For 
c o n t a m i n a t i o n which o r i g i n a t e s on t h e ground 
s u r f a c e , s a c h a s l e a k a g e s or s p i l l s , 
r e s a s p e n s l o n c o u l d be an l a p o r t a a t 
c o n s i d e r a t i o n . I t I s r e c o g n i z e d t h a t a number 
of p a r a s e t e r s a r e i n v o l v e d i n d e s c r i b i n g t h e 
r e s u s p e n s l o n p r o c e s s , i c l u d l n g s o i l 
c o n d i t i o n s , m o i s t u r e , wind, v e g e t a t i o n c o v e r 
and m e c h a i c a l d i s t u r b a n c e s such as d i g g i n g o r 
t r a f f i c . The f a c t o r s I n f l a e n o i n g p l a n t 
u o t a k e of t r a n s u r a n l c e l e m e n t s a r e c h e m i c a l 
f o r a . S o l u b i l i t y , o x i d a t i o n s t a t e of t h e 
r a d i o a c t i v e e lement c o a n o s i t l o n aad pH of t h e 
s o i l and p l a n t s p e c i e s . From t h e d a t a 
a v a i l a b l e , t h e u p t a k e of Pa was a s s i g n e d a s 
10(B-«) ( p C i / g f r e s h w e i g h t per p c i / g d r y 
s o i l ) p l u s o r s i n u s an o r d e r of m a g n i t a d e , 
w i t h o p t a k e of Am and Cu abou t 30 t i n e s 
g r e a t e r . The i n g e s t i o n and i n h a l a t i o n 
pa thways of f a l l o u t Pn t o man a r e c o n s i d e r e d 
i n d e t a i l . I n g e s t i o n i n t a k e of f a l l o u t Pa 
h a s been d e t e r m i n e d f r o a c o n c e n t r a t i o n 
r e s u l t s and food c o n s u a p t i o n e s t i m a t e s . The 
r e s u l t s f o r t h e annua l i n t a k e d a r i n g 1972 was 
1.6 p c i due 35S t o g r a i n p r o d u c t s , 20? each 
t o v e g e t a b l e s , f r u i t s and mea t s and l e s s t h a n 
s« t o d a i r y p r o d u c t s . I n h a l a t i o n i n t a k e of 
f a l l o u t pu can be d e t e r i i n e d d i r e c t l y from 
t h e measured a i r c o a c e a t r a t i o n s . E s t i m a t e s 
of r e t e n t i o n In l u n g , t r a n s f e r t o b lood and 
o rgan d i s t r i b u t i o n s a r e o b t a i n e d a s l n g t h e 
ICRP Task Group Lung l o d e l . The a e a s u r e d 
i n h a l a t i o n i n t a k e of f a l l o u t Pu and t h e 
e o a p u t e d o rgan b u r d e n s a r e shown g r a p h i c a l l y . 
The c u a a l a t i v e d o s e s t h r o n g h 1973 t o an 
i n d i v i d u a l exposed t h r o u g h o u t t h e e n t i r e 
f a l l o u t p e r i o d s i n c e 195« have been 15 mre i 
t o l u n g , 8 a r e a t o bone and ft stem t o l i v e r , 
(PIM) 

F i g u r e 2 shows i n h a l a t i o n i n t a k e and burden I n 

man of / 2 1 « , 2 4 0 / 2 3 9 , 2 4 0 / food in Hew York, 
19-?2, Tab le 2 shows Pu 239,2!t0 i i e t a r y I n t a k e 
i n New York, 1972. Table 3 shows f a l l o u t Pa 
239,2*0 i n h a l a t i o n i n t a k e and computed body 
burden's . T a b l e » shows f a l l o u t Pa 239 ,210 in 

<358> 
B e n n e t t , B .G, , Hea l th and S a f e t y L a b o r a t o r y , 
York, I T . 1«>7», J a n u a r y 1 

P a l l o a t P lu ton ium 239 Dost 
P a r t of Hardy, E . P . , J r . , 
Q u a r t e r l y Summary R e p o r t , 
t h roaqh December 1, 1973, 
p . 

t o Han. HASt-278; 
F a l l o u t Program 
September 1, 1973 
( p . T-41 - r - 6 3 ) , 163 

The dose t o man t h r o a g h t h e ye 
Pu 239 from weapons t e s t i n g I s 
be 15 o r e s t o l u n g , 7 mrea t o 
t o l i v e r . The dose o o n B i t a e n t 
yea r 2 000 a c e somewhat l a r g e r 
a l r e a d y d e l i v e r e d due t o t h e a 
i r r a d i a t i o n of t i s s u e f r o a t h e 
organ b u r d e n s . The dose es t i ra 
on t h e p r e d o a l n a a t i n h a l a t i o n 
c o n s i d e r i n g t h e Pa 239 concen t 
i n New york and u t i l i z i n g t h e 
lang model . The computed orga 
In g e n e r a l ag reemen t w i th t h e 
a n a l y s e s . The e q u a t i o n s used 
organ b u r d e n s and dose s a r e pr 
examples of a c u t e and c h r o n i c 
s i t u a t i o n s a r e a l s o g i v e n . (Aa 

ac 197 2 dae to 
estiaated to 
bone and * mrem 
s through the 
than the doses 
ontlnaed 
accumulated 
ates are based 
pathway, 
rations in air 
ICSP Task Group 
a burdens are 
reported tissue 
to obtain the 
esented and 
intake 
th) 

Table 1 shows Sr 90 and pa 239 aeasureaents in 
surface air and deposition in Hew York, Table 2 
shows fallout Pu 239 data for Sew York inclading 
deposition, inhalation intake, and content in 
tissues of man. Table 1 shows Pa 239 in man. 
New York 1968. Table 5 shows Pu 239 in aan, 
Colorado and Hew Mexico, 1970-1971. 

<359> 
Burr, B.a,, Jr., O.S, atoalc Energy Coasission, 
Division of Bioaedical and EnvironaeBtal 
Research, ifashinqton, DC. 1971, Beceaber 

Biomedical Effects of Plutoniua on Humans. 
fASH-1359s Part of liveraan, J.L., et al. 
Proceedings of the U.S. Environmental Protection 
Agency Platonlam Standards Hearings on Plutoaias 
and Other Transuranium Elementss Soarces, 
Envireaaental Distribution and Biomedical 
Effects held in Hashlogton, D,C., December 
10-11, 19711, (p. 231-231), 327 p. 

Coaparatively little inforaation is available 
regarding the effects of Pu and other 
actlnide eleaents on aan. There are three 
groups of Individuals who have been exposed 
to and/or retained Pu for some tiae. The 
first group consists of persons who have been 
occapationally exposed to Pu at soae tiae in 
their working life, lacluded in this groap 
are soae workers from the Haahattan Project 
who have maintained naltiples of the aaxiaam 
per«isslble body bordea (HPBBj for nearly 300 
vr. Also there are over 200 iadastrii%l 
exposures between 1953 and 1970 that resulted 
in burdens of Pu exceeding 25% of the SPB3. 
The second group consists of 18 people 
thought to be hopelessly ill, who were 
injected with Pn during and iBaediately after 
the days of the Manhattan Project to stady 
excretion and distribution patterns in san. 
The third group is the world at large. The 
general popolatioa has accoaiilated alaute 
quantities o£ Pu from the falloot debris that 
resulted froa nuclear testing in the 
atBosphere and froa the atiospheris bnro-«p 
of a therioelectric geaeEator. The clinical 
follow-up of persons with bacaens has beea 
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<359> COST. 
reassur ing, but any conclaslons with respect 
to l a t e e f fec t s of Pu in man must remain 
t en t a t i ve for sone t i a e . I t can be s t a t e d , 
however, t h a t ava i lab le data dose not support 
the viewpoint t ha t the cur rent r a l i a t i o n 
protection standards and guidel ines which 
have been followed for aany years 
underestimate by many orders of magnitude the 
r i sk due to Pa deposi t ion in aan. fFl^,) 

<360> 
Caldecott , R.S. (Ed.), and L.A. Snyder (Ed.) , 
Onlversity of ainnesota. Center for Continuation 
Study of the General Extension Division, 
Hinneapolis, -n. 1O60, April 25 

Radioisotopes in the Biosphere, Proceedings of 
a SymposluFi held at tae Tlniversity of Minnesota, 
Sinneaoolls , "lionesota, October 19-23, 1959. 
univers i ty of ainnesota Pr in t ing Department, 
Minneapolis, ^'Innssota, 597 p . 

The syiposins was concerned with a discassion 
of ^he fac t s and df^ficlencies in knowledge 
r e l a t ing to the pathway of radio iso topes from 
the '•Ime they enter s o i l s u n t i l they are 
excro'-ed froa l lv ipg systems. Papers were 
roportod under thp following sec t ions ; 
radioisotopes in s o i l s and Blasts? 
radioisotopes and t h e i r r e l a t i on t o the 
genetic mechanise and ishyslolcgical 
processes; radiois '^topes and environmental 
cirruBstances; raaioi<5otcpes in the sk»le ton; 
radioisotope +oKicity; and radioisotope 
absorotion aad fflcthods of "=liialnation. 
Par t icu la r eipphasis was placed oa the uotake 
of radioisotopes by p l a n t s , a a i s a l s , and aan 
and th° l e n e t l c consequences of t h e i r 
ina^s t ion. Thirty-s^ven paoess were 
presented; seven were abs t rac ted separa te ly 
for the data base, (ST) 

<3fi1> 
Casare t t , A.P., Cornell " n l v e r s l t v . Mew York 
S«-a*e yp to r imry Collefie, Oooartgent sf Physical 
Biology, Tthaca, 'iY. 196S 

«odlfi--;at-on i f oad ia t io i Tniury. Part of 
Padiat-ios Biology, Chapter 11. Prent ice-Hal l , 
I n c . , ^aglf^wood cllffe?. New J^rsev, (c . 
25f;_2f 5) , iKP p . 

Physical and b io log ica l fac tors ami chemical 
protect ive aaents a re considered. Some o^ 
the current c"n<-»ot«! of the treat-oen* of 
r i d l a t ion injury art> reviewed. Physical 
Ti'^'Hficatioiis nf n d i a t i c n injury include 
par t ia l ^gdv rad iaHon , r e l a t i v e b io log ica l 
e^ff^ctiveness and th*^ inflaepc^^ of l i a e - r 
ppprqy *rapsfe^, dose ratf^, and chronic 
i r r a d i a t i o n , Tsara^i^traES consids^red and^^r 
' • iologiral f'lc'-or? i r e ane, qent>tlG 
cons t i t u t i on , seF, i-esl th, d i e t , en ioc r i a" 
sia^usr, o^yq< â cosr-'^ntra-s-i^a, tengpri+are, 
ap.4 hibernat ion. The ^ost <^ff&ctiv^ c l a s s nf 
cl^pnicil Drol-f^ctor^, the 
an ino th i" l s - -cys te lEo; cyBtcigina; 
'•,2-i'5iEo>-f-l!yli,sc'<-'<.io«ri-'a dlhyi l raaf joi le , 
which rearran>ies *3 ?-'«ercaptriethylaauacidine; 
and rel^tpd •structures, and theor ies of 
t h e i r r9''iopr>-»t!>ctive iiechar.isns are 
diKCUf-od. <to-?prnl other «!abstaaG9s which 
hav<̂  dpa'-^nstri^ed ôsf̂  reduction ^actors 
pi?p) i ro -fayiewp^, "he chapter cincludes 
wi^h ^ bri»f 1̂  sr-n-^ion of posti m d l i t i o a 

Casarot*, * . " , , Cornell ' Jnivars i ty , 'Jew Y3rk 
=;tate VPtorinarv Colleq*", D«=par*rPEt of Physical 
Bioloiy, r t h i c a , •!?. I'̂ '̂ B 

Radiation Effects oa Bicroorgaaisas and 
Independent Cell Systeas. Part of Sadiation 
Biology, Chapter 7. Prentioe-Hall , I n c . , 
Snglewood C l i f f s , Hew Jersey, <p. 116-158), 368 
p . 

Target theories are reviewed aad the 
interpretation of experimental results in 
teras of the target theories is discussed. 
Studies of radiation effects oa 
microorganisms and maaiialiaa cells in tissue 
Gultare In which the parameters of survival, 
ability to carry on metabolic processes, 
ability to repair and divide, aad growth were 
studied are reviewed. Radiation sensitivity 
of In vivo and In vitro saaaalian cells is 
compared. Indirect effects froii the 
irradiated median are discassed. (ST) 

<363> 
Casarett, A.P., Cornell Onlversity, New York 
State Teterinary College, Departaent of Physical 
Biology, Ithaca, BY, 1968 

Differential Cell Sensitivity. Part of 
Radiation Biolojy, Chapter s. Prentice-Hall, 
Inc., Englesood Cliffs, New Jersey (p. 159-170), 
3«8 p. 

Tarioas c e l l u l a r cha rac t e r i s t i c s which have 
beea show?, to co r r e l a t e with r ad io sens i t i v l t y 
are discussed. These are narl<»ar and 
chroaosoBp volume, p lo i iy , »xtra nac lpo l l , 
Iccatioa of centromeres, r a t i o of suclear 
volume to cytoplasmic volane, naiber of 
'I ' i tochronlria, mitot ic rat<?, and degree of 
cpll d l f f e r sBt ia t ion . On the basis of these 
c h a r a c t e r i s t i c s and his tologic observations 
of c e l l u l a r changes, aanaalian parenchymal 
c e l l s were divided into four general 
categories of r ad io sens i t i v l t y . Ba«?ed on the 
c r i t e r i o n of ear ly c e l l death as judged hf 
his to log ic study, groups of "lammalian c e l l s 
in order of decreasing s e n s i t i v i t y a re : 
na'-are lyaphocy'-es, e ry th rob las t s , and 
cert=iln spermatogonia; granulosa c^l ls from 
ovarian f o l l i c l e s , Bvol-scytes, i n t e s t l E i l 
crypt c ^ l l s , aad epider' ial germinal c<alls; 
gas t r i c glaaa c e l l s and endothel ia l c e l l s of 
^aal l blood vesse l s ; os^eifel^^sts, 
o s t eoc l a s t s , chondroblasts , granalos.1 c e i l s 
of Dr l s i t i ve ovarian f o l l i c l e s , 
sper^ator'ytt^s, aad sp-^rmatlds; graauiocytes , 
oste-srytes, spero, mi super f ic ia l c e l l s of 
the -fci s^Toiatest lnal t r a c t ; ?5?renchyaal lad 
dac^ c e l l s of glands, ^IHroblasts , 
eniio«-helial c e l l s of large blood vesse l s , and 
erythrocytes ; flbrocytf^s, re^ ica la r c e l l s , 
chonirocytras, ani phagocytes; and mascle and 
nerve c ° i l s , (SD 

<3«a> 
c a s i r p t t , A.P., C.Tirticll ' lu ivers i tv , lew Yorit 
Stat«= ye^erlnary Coii<=-qe, D^partn^nt of Physical 
Blolciv, I thdc i , HY. 19(3^ 

Ra>liitioa 2f^<^ct^ on Haior orgm Svs^^^rs of 
laaaaals. P^irt of °adla<-isn Biology, Chaofoc «. 
P r e n t i i u - ' I i l l , I n c . , Eml.»¥0.j.l C l i f f s , Nosi 
Jerspy, (o. 171-21«J, Ift-' 9. 

~fcis ch.ipi-fer concentrates on th<= hi-^talojic 
aai f aac t ion i l chanies in ^he f^ajor masudlian 
nz'pn -Vo^^-as followiiii expj'̂ ur '̂̂  ^o t o t a l 
body r a i i i t i o n . The p tesen t i t ion iayolves a 
-umary of naay experin^iits in which varying 
Ins^s o* rad ia t ion were used. A bri°f rs>vie« 
T£ the n o r n l his-cology and fjnction of the 
f-issups i s Included whore '=!uch information i s 
coa?iipr*^d important to ai aa le rs t ind ing of 
the r ad ioseas l t i v i t y of ^h^ organ, e f fec t s 
on th^" following organ srstf^^^ are r-^vl^wed: 
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<361l> COST, 
b lood and h e m a t o p o i e t i c t i s s u e , d i g e s t i v e 
sys t em, v a s c u l a r s y s t e m , b o n e , s k i n and h a i r , 
r e s p i r a t o r y sys t em, a r i n a r y s y s t e m , a a s s l e 
and c o n n e c t i v e t i s s u e , n e r v o u s s y s t e m , e y e , 
e a r , male and f s n a l e r e p r o d u c t i v e s y s t e m s , 
and e n d o c r i n e s y s t e a . The s t r e s s and i B i a n e 
r e s p o n s e s t o r a d i a t i o n a r e b r i e f l y d i s c u s s e d . 
The t e s t i s a ccoapan i ed by a a i e r o a s p i c t u r e s 
and h i s t o l o g i c s e c t i o n s . (ST) 

<365> 
C a s a r e t t , I . P . , C o r n e l l O n l v e r s i t y , Sew f o r k 
S t a t e V e t e r i n a r y C o l l e g e , D e p a r t a e n t of P h y s i c a l 
B i o l o g y , I t h a c a , NY. 1968 

Applied R a d i a t i o n B i o l o g y , P a r t of S a d i a t i o n 
B i o l o g y , C h a p t e r l i t . P r e n t i c e - H a l l , I n c , , 
Snglewood c l i f f s . New J e r s e y , ( p , 3 1 5 - 3 » 5 ) , 368 
P , 

Soae of t h e p r a c t i c a l a p p l i c a t i o n s of 
i o n i z i n g r a d i a t i o n a r e d e s c r i b e d . These 
i n c l u d e m e d i c a l . I n d u s t r i a l , and r e s e a r c h 
u s e s . The e f f e c t s of backg round , m e d i c a l , 
f a l l o u t , and I n d u s t r i a l aad r e s e a r c h 
r a d i a t i o n e x p o s u r e s on t h e human p o p u l a t i o n 
a r e c o n s i d e r e d . Risk t o i n d i v l d a a l s I s 
a s s e s s e d i n t i a e of d e t r i m e n t a l s o a a t i c and 
g e n e t i c s e f f e c t s and g e n e t i c e f f e c t s on l a t e r 
g e n e r a t i o n s , (ST) 

<366> 
C a s a r e t t , A . p . , C o r n e l l O n l v e r s i t y , Sew York 
S t a t e V e t e r i n a r y C o l l e g e , D e p a r t a e n t of P h y s i c a l 
B i o l o g y , I t h a c a , NT. 1968 

L a t e E f f e c t s of R a d i a t i o n , P a r t of R a d i a t i o n 
B i o l o g y , C h a p t e r 12 . P r e n t i c e - H a l l , I n c . , 
Enqlewood C l i f f s , New J e r s e y , ( p , 2 6 5 - 2 8 3 ) , 368 
p . 

T h i s c h a n t e r d e a l s w i t h l o n g - t e r m r a d i a t i o n 
e f f e c t s , a p p a r e n t a o n t h s o r y e a r s a f t e r 
r e c o v e r y f r o a i n i t i a l r a d i a t i o n syndromes . 
These e f f e c t s i n c l u d e l i f e - s h o r t e n i n g , 
c a r c i n o g e n e s i s , and a g i n g . T h e o r i e s of 
r a d i a t i o n c a r c i n o g e n e s i s a r e d i s c u s s e d i a 
t e r a s of s o m a t i c m u t a t i o n , v i r u s e s , t i s s u e 
l e s i o n s , t h r e s h o l d d o s e , d i r e c t v e r s u s 
i n d i r e c t i r r a d i a t i o n , and t h e d o s e - r e s p o n s e 
r e l a t i o n s h i p . T h r e s h o l d s of c a r c i n o g e n e s i s 
and d o s e - r e s p o n s e e f f e c t s a r e c i t e d from r a t 
e x p e r i m e n t s . R a d i a t i o n c a r c i n o g e a e s i s 
s t a d i e s I n man-- tamor i n c i d e n c e i a J a p a n e s e 
bomb s u r v i v o r s , r a d i a t i o n t h e r a p y p a t i e n t s , 
radium d i a l p a i n t e r s and l a b o r a t o r y w o r k e r s , 
and f o l l o w i n g d i a g n o s t i c r a d i a t i o n , and 
l eukemia i n r a d i o l o g i s t s — a r e r e v i e w e d , 
o t h e r l a t e e f f e c t s of r a d i a t i o n , e f f e c t s on 
f e r t i l i t y and bone aad r a d i a t i o n c a t a r a c t s , 
a r e ment ioned . (ST) 

<367> 
Comar, C.L. (Cha i rman) , N a t i o n a l Academy of 
S c i e n c e s , N a t i o n a l Resea rch C o u n c i l , D i v i s i o n of 
Hed ica l S c i e n c e s , Washington , DC. 1972, November 

The E f f e c t s of P o p u l a t i o n s of Exposure t o Low 
l e v e l s of I o n i z i n g R a d i a t i o n . Repor t of t h e 
Advisory Committee on t h e B i o l o g i c a l E f f e c t s of 
I o n i z i n g S a d i a t i o n s ; 217 p , 

A sammary and a n a l y s i s of c u r r e n t knowledge 
r e l a t i n g t o r i s k s from e x p o s u r e t o i o n i z i n g 
r a d i a t i o n i s p r e s e n t e d . The r e p o r t d e a l s 
wi th t h e s c i e n t i f i c b a s i s f o r t h e 
e s t a b l i s h m e n t o f r a d i a t i o n p r o t e c t i o n 
s t a n d a r d s and encompasses a review and 
r e e v a l u a t l o n of e x i s t i n g s c i e n t i f i c knowledge 
c o n c e r n i n g r a d i a t i o n e x p o s u r e of haaan 
p o p u l a t i o n s , ''he f o l l o w i n g g e n e r a l 

p r i n c i p l e s a r e r e c o a a e n d e d s c o n s i d e r a t i o n of 
c o s t - b e n e f i t , u p p e r l l a i t s f o r non-Medica l 
e x p o s u r e f o r p e r s o n n e l and t h e g e n e r a l 
p u b l i c , r e s t r i c t i o n s oa med ica l r a d i a t i o n 
e x p o s u r e , g u i d a n c e f o r n u c l e a r power i n d u s t r y 
and c o n s i d e r a t i o n of u n c o n t r o l l e d r e l e a s e s , 
o c c u p a t i o n a l aad emergency e x p o s u r e l i i i t s , 
• o r e e n v l r o n a e n t a l r a d i a t i o n s t u d i e s , aad 
a c c u r a t e e s t i a a t e s aad p r e d i c t i o n s of 
r a d i a t i o n e q u i v a l e n t d o s a g e s f r o a a l l p l a n n e d 
aad e x i s t i n g s o u r c e s . C a r r e a t i n f o r a a t i o a i s 
r e p o r t e d u n d e r t h e f o l l o w i n g c h a p t e r t i t l e s : 
needs of t h e t i n e s , s o u r c e s of i o n i z i n g 
r a d i a t i o n aad p o p u l a t i o n e x p o s u r e s , 
e n v i r o n m e n t a l t r a n s p o r t and e f f e c t s of 
r a d i o n u c l i d e s , g e n e t i c e f f e c t s o f i o n i z i n g 
r a d i a t i o n , e f f e c t s of i o n i z i n g r a d i a t i o n on 
growth and d e v e l o p a e n t , and s o m a t i c e f f e c t s 
of l o n i z i a g r a d i a t i o n . (ST) 

The a p p e n d i c e s c o n t a i n t a b l e s of b a s i s of r i s k 
e s t i m a t e s and i n c i d e n c e o r r i s k of l e u k e m i a , 
t h y r o i d , b o n e , s k i n , b r e a s t , aad l u n g c a n c e r , 
and o t h e r n e o p l a s m s . 

<368> 
Cooper , J . A . , B a t t e l l e Memorial I n s t i t u t e , 
P a c i f i c Nor thwes t l a b o r a t o r i e s . R a d i o l o g i c a l 
S c i e n c e s D e p a r t m e n t , S i c h l a n d , WA. 1973, A p r i l 

E lemen ta l C h a r a c t e r i z a t i o n of S imula t ed Hraaium 
Mine A t a o s p h e r e s . BIIW,-1751 ( P a r t 2 ) ; P a r t o f 
B l e l s o n , J . S . , e t a l . Annual Repor t f o r 1972-
( p . 1 -2) , 116 p . 

The c o r r e l a t i o n of t h e h igh i n c i d e n c e of lung 
c a n c e r s and o t h e r r e s p i r a t o r y a i l m e n t s i n 
a r a n i u a m i n e r s w i t h lung e x p o s u r e r e q u i r e s 
a c c u r a t e c h a r a c t e r i z a t i o n of t h e 
r a d i o n u c l i d e , e l e m e n t a l and o r g a n i c c o n t e n t 
of t h e uranium n i n e a t m o s p h e r e . S imu la t ed 
uranium s i n e a e r o s o l s used i n a n l a a l e x p o s a r e 
c h a a b e r s a r e b e i n g c h a r a c t e r i z e d aad compared 
t o t h e a e r o s o l s found i a o p e r a t i n g uranium 
mines . (Aath) 

<369> 
Dean, P.W., Los Alaaos Scientific Laboratory, 
Biomedical Research Group, Los Alamos, NH. 
1973, April 

Estimation of Chest Mall Thickness in lung 
Counting for Plutonium. Health Physics, 2*, 
a39-ii«i 

Direct aeasurements with an ultrasonic 
analyzer were made to estimate the thickness 
of soft tissue ia the chest wall overlying 
the lungs. Bore than one point was measured 
since thickness in individuals varies 
considerably. Also, the right chest wall is 
typically thicker than the left. Six 
aeasureaents were made in each of the 393 
individuals between the ribs in a 120 BB 
diameter circle on each side of the chest. 
ill of the measurements were made with the 
subjects standing. The effective thickness 
for both sides of the chest was calculated. 
The average effective tissue thickness for 
this group of subjects was 22.6 mm, with a 
standard deviation of 3.9 mn aad a range of 
1H-33 «B. The effective tissue thickness 
also was calculated froa measarements of 
varioas body parameters sach as weight, 
height and chest circaaference. (RAP) 

<370> 
Dolgirev, E.I., G.N. Kaidanovsky, aad V.P. 
Shaaov, Institute of Radiation Hygiene, 
Leningrad, OSSR. 1973 

In Vivo Counting of Trassuraniua Isotopes in the 
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<370> CONT. 
Human Body. COHF-720503; P a r t of Bnjdoso , E, 
(Fd.) , Hea l th P h y s i c s P rob lems of I n t e r n a l 
C o n t a m i n a t i o n , P r o c e e d i n g s of t h e IRP4 2nd 
Saropean Congres s on R a d i a t i o n P r o t e c t i o n h e l d 
i n B a d a p e s t , Hungary, Hay 3-"^, 1972, (p. 
U97-502) , 655 p . 

The method of t h e d e t e r m i n a t i o n of Pu and Im 
d e p o s i t e d In human l a n g s , l i v e r and s k e l e t o n 
i s d e s c r i b e d . C a l i b r a t i o n of a s c i n t i l l a t i o n 
c o a n t e r ( S a l (Tl) c r y s t a l 0 ,1 ca l o n g , 15 cm 
d i ame te r ) and a p r o p o r t i o n a l c o u n t e r (AR-CHU, 
window a r e a of 300 ci52 and g a s l a y e r 
t h i c k n e s s of y , 5 cm) i s made wi th a phantom 
p r o v i d i n g variafee t h i c k n e s s of t i s s a e 
a b s o r b e r . A c t i v i t y d i s t r i b u t i o n i n t h r e e 
s a b j e c t s i s p r e s e n t e d . Organ c o n t e n t s a r e 
g iven a s a p e r c e n t a g e of t h e t o t a l body 
c o n t e n t . The s k e l e t o n c o n t a i n s more t h a n a 
h a l f of t h e t o t a l i n c o r p o r a t e d a c t i v i t y . 
T h i s s u g g e s t s t h a t t h e c o n t a s i n a t i o n o c c u r r e d 
many y e a r s ago. C o n s i d e r a b l e v a r i a t i o n i s 
obse rved i n i s o t o p e d i s t r i b u t i o n s between 
l u n g , l i v e r and s k e l e t o n l a d i f f e r e n t 
s u b j e c t s , t h a t can be a t t r i b u t e d t o d i f f e r e n t 
chemica l forms and modes of e n t e r i n g of 
t r a n s u r a n i u m i s o t o p e s i n t o t h e haaan body. 
(Auth) (F1H) 

<371> 
D o l p h i n , G,W,, and S, J a c k s o n , Atomic Energy 
Resea rch E s t a b l i s h m e n t , H e a l t h P h y s i c s a n i 
Medical D i v i s i o n , H a r w e l l , B e r k s h i r e , E n g l a n d . 
196S, Oc tobe r 

I s t e r p r e t a t i o E of B i o a s s a y D a t a . AHSB ( S P j - a - m ; 
C0NF-!l<t8! S T I / p n B / 8 « ; P a r t of P r o c e e d i n g s of a 
Symposiam on t h e Assessment of P a d i o a c t i y e Body 
Burdens i n Han he ld in H e i d e l b e r g , G e t n i n y , Say 
1 1 - 1 6 , 196(1, ( p . 129-35«) 

In o r d e r t o e s t i m a t e th© r a d i a t i o n dose t o 
t h e c r i t i c a l organ due t o i n t e r n a l 
c o n t a E i n i t l o R w i t h a r a d i o n u c l i d e , i t i s 
n e c e s s a r y t o l e a s u r e t h e amount of 
r a d i o n u c l i d e i n t h e b o d y . 9hen t h e 
r a d i o n u c l i d e e m i t s gamma o r x r a d i a t i o n , o r 
b e t a r a d i a t i o n g i v i n g r i s e t c s u i t a b l e 
b r e m s s t r a h l u n q , d i r e c t a e a s u r e a e n t s of t h e 
body c o n t e n t can be made i a a whole body 
a c t i v i t y measu r ing f a c i l i t y , b a t when t h e r e 
i s no s u i t a b l e e m i s s i o n of r a d i a t i o n i t i s 
n e c e s s a r y t o r e s o r t t o e s t i m a t i o n of t h e body 
c o n t e n t from measa re i sen t s of t h e a a o a a t of 
r a d i o n u c l i d e in e x c r e t a , b l e e d , b r e a t h or 
swabs t a k e n from t h e nose or mouth. There h a s 
been s o i e s t u d y of t h e e x c r e t i o n of 
r a d i o n u c l i d e s i n u r i n e a s an index of 
i n t e r n a l c o n t a m i n a t i o n , and u r i n e a n a l y s i s I s 
t h e most e x t e n s i v e l y p r a c t i s e d f o r a of 
b i o a s s a y . I n t h e r e v i e w t h r e e b road 
c a t e g o r i e s have been used in c l a s s i f y i n g th© 
d i f f e r e n t modes of p e t a b o l i s n of v a r i o a s 
r a d i o n u c l i d e s . The f i r s t g roup i n c l u d e s t h o s e 
r a d i o n u c l i d e s which a r e r a t h e r n n l f o r a l y 
d i s t r i b a t e d t h r o u g h o u t t h e body. The second 
groap i n c l a d e s *hose which a r e c o n c e n t r a t e d 
p a r t i c u l a r l y i n one or more o rgans of t h e 
body . The t h i r d gromo, r e a l l y a s p e c i a l l y 
I m p o r t a n t subgroup of t h e s e c o n d , c o m p r i s e s 
t h e bone s e e k e r s . The p a t t e r n of u r i n a r y 
e x c r e t i o n and p a r t i c u l a r l y i t s r e l a t i o n s h i p 
t o t h e r a d i a t i o n dose d e l i v e r e d t o t h e 
c r i t i c a l t i s s u e s , i s d i s t i n c t l y d i f f e r e n t f o r 
t h e s e d i f f e r e n t g r o u p s . I t i s emphas ized 
t h a t , f o l l o w i n g t h e r e c o g n i t i o n of as 
a c c i d e n t a l i n t a k e , i t i s d e s i r a b l e t o a n a l y z e 
a c a r e f u l l y p lanned s e r i e s of u r i a e s a a p l e s , 
t o p r o v i d e a measure of t h e a r i n a r y e x c r e t i o n 
r a t e f o r a s u i t a b l e p e r i o d . The m a c e r t a i n t y 
a s s o c i a t e d w i th each i n d i v i d u a l r e s u l t 
because of f l a c t u a t i o n i n e x c r e t i o n r a t e can 
t h u s be a l n i E l z e d . A somewhat d i f f e r e n t 

approach i s s a g g e s 
s a s p l i n g f o r r o u t i 
of p e r s o n n e l . The 
metabol ism of t h e 
e v a l u a t e an I n v e s t 
u r i n a r y e x c r e t i o n 
chosen l e v e l of bO' 
p r e s e n t e d of t h e h 
l e t a b o l l s m and u r i 
c e s i a o , u ran ium, s 
P lu ton ium. (Aath) 

t ed i n t h e c a s e of u r i n e 
le s u r v e i l l a n c e of a group 
d a t a a v a i l a b l e a b o a t 

r a d i o n u c l i d e a r e used t o 
I g a t i o n l e v e l , namely, t h e 
r a t e c o r r e s p o n d i n g t o a 
dy c o n t e n t . A s u a o a r y I s 
uman d a t a a v a i l a b l e on 
nary e x c r e t i o n of t r i t l a ® , 
t r o B t i m , radium and 

F i g a r e 1 i s a s i m p l i f i e d compartment model 
i l l u s t r a t i n g m e t a b o l i c pathways for i n h a l e d or 
I n g e s t e d r a d i o n u c l i d e s . F igu re 5 shows t h e 
e x c r e t i o n of s o l u b l e uranium f o l l o w i n g a s i n g l e 
I n t a k e , F i g a r e 8 shows u r i n a r y e x c r e t i o n of Pu 
f o l l o w i n g an I n t a k e of 0 ,0* u c i . 

<372> 
Donoqhue, J . K , , E,D. Dyson, J . S . H l s l o p , A.H. 
l e a c h , and N,L, S p o o r , Wnlted Kingdom Atomic 
Fnergy A u t h o r i t y , H a r w e l l , O i d c o t , B e r k s h i r e , 
England, 1972 

Hamap. Exposure t o N a t u r a l Oranlum, A Case 
H i s t o r y and A n a l y t i c a l R e s u l t s from Some 
Postmortem T l s s a e s , B r i t i s h J o u r n a l of 
I n d u s t r i a l H e d i e l n e , 2 9 ( 8 1 ) , 81-89 

After t h e c o l l a p s e and sadden d e a t h of an 
employee who had worked f o r 10 y e a r s I n a 
n a t u r a l a r a n i u a workshop, i a which t h e 
a i r b n r n e a r a n i u a was l a r g e l y 0108 wi th an 
A c t i v i t y Hedian Aerodynaalc Diameter i n t h e 
range 3 , 5 - 6 , 0 am and a v e r a g e c o n c e n t r a t i o n 
300 u g / i 3 , h i s i n t e r n a l o rgans were a n a l y z e d 
f o r u ran ium. The t l s s a e s examined i n c l u d e d 
l a n g s (10«1 g) , pulmonary l y i p h nodes (12 g) , 
s ternum (IIH g ) , and k i d n e y s (217 g ) . 
OranluB was e s t i a a t e d by n e u t r o n a c t i v a t i o n 
a n a l y s i s , u s i n g i r r a d i a t e d t i s s a e a s h , and 
c o u n t i n g t h e de l ayed n e u t r o n s from aranium 
235, The c o a c e a t r a t i o n s of aranium (ag 0 / g 
wet t i s s a e ) in t h e l a n g s , lymph n o d e s , 
s t e rnum, and k i d n e y s were 1.2, 1 , 8 , 0 , 0 9 , and 
0 . 1 » , r e s p e c t i v e l y . The w e i g h t s d e p o s i t e d i n 
t h e l u n g s and lyaph nodes a r e l e s s t h a n 1% of 
t h e amounts c a l c u l a t e d from t h e e n v i r o n m e n t a l 
da t a a s i n g t h e p a r a m e t e r s c u r r e n t l y a p p l i e d 
in r a d i o l o g i c a l p r o t e c t i o n . The r e l a t i o n 
between t h e s e r e s u l t s , t h e e n v i r o n m e n t a l 
exposure d a t a , and b i o l o g i c a l m o n i t o r i n g d a t a 
i s d i s c u s s e d i n t h e c o n t e x t of c u r r e n t v iews 
on t h e a e t a b o l l s a of I n h a l e d i n s o l u b l e 
u ran iam. ( i u th ) 

T a b l e 1 shows human metabol i sm of i n s o l u b l e 
a r an iuB ( g i v i n g c h e s t burden and b i o l o g i c a l 
h a l f - l i f e ) . Table 5 g i v e s d i s t r i b u t i o n of 
uranium i o p o s t i o r t e a t i s s u e s . 

<373> 
Ducoasso , R . , J . Henot , C. P a s q u l e r , and J . 
Lafnma, C o a a i s s a r i a t a I ' E n e r g i a A t o s l q n e , 
C e n t r e d ' E t u d e s H a c l e a l r e s , F o n t e n a y - a u x - S o s a s , 
F r a n c e . 1972, J u l y 

s u r g i c a l f r e . i t a e n t of Bounds C o a t a a i n a t e d by 
P .ad ioac t ive S u b s t a n c e s , About Six Cases R e l a t e d 
i n t h e L i t e r a t u r e . C1S-BIB-203| 35 p . (French) 

The b o o k l e t I s d e s i g n e d t o be an a i d t o 
su rgeons l i k e l y t o be faced wi th t h e f i n e 
removal of r a d i o a c t i v e s u b s t a n c e s from 
wounds. Bas i c d a t a a r e p r e s e n t e d in t h e 
f i r s t p a r t ; n o t i o n of t r a n s f e r a b i l i t y , u n i t s 
used f o r i n t e r n a l c o n t a a i n a t l o n , p r o p e r t i e s 
of Pu 239, c h a r a c t e r i s t i c s of x - r a y 
d e t e c t o r s . The second p a r t I s devo ted t o 
both an accoun t of s i x c a s e s p u b l i s h e d i n 
r e c a n t y e a r s and a c r i t i c a l r ev i ew i n o r d e r 
t o b r i n g o a t what should be done and above 



<373> 

MEDICAL ASPECTS 

90 

<373> COST. 
a l l what s h o u l d not be done in such c a s e s . 
The t h i r d p a r t g i v e s a s o a a a r y of t h e 
s u r g i c a l h a n d l i n g of a wound c o n t a m i n a t e d by 
p l a t o n i u m . (Auth) 

<37<»> 
Held, K . P . , Puqua, P . & . , B a t t e l l e H e a o r i a l 
I n s t i t u t e , P a c i f i c Nor thwes t L a b o r a t o r i e s , 
R i c h l a n d , WA; Haaford Env i ronmen ta l H e a l t h 
F o u n d a t i o n , B l c h l a n d , » » . 1971!, Hay 

of 1.2 u c l . (Auth) 

Review of Cranium I n h a l a t i o n C a s e , 
P h y s i c s , 2 6 , 399-1103 

i l t h 

A c a s e i n v o l v i n g c h r o n i c e x p o s a r e t o n a t u r a l 
u r aa iUM-con taB ina t ed a tmosphe re ove r a 1* yr 
p e r i o d i s d i s c u s s e d . In v i v o e x a m i n a t i o n 
d a t a , I n c l u d i n g soae o b t a i n e d f o l l o w i n g an 
e x t e n d e d a b s e n c e from work, a r e u s e d , a l o n g 
with o t h e r s u p p o r t i n g d a t a , t o e v a l u a t e t h e 
r e s u l t i n g lunq d o s e . I n v i v o c h e s t 
e x a m i n a t i o n d a t a a r e compared t o r e s u l t s of 
four s a m p l e s of lung t i s s u e and t h r e e lymph 
nodes which were a n a l y z e d f o r uranium c o n t e n t 
u s i n g bo th n e u t r o n a c t i v a t i o n and f l u o r o a e t r y 
t e c h n i q u e s , i s a r e s u l t of t h e s t a d y 
c o n d u c t e d , t h e r o a t i n e s a r v e i l l a n c e program 
f o r uranium workers was changed . (Aath) 

<375> 
Hempelmann, L . H . , W,I. l a n g h a a , G.L. f o e l z , and 
C.R. Richmond, O n l v e r s i t y of R o c h e s t e r , S t r o n g 
Memorial H o s p i t a l , R o c h e s t e r , SY; Los Alaaos 
S c i e n t i f i c l a b o r a t o r y . Hea l th D i v i s i o n , Los 
Alamos, SH. 1973 

Biomedica l Fol low-Op of t h e Hanha t t aa P r o j e c t 
P lu ton ium Workers , 1A-OR-73-83A: CONF-730907; 
P a r t of P r o c e e d i n g s of t h e ISPA 3rd Earopeaa 
Congress h e l d i n Wash ing ton , D , C . , September 
9 -1S , 1973 , (7 p . ) 

Long- term s t a d i e s ha 
men who were exposed 
I I a t what i s now t h 
l a b o r a t o r y . Almost 
body h a r d e n s of Pu 
or 6-80 nCi of r e l a t 
e s t i m a t e d from t h e a 
ased a t Los Alaaos p 
r e c o n s t r u c t s t h e war 
c o n d i t i o n s , d i s c u s s e 
and l a n g b u r d e n s bas 
a s s a y f o r p la toa la i ! ! , 
medica l s t a d i e s t h a t 
*he i n t e r v e n i n g y e a r 

ve been p e r f o r 
t o Pn d u r i n g 

e l o s Alamos 
a l l of t h e sab 
r a n g i n g from 0 
i v e l y p a r e Pu 
r l n e a s s a y met 
r l o r t o 1950 

t i m e e x p o s a r e 
s t h e e s t i m a t e 
ed p r i m a r i l y o 

and r e c a p i t a l 
have c o n t i n a e 
:. (Aath) 

led on 25 
World Bar 
S c i e n t i f i c 
j e c t s had 
. 1 - 1 . 3 ag 
239 a s 
hod f o r Pu 
The p a p e r 

s of body 
n u r i n e 
a t e s t h e 
d d u r i n g 

Table 1 shows Pu body ha rden e s t i e a t e s i n man 
based OR u r i n e a s s a y d a t a . 

<376> 
H o w e l l s , H , , G.B, S c h o f l e l d , J . C . Lynn, and F.A. 
S a r d , B r i t i s h Huc lea r F u e l s , L i m i t e d , S e a s c a l e , 
Cumber land, Eng land , 1973 

Assessment and Management of a P lu toa l am 
Contamina ted Wound Case , COBP-720S03; P a r t of 
Bu jdoso , S. ( F d . ) , Hea l th P h y s i c s Problems of 
I n t e r n a l C o n t a s i n a t i o n , P r o c e e d i n g s of t h e IRPA 
2nd European Congress on R a d i a t i o n P r o t e c t i o n 
h e l d i n B u d a p e s t , Hungary, Hav 3 - 5 , 1972, (o . 
S01-603) , 651? p . 

A p l a t o n i a m con tamina t ed wound c a s e i s 
d e s c r i b e d . I n i t i a l l y 1«.2 uCi were n r e s e a t 
a t t h e wound s i t e . A f t e r two e x c i s i o n s abou t 
1,8 uCi r e m a i n e d , ' l e a s u r e m e n t s of t h e 
a c t i v i t y were a l s o made a l o n g t h e l i n e of t h e 
l y m c h a t i c d r a i n a g e and i n t h e l l v e i : r e g i o n , 
DTPA was a d m i n i s t e r e d i n t r a v e n o u s l y . O r i n a r y 
e x c r e t i o n d a t a i n d i c a t e d a s y s t e m a t i c d c t a k e 

<377> 
Hursh, J , B . , and N . t , S p o o r , O n l v e r s i t y of 
R o c h e s t e r , R o c h e s t e r , NY. 1973 

Data on Han. P a r t of Hodge, H . C , e t a l ( E d s . ) , 
Handbook of B x p e r i a e n t a l p h a r a a c o i o g y , O r a n l u a , 
P l u t o n i u m , t h e T r a n s p l u t o n i c s , C h a p t e r « . 
S p r i n g e r - f e r l a g , Hew l o r k . Sew York, (p , 
197-239) , 995 p . 

Human d a t a on uranium exposure i s rev iewed l o 
t h r e e s e c t l o n s s 1) p l a n n e d e x p e r i m e n t s 
o r g a n i z e d a c c o r d i n g t o r o u t e of 
a d a i a l s t r a t i o n ; 2) d a t a from i n d u s t r i a l 
e x p o s u r e ; and 3) d a t a f r o a background 
s t a d i e s . Soae of t h e problems i n v o l v e d i n 
t h e c o l l e c t i o n and use of d a t a f r o a t h e s e 
s o u r c e s and t h e e x t r a p o l a t i o n of an ima l da t a 
t e man a r e d i s c u s s e d . The e x p e r i m e n t s and 
da ta r ev iewed r a n g e i n t i m e from 1851, when 
a r a n y l n i t r a t e was used a s a t r e a t a e n t f o r 
d i a b e t e s a e l l l t u s , t o 1972, Where p o s s i b l e , 
t h e e f f e c t s of t h e v a l e n c e s t a t e , 
p h y s i c o - c h e m i c a l f o r i , s o l u b i l i t y , d o s e r a t e , 
and b i o l o g i c a l h a l f - l i f e a r e i n c l u d e d . The 
t h r e e s e t s of i n t r a v e n o u s i n j e c t i o n 
e x p e r i m e n t s show good agreement where 
compar i sons a r e p o s s i b l e — e x c r e t i o n r a t e , 
minimal dose t o p roduce kidney I n j u r y , and 
t i s s u e d i s t r i b u t i o n of uran ium. The r e p o r t e d 
r e s u l t s of t h e o r a l e x p e r l a e n t s — g a s t r o i n t e s t l 
n a l d i s t u r b a n c e s , u r i n e a n a l y s i s , and k idney 
I n j u r y — a r e c r i t i c a l l y e v a l u a t e d . The 
b u i l d - u p of t o l e r a n c e t o a ranlam t o x i c i t y 
with s l o w l y i n c r e a s i n g d o s e s i s d i s c u s s e d . 
I n t e r p r e t a t i o n of t h e i n h a l a t i o n e x p e r i m e n t 
i s d i s c u s s e d i n t e r m s of d e p o s i t i o n of 
uranium d u s t i n t h e u p p e r r e s p i r a t o r y t r a c t , 
e x c r e t i o n , c h e m i c a l fo rm, t i s s a e d e p o s i t i o n , 
and l o s s from t h e n o s t r i l s . Data has been 
o b t a i n e d from o c c u p a t i o n a l e x p o s u r e s t o 
uranium by b i o l o g i c a l m o n i t o r i n g f o l l o w i n g 
known e x p o s u r e s and from postmortem d a t a . 
Rate of l e t a b o l l s m of uranium compounds i s 
c o r r e l a t e d w i th c h e m i c a l f o r i . From t h e 
p o s t i o r t e a d a t a i t i s conc luded t h a t a l t h o u g h 
t h e r e i s no t e n d e n c y f o r uranium t o 
accumula t e in t h e body, a o s t of the a ran lam 
absorbed i n t o t h e body from t h e l u n g s and 
g a s t r o i n t e s t i n a l t r a c t i s d e p o s i t e d on 
s k e l e t a l b o a e ; t h e amount of uranium ha rden 
in t h e l a n g s of w o r k e r s exposed t o i n s o l u b l e 
a ranlam i s c o n s i d e r a b l y l e s s t h a n t h a t 
c a l c a l a t e d u s i n g t h e p a r a m e t e r s f o r 
i n h a l a t i o n from t h e e v a l u a t e d a i r 
c o n c e n t r a t i o n d a t a ; and t h e c o n c e n t r a t i o n s of 
a ranlam In t h e t r a c h e o b r o n c h i a l lymph nodes 
a r e n o t g r e a t l y d i f f e r e n t from t h o s e i n t h e 
l u n g s . Normal and c h r o n i c l e v e l e x p o s a r e t o 
uranium compounds a p p e a r s t o p roduce no 
permanent damage t o t h e human body . V a l u e s , 
t aken from numerous s o u r c e s , a r e g iven fo r 
n a t u r a l a ranium in s o i l , p l a n t s , w a t e r , raw 
and p r e p a r e d f o o d s , and in a a n . Data from 
n a t u r a l a ranium i n man and h i s d i e t i s used 
t o e s t i m a t e a b s o r p t i o n from t h e 
g a s t r o l n t e s t l a a l t r a c t and t h e r a t e c o n s t a n t 
f o r l o s s of a r an ium from t h e t o t a l body . 
(ST) 

T h i s review i n c l u d e s a b i b l i o g r a p h y of 121 
r e f e r e n c e s on uranium d a t a on man. 

<378> 
langhara, W,H,, l o s Alamos S c i e n t i f i c L a b o r a t o r y , 
l o s Alamos, HH, 1959 

Phys io logy and Tox ico logy of P la ton ium 239 , 
P a r t of P r o c e e d i n g s of t h e 7 t h Hot L a b o r a t o r i e s 
a n i Equipment Symposium h e l d in C l e v e l a n d , Ohio , 
A p r i l 7 - 9 , 1959, (p . 256-275) 
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<3' '8> COST. 
The phifsioloqic 
proper t ies of P 
proviso be t t e r 
as an indas t r i a 
Eece^ -̂sî Y for r 
eagifieering con 
processlEa. In 
proper t ies ; abs 
excretion; toxi 
effects on body 
permissible and 
accelerated exc 
with P'l 239 fxp 

al and toxicologica l 
n 2^^ ar© j^fflm^arized t o 
anaptstan-Jlmg of i t s po ten t ia l 
1 hazard and to eicslain the 
igoroas in^iastrial hygiene an'! 
tro] oyer a l l plutoniua 

pa r t i cu la r the rad io log ica l 
orpt ion, depositioa an! 
CO "logical and radia t ion 
systems and organs; laxlmus 
estimated bofly burdens; 

ri^tion; and heraan experiences 
osure are re»ie¥e4. (S?) 

<370> 
lanzola , " . , and \, "iarinoni, 'Jniyersita di 
Pa¥ia» I s t i t u t o Si Tgiene, Payla, I t a l y . 1973 

Comparison of the Bad! ©active Conta'aination of 
the Total Diet of Idolescents in the Couaunity. 
3. Analysis of Food Gonsuaption in the 
I n s t i t u t i o n a l Diet Program. E0P-39»5-e (Part 
3) : 31 p. 

As part of an inyes t iga t ion into the -legree 
of radioact ive contamination of tke d ie t of 
yoanq oeople in thp six Saropean ComimaltY 
Countries, the consuaptioB of the following 
food groups ^as eyaluated; miUCg cheese^ 
cereals and cer@al productSp potatoes , 
yegetables, f r u i t , neat, and f ish . The 
intake of ca lo r i e s , p ro te ins , l i p id s , and 
calciiiB ¥ere ca lcula ted , ipp l ioa t loa of 
s t a t i s t i c a l techniques resu l ted ia eyidence 
of s igni f icant differences between areas in 
individual count r ies . The foods disi5layino 
the greates t frequency of s ignif icant 
difference l)et¥een the various places nere 
cereals^ cheese^ and yegetables. 
S t a t i s t i c a l l y s ign i f i can t differences are 
present at aa iBtocnational level for soae 
pr incipal foodstuffs between various places 
in Europe, probably iaplylng considerable 
differences in eat ing habi ts and t r a d i t i o n s . 
Fesults <'roB a previous invest igat ion car r ied 
out by the associat ion EaratoB-CEl are 
constantly lo¥er than those c£ the present 
study. (ST) 

<380> 
l i s t e r , B . i . J . , i . fiorgan, and S.J. Sherwood, 
United Kingdom i ton ic Energy B.aUi.nrity, J.tomic 
Energy Research Sstabl lshseBt, licalth Physics 
and Medical Division, Harse l l , Didcot, 
Berkshire, -Sngland. I'^Sl, Hayj 1973 

Excretion of Plotoniuffl Following i c s lden ta l Skin 
Contamination. AEBE-S-«06it | 27 p . | Health 
Physics, 9, 803-815 

Stt extensive study was made of the feoal and 
urinary plutonius excretion froo t¥o sabiec ts 
who sustained high leve ls of contamination on 
the uncut skin of the hand froa accideatal 
contact with acid plotonium so lu t ions . In 
one case, ¥here the contaninant »as ni^ed 
plutoniuB isotopes in aqua reqia and n i t r i c 
ac id , the measurements reported covered 150 
days. In the other case , excretion a f t e r 
contamination with a solut ion of plutoaiua in 
d i l a t e hydrochloric acid containiag BBTi and 
a detergent was followed for 110 days. The 
excretion pa t te rns show aarfced differences 
froa the huaan expsr lnental data published by 
langhaa, pa r t i cu l a r ly in the high and 
var iable amount of plutoniua excreted in 
feces r e l a t i ve t o u r ine . The excretion data 
are sappleaented in one case bf a s e r i e s of 
neasuremeats on the levels of skin 
contamination, by exploratory body 
rad ioac t iv i ty neasoreaeats and by a few 
inconclusive blood plutoniua analyses . 

^ t t e i p t s were made to e s t i s a t e the body 
burdens la various ways. The wide var ia t ion 
of these e s t i a a t e s indica tes the 
unce r t a i a l t i e s i i predicting body burden from 
encretion data . The present study gives no 
indicat ion as to the aajor s i t e of deposit ion 
of the Plutonium. (iiith) 

<381> 
Lushbaugh, C.C., and J . Langham, Los Alamos 
Sc ien t i f ic labora tory , los alamos, HH. 1962, 
October 

i Dermal Lesion from Implanted Plutoniun. 
Irchives of Dermatology, 86 (*), i»61-tt5« 

Histologic and autoradiographic examination 
of a piece of palsar huaan skin said t o have 
been contaminated by a penetrat ing piece of 
Plutonium revealed intense alpha-track 
concentration in a minute focus of subacute 
and chronic r a d i o d e r a a t i t i s . llthough the 
penetrat ion of the a lpha-par t i c l es was 
s i n i a a l , the severe loca l ef fects seemed to 
indicate tha t a massive dose of 
a lpha-radiat ion had been delivered to the 
area in the 1 years the contaoination had 
been present . (Auth) 

<382> 
Says, C.H., University of Wtah, Radioblology 
BivisioH, Salt lake c i t y , OT. 1973, Harch 31; 
1"»7 3, DecsBber 

Cancer Indactlon in aan froa In te rna l 
Radioact ivi ty . COO-119-2«8; Part of Dougherty, 
T .F . , Research i s Badiobiology, Jnnual RPOET OF 
Work in Progress in the In ternal I r r ad i a t ion 
Prograa, (p. 378-400)» WOO p . ; Health Physics, 
25, S85-592 

l i t e r a t u r e on the induction of Balignancies 
in uraniUE ainers by Sn 222, d ia l pa in ters by 
aa 226, t ho ro t r a s t oases by Th 232, Serman 
oa t ien ts by 8a 22«8 polycythemia pa t i en t s by 
P 32, and Marshall i s landers by I 131 i s 
revlewel, U i o s t a l l of the induced 
malignancies arose within the i r r ad ia t ed 
t i s s u e . (ST) 

<383> 
Hi l le r , K.C. CCoBp.), Oak Bldge Mational 
laboratory . Toxicology Information Eespoase 
Center, Oak Bldge, M . 1973, April 

Diagnosis, Treataant , and Occurrences of 
SadloKUGllde Contaaination of founds; & 
Bibliography. OBNL-TltC-73-18; 16 p . 

The bibliography contains 16« selected 
references , which are divided in to priaary 
and secondary references; each section i s 
arranged by year and a lphabet ical ly by f i r s t 
author within each year. The sources 
searched a twenty-year t i a e span, froa 1952 
through Harch 1973. The bibliography 
contains c i t a t i o n s about both accidental and 
experiaental incidences of wound 
contaainat ion. The radionuclides p r i a a r l l y 
concerned are a l p h a - e a i t t e r s , including Pa, 
with a few references to beta and gaaia 
an i t t i ng e l e i e n t s . (Auth) 

<38l|> 
Selson, I . e . , and ¥ . s . Thoaas, J r . , Bat te l le 
l eaor ia l I n s t i t u t e , Pacif ic Horthwest 
l abora to r i e s , Richland, » I . 1973, April 

iva laa t ion of ladionucl ides ia Man. BSfl-1751 
(Part 2) ; Part of Hielsen, J .H. , e t a l , Innmal 
lepor t for 1972, (p. 95-96) , 116 p. 
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<38a> COST. 
P r o g r e s s i s r e p o r t p d on e v a l u a t i n g p o s t o o r t e i 
t i s s u e samples of i n d i v i d u a l s r e s i d i n g or 
fo rmer ly r e s i d i n g i n t h e v i c i n i t y of t h e 
Hanford c o s p l e x . Twenty-two p o s t a o r t e a 
t i s s u e and blood s a H o l e s from t h e O.S. 
Transuranium R e g i s t r y and «* e n v i r o n a e n t a l 
samples were proce-^sed i n 1972. (STI 

<38S> 
Norwood, H .D . , P . 4 . Fuqaa, a .H. H i l s o n , and J . t . 
Healy, Hanford Atomic P r o d u c t s O o e r a t i o n , Hea l th 
and S a f e t y O p e r a t i o n , P i c h l a n d , Hi . 1958 

T r e a t n e n t of Plutonium I n h a l a t i o n s Case 
S t u d i e s . S/COHF-15/P-765; P a r t of P r o c e e d i n g s 
of t h e 2nd I n t e r n a t i o n Synposiui i on t h e P e a c e f u l 
t ises of &tos lc Energy h e l d i n Geneva, 
S w i t z e r l a n d , September 1 -13 , 1958, f o l . 2 3 , ( p . 
«3«-«38) 

i f t e r 13 v e a r s of o p e r a t i o n a t t h e Hanford 
a tomic P r o d u c t s O p e r a t i o n aa a c c i d e n t 
occu r r ed which r e l e a s e d an u n r e p o r t e d a»oun t 
of p lu toa ium t h r o u g h o u t a working a r ea and 
r e s u l t e d i n t h e e x p o s u r e of p e r s o n n e l . The 
o r o c e d u r e s a r e r e p o r t e d for h a n d l i n g t h i s 
a c c i d e n t i n which t h e a a x i n n i p e r i l s s i b l e 
anount of p l u t o n i u a d e p o s i t e d in t h e body 
(0.6 u g , 0 . 0 * uCi) was g r e a t l y exceeded in 
one o p e r a t o r , w i t h such l e s s exposure 
r e p o r t e d i n o t h e r p e r s o n n e l . A n a l y s i s of a 
nose swab r e v e a l e d a l m o s t 1 ,000 ,003 d p s . A l l 
u r i n e a n a l y s e d d u r i n g t h e 12 h o u r s a f t e r t h e 
a c c i d e n t c o n t a i n e d a t o t a l of 310 dpm 
i n d i c a t i n g t h a t a s i g n i f i c a n t amount of 
Plutonium had e n t e r e d t h e b lood s t r eam a lmost 
i a m e d i a t e l y . Ca EDTA was a d a i a i s t e r e d 
i n t r a v e n o u s l y f o r 7 1 d a y s and o r a l Ca EDT& 
was a d m i n i s t e r e d fo r 21 d a y s . T r e a t m e n t 
c o n t i n u e d f o r 7 months . O r a l d o s e s of Ca 
EDTA were de t e rmined t o be of no p r a c t i c a l 
v a l u e b ecause of t h e s n a i l i n c r e a s e i n 
e l i m i n a t i o n of p l u t o n i u m . Z i r c o n i u i c i t r a t e 
was g iven I n t r a v e o o u s l y on t h r e e o c c a s i o n s . 
The cu rve f o r e x c r e t i o n da t a assumed by 
sample r e s u l t s i n d i c a t e d a h a l f l i f e of 30-l»0 
days in t h e l ungs and an i n i t i a l d e p o s i t of 
a p p r o x i m a t e l y 0 .36 u C i . The t o t a l p l u t o n i u a 
e x c r e t i o n measured d u r i n g t h e 220 days of 
o b s e r v a t i o n i n d i c a t e d t h a t 0 .037 uCi was 
e l i a i n a t e d i n u r i n e , w i t h 0 .033 uCi 
e l i m i n a t e d d u r i n g Ca 3BTS t h e r a p y and 0 .00* 
uCi du r ing no t r e a t m e n t . T o t a l e l i a i a a t i o n 
in f e c e s was 0 .35 u C l . Sxtended t r e a t m e n t 
I n c r e a s e d u r i n a r y e l i n i n a t i o n by a f a c t o r of 
10 b a t r e s u l t e d i n on ly 10* of t h e e s t i a a t e d 
body d e p o s i t b e i n g e l i m i n a t e d by t h i s r o u t e . 
The s tudy i n d i c a t e s t h e need f o r c o n t i n u e d 
r e s e a r c h t o o b t a i n an e f f e c t i v e method of 
t r e a t m e n t . The most e j chaus t lve c o n t r o l 
methods must be used t o p r e v e n t p l u t o n i u a 
d e p o s i t i o n . (BBH) 

<386> 
Sorwood, W.D., P.A. Fugua, and B.C. Scudde r , 
Hanford Atomic P r o d u c t s O p e r a t i o n , H e a l t h and 
S a f e t y S e c t i o n , R i c h l a n d , w». 1956, Harch 

Trea tment of Acute P l u t o n i u a P o i s o n i n g . 
I n d u s t r i a l Medic ine and S u r g e r y , 2 5 ( 1 ) , 135-139 

i l e t h o d i! 
i n d i v i d u a l 
i n g e s t i o n , 
e s t i m a t e d 
than t h e 0 
s a f e . Pre; 
s t u d i e s an 
Three i n d i 
c a u s e conc' 
c i t r a t e »a 
was used f' 

o u t l i n e d f o r 
who Bay r e c e 

o r t h rough i 
body d e p o s i t 
. 6 ug l i a i t p r 
s e n t knowledge 
d l i m i t e d C l i n 
v i d u a l s h a v i n g 
e r n have been 
s used fo r two 
or o n e . With 

t h e t r e a t m e n t of 
Ive by i n h a l a t i o n , 
con tamina t ed wound an 
f p l u t o n i u a g r e a t e r 
e s e n t l y a c c e p t e d a s 

i s based on an imal 
l o a l e x p e r i e n c e . 

amounts t o o s m a l l t o 
t r e a t e d . Zirconium 

e a s e s and Ca SOTi 
p a s s i n g of t i a e . 

r o u t i n e u r i n e s t u d i e s of p lu toniu i^ worke r s 
i n d i c a t e i n c r e a s i n g numbers of workers w i t h 
!aeasurable body d e p o s i t s l e s s t h a n t h e 
laximUB p e r m i s s i b l e l i m i t . A need i s 
I n d i c a t e d fo r t r e a t m e n t of c h r o n i c c a s e s no t 
p r e s e n t l y a v a i l a b l e . Prom animal s t u d i e s , i t 
was p o s t u l a t e d t h a t t h e most e f f e c t i v e dose 
of z i r c o n i u a c i t r a t e i n aaa would be a t l e a s t 
100 ag /kg of body w e i g h t , or 7 grams fo r a 70 
•eg a a n . To a d a i n i s t e r 7 g of z i r c o n i u m 
c i t r a t e r e q u i r e s g i v i n g 29 g of sodium 
c i t r a t e . T h i s r e s u l t s in p o s s i b l e l e t h a l 
e f f e c t s , and a l e s s t o x i c s a l t t h a n sodium 
c i t r a t e i s needed . Ca SDTA has proved t o be 
r e l a t i v e l y n o n - t o x i c and removes p lu ton ium 
from t h e s k e l e t o n as we l l as s o f t t i s s u e s . 
Based on e x t e n s i v e e x p e r i m e n t a l work and 
l i a i t e d c l i n i c a l e x p e r i e n c e , a method of 
t r e a t m e n t of a c u t e p l u t o n i u a p o i s o n i n g u s i n g 
both z i r c o n i u m c i t r a t e and Ca EBTA i s 
r ecomseaded . E a r l y t r e a t m e n t f o l l o w i n g an 
a c c i d e n t i s e f f e c t i v e i a i n c r e a s i n g e x c r e t i o n 
and d e c r e a s i n g t h e body d e p o s i t i o n of 
Plutonium i n bone and s o f t t i s s u e . (BBH) 

<3 87> 
Mot g i v e n , l a t e r n a t i o n a l Cona i s s lon on 
F a d l o l o g i c a l P r o t e c t i o n , Committee 2 . 1959 

P e r m i s s i b l e Dose f o r I n t e r n a l R a d i a t i o n . ICSP 
P u b l i c a t i o n 2 . Perganon P r e s s , Sew York, Hew 
v o r k ; 39 p . 

RecoBBended v a l u e s of maxiaum p e r s i s s i b l e 
body b u r d e n s of r a d i o n u c l i d e s and maxiaua 
p e r m i s s i b l e c o n c e n t r a t i o n (MPC) of t h e s e 
a u o l i d e s i n a i r and wa te r a r e g i v e n . Only 
t h e s o r e i m p o r t a n t r a d i o n u c l i d e s ace 
c o n s i d e r e d and t h e recommended v a l u e s a r e 
a p p l i c a b l e p r i a a r l l v t o o c c u p a t i o n a l 
e x p o s u r e . S e v i s i o n s of p r e v i o u s 
T n t e r a a t i o n a l Commission on R a d i o l o g i c a l 
P r o t e c t i o n (ICBP) r e p o r t s a r e i n c l u d e d i n 
t h i s volume. Hajor changes froa t h e 1958 
Report of t h e ICSP a r e : i n s t e a d of a weekly 
l i a i t , a q u a r t e r l y l i a i t i s reoomaended t h u s 
g i v i n g g r e a t e r f l e x i b i l i t y fo r many 
o p e r a t i o n s ; a l i m i t on i n t e g r a t e d dose, i s 
imposed in t h e c a s e of exposure of t h e 
b l o o d - f o r a l n g o rgans and gonads , bu t no t t h e 
e y e s ; e x p l i c i t recommendat ions a r e g i v e n f o r 
soae n o n - o c c u p a t i o n a l groups and H a l t s a r e 
s u g g e s t e d f o r t h e whole p o p u l a t i o n , i l l 
maxiauB p e r m i s s i b l e c o n c e n t r a t i o n s a r e g iven 
fo r a <t0 hr week a s we l l a s f o r c o n t i n u o u s 
e x p o s u r e , i . e . , a 168 hr week. The 
r e c o a m e n d a t i o n s cove r t h e fo l l owing 
c a t e g o r i e s of e x p o s u r e ; o c c u p a t i o n a l 
e x p o s u r e ! exposure of s p e c i a l g roups 
i n c l u d i n g a d u l t s who work in t h e v i c i n i t y of 
o r e n t e r c o n t r o l l e d a r e a s and members of t h e 
p u b l i c l i v i n g i a t h e v i c i n i t y of c o n t r o l l e d 
a r e a s ; exposu re of t h e p o p u l a t i o n a t l a r g e ; 
and med ica l e x p o s u r e . S e o o a a e n d a t i o n s w i t h 
r e g a r d t o i n d i v i d u a l exposu re a r e g i v e n on ly 
fo r t h e f i r s t two g r o u p s . Doses r e s u l t i n g 
from n a t u r a l background r a d i a t i o n or s e d l o a l 
and d e n t a l e x p o s u r e a r e in a d d i t i o n t o 
maximum p e r m i s s i b l e d o s e s recommended in t h e 
r e p o r t . HPC v a l u e s a r e l i s t e d on ly f o r 
r e l a t i v e l y i n s o l u b l e and for t h e s o r e common 
s o l u b l e c o s p o n n d s , and t h e s e compounds a r e 
s p e c i f i e d on ly by t h e e x t e n t of s o l u b i l i t y 
r a t h e r t h a n by s p e c i f i c c h e s l c a l s t r u c t u r e . 
The on ly methods of i n t a k e c o n s i d e r e d a r e 
i n g e s t i o n and i a h a l a t i o n excep t i n a few 
c a s e s , i l l c a l c u l a t i o n s a r e based on a 
s t a n d a r d aan . For b o n e - s e e k i a g r a d i o n u c l i d e s 
e s t i m a t e s of maxiaua p e r a i s s i b l e e x p o s u r e s 
a r e based on a c o n p a r i s o n with Ra 226; f o r 
a l l o t h e r r a d i o n u c l i d e s e s t i m a t e s a r e based 
on l i m i t i n g t h e weekly r e l a t i v e b i o l o g i c a l 
e f f e c t i v e dose r e c e i v e d by t h e v a r i o u s o r g a n s 
of th® body. F a c t o r s used i n c a l c n l a t i a g SPC 
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<387> c o m . 
equations were e f fec t ive energ ies , standard 
•an data, and other b io log ica l and r e l a t ed 
physical t e r n s . The exponential or 
compartment model was used to detoEBlae 
re tent ion and e l i a i n a t i o n i the power function 
model was used in addi t ion to ca lcu la t e IPC 
and body burden values . (ST) 

Table 1 l i s t s the aaxlaua permissible body 
burdens and aaxiaua pe ra i s s ib l e concentrat ions 
of 2'iQ radionucl ides ia a i r and water for 
occupational exposure. Tables 3 and H give 
maxiauB permissible concentrat ions of 
unident if ied radionucl ides in water and a i r . 
Table 5 gives ef fec t ive energies of 
rad ionuc l ides . Tables 6-11 l i s t some parameters 
of standard man. 

<388> 
Osanov, D.P., T.T. F i l a tov , and H.YU. Tlssen, 
I n s t i t u t e of Biophysics, Moscow, nsSH. 1973 

Determination of Plutoniua 239 in a Living Human 
OrganisB from the Sate of I t s Elimination. 
COSr-720503; Part of Buidoso, 1 . (Bd.), Health 
Physics Problems of In t e rna l Contaaination, 
ProceediEgs of the ISPA 2nd European Congress os 
Radiation Protection held in Budapest, Hungary, 
Bay 3-5, 1972, (p. «91-«96) , 655 p. 

On the bas i s of a aodel of the t r anspor t of 
inhaled plutonium in the humaa organism the 
r e l a t ion has been es tab l i shed between the 
content of plutoniun in the en t i r e body, aad 
the r a t e of i t s excret ion with the urine a t 
the sane time i n t e r v a l . This cor re la t ion was 
obtained as a function of time for d i f ferent 
regimens of plutoniUES aerosols penetra t ion 
with a diverse degree of dispersion and 
s o l u b i l i t y . The r e s u l t s presented 
graphical ly aay be u t i l i z e d for assessing the 
content of plutonium in the orgaa is i 
following s ingle and constant r a t e chronic 
intake, (iuth) 

<389> 
Palmer, H.F., and 3 . 1 . Srickson, Hanford Atomic 
Products Operation, Siohland, n , 1962, January 
15 

Factors Influencing Heasureraent of Plutonium in 
Hounds. HH-73337; Part of JanViii., P . t . and 
Frown, J.l!!. (Bds.) , Besearch and development 
Ac t iv i t i e s in the Eadiological Sciences-Physical 
sciences ' •ort ion, January through Deceaber 1961, 
(p. 39-112) , 308 p. 

The efficiency and accuracy of plutoniua 
measurement in wounds by th in c rys t a l s-ray 
s c i n t i l l a t i o n spectrometry depends on several 
factors including depth and area of 
contaffiination in the wound, posit ion of the 
wound with respect t o the c r y s t a l , and 
self-absorpt ion of the 17-key x rays by the 
contaminating s a t e r i a l . A lack of allowance 
for wound depth wi l l cause l e s s than about 
20* er ror for depths up to 3 mm. 1o 
Gorrectios i s necessary for l a t e r a l s i ze or a 
displacement of less than 7 HHI froa the 
center of the counter. fieasurenents of Pu in 
la rge p a r t i c l e s aay be inaccurate because of 
self-absorpt ion in the source. (BBH) 

<390> 
Przyborowskl, s . , Sat lonal Center for Radiation 
Protect ion, Se r l i n , German Deaocratic Republic. 
19-»3 

Primary Dpposltion of Aerosol P a r t i c l e s in the 
Humaa Respiratory Tract in Belation to ^ a r t i c l e 
Size, Breathing Parameters and Beqion of 

<387> 

BepositioB. COBF-720503: Part of Bujdoso, E. 
(Ed.), Health Physics Problems of In te rna l 
CoataBinatloa, Proceedings ot the IBPI 2na 
European Congress on Badiatlon Protection held 
In Budapest, Hungary, lay 3-5, 1972, (p. 
239-243), 655 p. 

In vivo Inves t igat ions of primary deposition 
in the humaa respi ra tory t r a c t are described 
using a combined experlaental-Bathematical 
procedure. The obtained deposition values 
are discussed ia r e l a t ion to the region of 
the resp i ra to ry t r a c t , breathing paraaeters 
and p a r t i c l e s i z e . The app l i cab i l i ty to Puo2 
aerosol i s shown. (luth) 

<391> 
SaBSdeo, D., and D.l . » a l t e . United Kingdom 
Atomic Energy Authority, f i n f r i t h , Dorset, 
England. 1972 

Inhalat ion of Insoluble Iron oxide Pa r t i c l e s in 
the subaieron Baoge. CO!IP-71110«| 
I&E&-SH-150/52; STI/PBB/290; Part of Proceedings 
of a SyBposium on i s sessaea t of Radioactive 
Organ and Body Burdens held In stockhola, 
Sweden, Soveaber 22-26, 1971, (p. 65-81), 698 p . 

Secent s tudies at these labora tor ies have 
been concerned with the production of 
aerosols of insoluble f e r r i c oxide in the 
size range 0.08 to 0.5 microns using an 
u l t rasonic nebulizer . The "tagging" of these 
pa r t i c l e s with radioact ive l a b e l s , the 
inhalat ion of such aerosols under control led 
coadi t ions , the detection and d i s t r i b u t i o n of 
the material in vivo together with s tud ies of 
i t s excret ion from the body are discussed in 
t h i s paper. Two groups of Inhalat ions were 
studied: (1) chromiua-51-labelled aerosols 
aad (2) Pu 237 label led aerosols . (1) Lung 
re ten t ions and excretion curves were obtained 
for aerosols labelled with Cr 51 (0.1 microns 
Count Bediaa Biameter) . Two froas of chromium 
label , termed leachable and non-leachable, 
were used. The combination of i n - v i t r o 
leaching s tudies and urine analysis enabled 
both s e t s of inhalat ion data to be normalised 
to give the re ten t ion of the icon oxide 
pa r t i c l e s in the lung. Long-term re ten t ion 
of SO"* of the i n i t i a l l y depostied aerosol 
with deep-lung locat ion and half periods of 
clearance of the order of 270 days were 
found. (21 . In the context of t h i s paper Pu 
237 was considered as a simulator for Su 239 
because of the close match o£ t h e i r 
low-eaergy x-ray emissions. Two types of 
breathiag pat tern were used giving lung 
re tent ions of 901 and 5% with deposition in 
the pulmonary region and upper r e sp i ra to ry 
t rac t r e spec t ive ly . The lung-retent ion 
curves and excretion pat terns are presented 
and the extrapolat ion to the cases of 
inhalat ion of Pu 239 considered. The r e s u l t s 
are compared with predlci t ions made from 
r e a l i s t i c chest phantoms ca l ibra ted for Pu 
739. (Auth) 

<392> 
Sichnond, C.P., Oak Bldge Rational Laboratory, 
Oak Eidge, TN. 1974, Decesber 

Biomedical Effects of Plutoaium on Humans. 
«&SH-1159; Part of l ive raan , J . L . , e t a l . 
Proceedings of the O.S. Bnyiroamental Protect ion 
Agency Plutonium Standards Hearings on Plutonium 
and Other Transuranium EleBeats: Sources, 
Environa«atal Distr ibut ion and Bioiedical 
Effects held in Washington, D.C., Oscember 
10-11, 197i>, (p. 235-269), 327 p. 

The development of maxlaun pera iss ib le body 
burden (HPBB) I s discussed and the value of 
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^1Q2> COM-P. 
O.oa uC' f o r Pa 2 3 ^ , r eco»nended by t h e 
T n t e r a a t i o n a l f o n i i i s s i o n oa B a f ' l o l o g l o a l 
P r o t e c t i o n (TCP) i n 1<''^1 i s q u o t e d . A 
rev iew i s p r e s p f t o d of t h * v a r i o u s g roups of 
p e r s o n s ^ h a t havp been *=»xpos@d t o ®u. 
• twen ty - f ive n a l e suDl!»ct=! wfec worked wi th Pu 
d u r i n g Horld '4ar TT under ve ry c r u d e working 
c o a d i t i o n s , have bsea fo l lowed a e l i c a l l y 
d u r i n g t h e i n t e r v e n i n g p e r i o d . T h i s g roup 
has shows only t ho u s u a l d i s e a s e s e n c o u n t e r e d 
in t h p i r a g e z o n e . In an a t t e m p t t o 
d e t e r i n n e r e l a t i o n s h i p s between u r i n a r y 
e x c r e t i o n , t o t a l exc r s - t i oa and body c o n t e s t 
of Pu, IB T>ersons who were t h o u g h t t o ©e 
h o p e l p s s l y 1 1 1 , were a d m i n i s t e r e d Pa (9 .1 t o 
abou t 6 u C i ) . T^e d a t a ^rom t h e s e p e r s o n s 
were used t o e s t a b l i s h e x c r e t i o n a q u a t i o n s . 
Soae i n f o r m a t i o n can be o b t a i n e d on t h e 
amount of ^u i n t h e gonads of t h e s e s u b i e c t s . 
The f r a c t i o n of a d u i a l s t e r e d Pu found In t h e 
gonads a t au topsy was 9 x 10(E-5) for ono 
female and about 3 x 10(B-») f o r t h r e e male 
s u b i e c t s . The purpose^ of t h e 0 . S . 
T ransuran ium ^ e g l ^ r y , n a a e l y , t o c o l l e c t 
i a f o r m a t l o n on p e r s o n s p o t e n t i a l l y exposed *o 
t r a n s u r a n i u m <»leaent«!, i s d i s c u s s a l . 
Per iBlss lon I s o b t a i n e d on a v o l u n t a r y b a s i s 
f o r p o s t m o r t e a af^alvses of t i s s u e s . 
Compar isons can thei> be made between 
e s t i m a t e s of t h e body burden b a s e ! upon 
t i s s u e a n a l v e s apd e s t i m a t e s Bade p r e v i o u s l y 
on th© b a s i s of h e a l t h p h y s i c s and 
o p e r a t i o n a l d a t a . A c o n s i d e r a b l e amount of 
i a f o T B a t i o a has been o b t a i n e d f roa a c c i d e a t a l 
o c c u p a t i o n a l e x p o s u r e s t o Pu . Between 1957 
and 1970, about 200 p e r s o n n e l had d e p o s i t i o n s 
g r e a t e r t h a n 25« of ti je HPBB fo r Pu w i t h 
i n h a l a t i o n b e i n g t h e major p o r t a l of e a t r y . 
Pa from f a l l o u t i s o r e s e n t i n s m a l l 
q u a n t i t i e s i n v a r i o u s o r g a n s of a a n . The 
c u r r e n t l u n g burden a s e s t i m a t e d f o r p e r s o n s 
in t h e U n i t e d S t a t e s i s a b o u t 0 .3 p e l . Pu 
239,2»0 and a rough e s t i m a t e of t h e t o t a l 
amount i n t h e body I s 3 . 5 o c i . I t i s 
conc luded t h a t t h e l a c k of d o B o n s t r a b l e 
e f f e c t s of Pu i n man r e p r e s e n t s p r e s u m p t i v e 
e v i d e n c e t h a t t h e s t a n d a r d s a r e n o t g r o s s l y 
i n a d e g u a t e . {^HH} 

Table 3 shows Pu body burden e s t i m a t e s f o r 
s e l e c t e d n a n h a t t a n P r o j e c t Pu w o r k e r s . T a b l e 9 
shows Pu i a man ffrom a t s o s p h e r i c n u c l e a r 
weapons t e s t s . 

<3<'3> 
Rowland, P . E . , aad A.F . s t e h n e y , Argonne 
n 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 l o l o g y , Argonne, I L . 1973 

S a d l o l o g i c a l and S n v i r o n m e n t a l l e s e a r c h B i v i s i o n 
Annual R e p o r t , J u l y 1972 t h r o u g h June 1973 . 
AUl-8060 ( P a r t 2) ; 336 p . 

During t h e r e p o r t o e r i o d med ica l e 
and r a d i o a c t i v i t y measurement s of 
p a t i e n t s were oade a t t h e C e n t e r £ 
R a d i o b l o l o g y . Ibe p a p e r s d e a l p r i 
p a t i e n t s who have c a r r i e d a a a s u r a d 
radium *or many y e a r s . The p a r a a e 
s t u d i e d i n c l u d e c h a r a c t e r i s t i c s aa 
d i s t r i b u t i o n of a a l i g a a n t t u m o r s , 
t o n o r v i r u s e s , chromosome b r e a k a g e 
c y t o g e n e t i c s t u d i e s , e x c r e t i o n r a t 
l e v e l s , p lasma e l e a r a a c e , and bone 
c o n c e n t r a t i o n s , l a a d d i t i o n , x ra 
e x a a i n a t l o n d o s e s , t e c h n l g u e s of b 
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 d e t e r n l 
i n s t r u s e a t a t i o n for m o n i t o r i n g and 
measurement , bone t u a o r I n d n c t i o a 
and a r a d i o l o g i c a l e n v i r o n a e n t a l a 
i n c l u d e d . P a d i o n n c l i d e s s t u d i e d we 
Pb 210, Po 210, Th 2 2 8 , Sn 2 2 0 , Pa 
219 , aad Cf 2 1 9 . Twenty seven pap 

x a a i n a t l o n s 
302 r a d i u a 
or Hunaa 
l a r i l y w i t h 
b u r d e n s of 

t e r s 
d 
i B B u n l t f , 

e s , b l o o d 

s t u d y , 
n a t i o n s , 

in B i c e , 
a rvey a r e 
r e Ra 226 , 

2 3 1 , Bk 
irs a r e 

i n c l u d e d ; two were s e l e c t e d f o r s e o i r a t p 
a b s t r a c t " ! fo r t h e d a t a b a s e . (ST) 

At t h e end of t h i s volume i s a c o a p i e t e l i s t of 
11»6 radium c a s e s w i t h d e t a i l e d e x p o s u r e d a t a , 
i n c l u d l a ^ body b u r d e n s , a o d a t e d t o Becember 3 1, 
1972. rearing t h » p a s t y e a r 111 c a s e s n e a s u r e d 
on ly by t h e Saw J e r s e y Badiua Besea rch P r o j e c t 
were added . 

<39«> 
Ruado, J . , and J . S e d l e t , Argoane ^ l a t l o n a l 
L a b o r a t o r y , c e n t e r f o r Human s a a i a b i o l o g y , 
Argonne, I t . 1973 

Se tea t iOB and E l i m i n a t i o n of B e r k e l i a a 
2 1 1 9 - c a l i f o r n i u a 2S9 P o l l o w i a g Acute A c c i d e n t a l 
I n h a l a t i o n . &1L-8060 ( P a r t 2 ) ; P a r t of 
F a d l o l o g i c a l and S a v i r o n m e a t a l Resea rch D i v i s i o n 
Aanual " i epo r t , J u l y 1972-JuBe 1973, (p. 
2P6-217) , 136 p . 

A c a s e of a c c i d e a t a l i n h a l a t i o n of a s m a l l 
q u a n t i t y o f an I g n i t e d mix tu re of B^ 2'»9 and 
i t s decay o r o d u o t , Cf 2*9 was s t o d i a d by no4y 
r a d i o a c t i v i t y measurements ( fo r Cf 219) aad 
e x c r e t i o n a n a l y s i s ( fo r both n u c l i d e s ) . '^he 
r e s u l t s o b t a i n e d t h u s f a r cove r t h e f i r s t 
year a f t e r i n t a k e . E x t e r n a l B e a s u r e n e n t s of 
t h e gaaaa r a y s from t h e Cf 2*9 i n d i c a t e d an 
approx l -aa te c h e s t c o n t e n t of 3 nCi of t h i s 
n a c l i d e a t t h e t i a e of t h e f i r s t measurement 
(day 7 ) , The 3 0 0 - f o l d more abundant p a r e n t , 
3k 2 « 9 , cou ld no t be d e t e c t e d . Subsequen t 
measace" isa ts of t h e a c t i v i t y of t h e Cf 2»9 
could b<= r e a s o a a b l y w e l l d e s c r i b e d by t h e sum 
of two BXBOaential c o a p o n e n t s , 17S h a v i n g a 
h a l f - t i m e of 25 days aad t h e r e m a i n d e r a 
h a l f - t i m e of 1210 d a y s . Except f o r an 
i n i t i a l r a p i d e l e a r a a c e v i a t h e f e c e s d u r i n g 
t h e f i r s t 10 d a y s , t h e u r i n a r y and f e c a l 
e x c r e t i o n r a t e s of bo th n u c l i d e s i n c r e a s e d 
with t i m e u n t i l a maxiaum was r eached 60 t o 
70 d a y s a f t e r ia tafce and t h e r e a f t e r d e c l i n e d . 
I f t h e e a r l y f e c a l e x c r e t i o n was n e g l e c t e d , 
t h e r e s u l t s c o u l d be r e a s o n a b l y w e l l 
d e s c r i b e d a s t h e d i f f e r e n c e between two 
e x p o n e n t i a l componen t s , one wi th h a l f - t i m e s 
of 15 t o 30 days r e p r e g e a t i n g t h e i n i t i a l 
i n c r e a s e and one w i t h h a l f - t i m e s between 90 
and 120 d a y s r e p r e s e n t i n g t h e s u b s e g n e o t 
d e c r e a s e i n e x c r e t i o n r a t e . The i o e r e a s e 
s u g g e s t s some change i n t h e iahaXed m a t e r i a l 
a f t e r I n t a k e , p o s s i b l y an i n c r e a s e i n i t s 
r a t e o f d i s s o l u t i o n . (Auth) 

<395> 
Saha , S . C . , Bhabha Atomic Research C e n t e r , 
Hea l th P h y s i c s D i v i s i o n , Bombay, I n d i a . 1972 , 
Hoveiber 

The Dast Problem In Oran iua s i a i n g O p e r a t i o n s a t 
J aduguda . I n d i a n J o u r n a l of O c c u p a t i o n a l 
H e a l t h , 1 5 ( 1 1 ) , 1-7 

R e s u l t s of d u s t s a n p l i n g i n t h e J a d u g u d a , 
I n d i a n r a o i u a a i n e from Hay 1965 t o Bay 1969 
a r e r e p o r t e d . Because of t h e w e t n e s s of t h e 
Bine and t h e p r a c t i c e of wet d r i U i a g , d u s t 
c o n c e n t r a t i o n s were l ow . D r i U i a g and 
c h a n n e l s a a p l i n g were a c c o a p a a i e d by t h e 
h i g h e s t d u s t c o n c e n t r a t i o n s . These ave raged 
269 and 229 p a E t l c l e s / c a 2 . The we igh ted 
e x p o s u r e s of d r i l l e r s and c h a n n e l s a m p l e r s 
were 0 .89 and 0 .88 of t h e t h r e s h o l d l i m i t 
v a l u e (Tt») f o r s i l i c a b e a r i n g d u s t . Dast 
c o n c e n t r a t i o n s d u r i n g d r i l l i n g , c h a n n e l 
s a m p l i n g , and l o a d i n g i a c r e a s e d a t d e e p e r 
l e v e l s of t h e mine . (ST) 

<396> 
S c h o f l e l d , e . B . , H. H o w e l l s , F . Ward, J . C . i j n n . 
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<396> 

<196> COST, 
and S.W. Oolphin, Br i t i sh fac lear Puals L ia i t ed , 
windscale and Cald<5r forks , Se l l a f i e ld , 
Sfeascale, ruaberlaml, i^Eglana; Sfflclear 
Tns ta l l a t ions i n s p e c t o r i t e , Silkhease Court, 
Liverpool, Enalaads Batloaal Badiological 
Protoctloa ""ard, Harwell, Cidcot, Berkshire, 
England. 197B, Juae 

issessiier.t md sanageEPiil of a Plutoaiua 
Contaminated Wound Case. Health rhys i c s , 26, 
5f»1-550 

a Pa contag'iaat^d w^und case i s described 
togethPF with i t s manageaent. I n i t i a l l y , 
1*.2 pi l iqrai is Ci of Pu were present in the 
wourd, t%is f igure beiag reduced t o ab iu t 1.8 
wilig-TBs Ci af tpr two exc is ions . Daring the 
ppriol of assBssr<»at DTP& was ad' j inistered 
and tho effect- of t h i s i s discussed. Orinary 
excri^tion data i^er? obtained and |uan t l t a t lvG 
roni tor iag of th^ Ivaphat ic channels of the 
arm aad the l ive r wpre a t t e i p t e d . Va-iojs 
methods of assessment of body coatent are 
disc«"!:s«»a which i n l i c a t e the asoaat of 
rptaimPd Pu to li*" between 0.1 Ell l igrams Ci. 
rhroBOsoBP cul ture from blood lyaphocytes 
was un'iertak^n «hich indicated probable 
prpferont ia l i m d i a ^ i o a of these c e l l s . 
(Auth) 

Figure 5 shows tho urinary excrs-tion of Am 211. 
A l e t t e r froB <3. B. Schofield opntioas t h a t 
coatinuiaq surve i l lance of ^ke case I s b«='lng 
undertaken. Fe would l i ke to change fron the 
concept of "body burdep" to a nor<» r e a l i s t i c 
bone contP'fit. for example, i t wap found t h a t 
thp bone coatf^fit i a post sortea cases studied 
was a fac tor of 5 to 10 down oa the estimated 
^ody burden obtained from urinary excret ion 
o a t t e r a s . This would suggest t ha t the bone 
coa*ea+ In the wound rase described i=! l i k e l y to 
bp less than the 1 ." ncl neationed. 

<397> 
Seyr, J . , and Plac^k ( i n i t i a l s ao^ q ivea) , 
i n s t i t u t e of "ygioae and "SpldeBiolojy, 
Department of Padiation Hygiene, Prague, 
CTPchoslovakle I l a s r i t u t e of l a d u s t r i a l flyqiene 
in fjranlup^ indus t ry , Pribram, Czechoslovakia 

Lung Cancer Pisk in Relation to loag-Tera 
Exposure t o Padoa Daughters. COBF-720501; Part 
of Bujdosn, " . C^d.), Health Phvsics oroble is of 
IntPrnal Contaaination, Proc«>eaiBgs of the IPPA 
2pd ruroppan fongres«i oa Padiation Protect ion 
held in Badaoest, Suniarv, lay 1-^, 1972, fp. 
129-1 3SJ, 6=55 D. 

^h^ f i r s t re«?ttlts ^f aa epldi^oiological study 
carri«ad nu+ la a Inrg© group of uraalus 
ml'̂ f^rs ^r^ f^bo'in. The highest lung caic-^r 
mortal i ty was ŝ|?gsê v«pi in thf? in te rva l of 
15-17 vp^ars s^^c© the oa^^t of e-^pos^ure to 
radoa ^l^nah^e^T^^ i^^^^n th*^ exposure exceeded 
IPO m.», *hp f,t-s<=>rvpi n o r t a l i t y wis ?-6 tl^nes 
hiakipr fh^^ ^h's-̂  w%r ^x?^^« t̂f̂ d. A l i a ^ i r 
r<-l!i»iop^hif tfis found between th<» morta l i ty 
^^^5^ nf T^^^i^i^aal lung raac^r C^-^P^S aai the 
e«?^i!a^tAl r?jf^ula*^ve exposure. (Auth) 

'!>iij<-aa', f., Jaoap A + o i l c '""'nergy lesearch 
Tf* 5 t i tn t e , "Pokal-aura, Ibaraki-ken, Jaoan. 
m? ), October 

?nr>ir3^al I'oriiula for ' s t i s a t i a g effect ive 
Tls"--Uf" TMrkness in the Assessment of Platoalu* 
in ^h^ Lung. Journal of Nuclear Science and 
Techpoloay, 10(10), 6ii7-6«9 

the lung was derived taking the effect of 
self-absocptioa in the lung t i s s u e I t s e l f 
into aooomat. Paraneters used were chest 
thickness, average thickaess of c ibs aad mean 
t i s sue th ickness . Beasureaents were obtained 
fros 393 subjec ts , using aa u l t rason ic 
analyzer. (RAF) 

<390> 
Shi ro tani , T. , aad B. Fu j i t a , Japan Atomic 
Eaerqy lesearch I n s t i t u t e , Tokal-aura, 
Ibaraki-ken, Japan. 1972, Harch 

I s t i i a t i o n of Bffective Tissue Thickness in the 
AssessB<»nt of Platoniun. Journal of nuclear 
SciPBca and Technology, 9 (IS, 31-39 

Por the determination of Pu 239 deposited in 
the Inngs by external counting, the 
absorption of low energy photons emitted from 
Pa 239 in the chest "sust be taken into 
consideration because of i t s high 
a t tenuat ion. I t i s showa th i t tne effect ive 
tissup thickness of t!io chest wall can Iŵ  
estimated by conparing the Aa/Pu eoaating 
r a t io obtained froa an exposed subject with 
that obtalaed beforff'hanS ^s a function of the 
ibsorber thickness of a simole che^st model. 
The ia/Pn counting r a t i o i s deflaed as the 
r a t i o of net couatlng r a t e s b^twe^n the 
Aa-channel (57-63 ke?) and the Pu channel 
(15-19 ke?) . Aa eep i r loa l expression was 
also derived froB experimeats oa a phantom -̂o 
estimate the i»ffeetivi= t i s sue th i ckaess . 
•Sxporiieatal r e s u l t s are coapared with those 
of another study. (Auth) 

<a0'>> 
Shi ro tani , T. , and H. Fuj i ta , Japan Atomic 
i;ner1Y !?eseaEch I n s t i t u t e , Tokal-sura, 
Ttarakl-ken, Japan. 1973, lay 

A Sethod of Deteralaat loa of Correction Factors 
for Different Body Fluids in the Asse«!saent of 
Plutonian 2^9 ia Lung. Journal of Hucl^ir 
Scloace aal Technology, 10(5) , 101-3«8 

In the apterraina+ion of Pu 2'i'i deposited in 
the luaqs of exposed subjects by external *̂ln 
yivo'^ cosmtlag, soipf̂  correc t ions must be 'riade 
fcr the ca l ib ra t ion factor obtained from a 
EhantO'S, to take account of differences la 
body s ize be^weea the phantoa and the exposed 
subjects . Three such correct ion factors were 
considered la t h i s work, and determined 
oxporlaeatal l f : (1) the geometrical 
^^fficlency of the exposed subject was 
estimated uslag luag-shap^d plaae sources of 
actual s i z e ; (2) the shielding effect of the 
sternum and r ib s viewed by the 
NaT fTl)-detector of larq«^ area was m'^asur'^d 
froQ chest i -ray p la tes of thi^ f i f teen 
sub-i»ctB; and (1) the effect ive chest wall 
thickness was evaluated by means of aa 
omolrical forifula. Ps t l aa t loas of Pu 239 la 
the lungs are p-rppct^d to contain e r ro r s up 
tc about 2^ .3^ , due to the unce r t ami txes In 
these rorre/^*-ioa factor*^, (^u^h) 

<!t01> 
Sclaicka, '!., and R. Bischof, I n s t i t u t e of 
Occupational Hygiene Ir Uraniums Tndustry, 
Prlbraa, Czechoslovakia. 107I, fay 

The Poss ib i l i ty of Fs t iaa t ing Low fyposures to 
Short-Lived Decay Products of Padon 222 i a 
Oraalai "Jine Workers bv Deteraiaatioa of 
Boloaiuo 210 la the Hair. Prakticky Lekar, 
23(11), 110-112 (Czechoslovaklan, English 
SuiBary) 

An empirical fors'ula for est imating e f fec t ive 
t i s sue thickness in the assess^ient o^ Pu ia The mean speci f ic a c t i v i t y of po 210 detected 



<l»01> 

SSDICAI ASPECTS 

<l l01> COST. 
In the ha i r of a group of 17 persons not 
occupatloaally exposed to short l ived decay 
products of Ba 222 was detaraiued to be 0.018 
plus or Blaas 0.03i» pCl/g. I t was 
ascer ta ined oa the bas i s of t h i s value t h a t 
the analysis of Po 210 In the hair affords 
under normal condl t ioas the detection and 
detern lnat lon of the occupational exposure of 
uraalum sine workers to shor t - l ived decay 
products of Bn 222 in an eoviroaaeat with a 
considerably lower po ten t i a l energy of alpha 
rad ia t ion than the aaxlaum permissible 
concentrat ion which I s 9 x lOCE-i-U) Be f / 1 . 
(Auth) 

<i»02> 
Ste rnglass , E . J . , Onlyerslty of P i t t sburgh, 
Divisioa of Radiatioa Health, Department of 
Radiology, Pi t tsburgh, PA. 1969, Beceaber 

Evidence for Low-Level Radiatioa Effects on the 
Human Embryo and Petus . COSP-690501; AEC 
Syiposinm Ser ies So. 17; Part of Slkov, M.S. and 
Hahlum, D.D. (Eds. ) , Proceedings of the 9th 
Annual Hanford Biology Symposium oa i?adiation 
Biology of the Petal and Juveni le Bamaal held in 
Blchland, Washington, Hay 5-8, 1969, (p. 
693-717), 1026 p. 

Evidence Is presented tha t ind ica tes a high 
s e n s i t i v i t y of the developing huaaa embryo 
aad fetas t o both acute x ray radia t ion a t 
diagnost ic l eve ls and low dose r a t e r ad i a t i on 
froa f a l l o u t . The ef fec t expresses i t s e l f by 
increased ra tes of childhood leukemia 
accompanied by a sh i f t i a age d l s t r l b u t l o a a t 
death, as well as by iacreased r a t e s of 
s t i l l b i r t h s , neonatal deaths , and Infant 
deaths in large populatloa groups tha t have 
been exposed to known amounts of low-level 
f a l l o u t . The e a r l i e s t evidence for low-level 
and low-dose-rate e f f ec t s was obtained from a 
deta i led ana lys i s of the leukemia lacrease 
aaong chi ldren 0 to 10 years old l a the 
Albany-Troy, Sew York, area following the 
rainout of radioact ive debr is from a 43 kt 
nuclear detonation l a Mevada In April 1953. 
The subsegueat doubling of the childhood 
leukemia r a t e over a period of 8 years was 
character ized by a S t o 5 year delay in onset 
s imi lar to that observed for children who 
received x ray rad ia t ioa in utero or ear ly 
infancy and a sh i f t ia age d i s t r i bu t i on a t 
onset toward older age s i a l l a r to tha t noted 
by Stewart and Hewitt for In t rau te r ine x ray 
I r r a d i a t i o n . Sore recent evidence for the 
ef fec ts of low dose aad low-dose-rate 
rad ia t ion on the developing fe tus , embryo, 
and youag l a faa t coses from a study of f e t a l , 
neonatal , and pos t aa t a l mortali ty r a t e s for 
each s t a t e la the Oalted Sta tes aad for a 
nuaber of foreign c o u a t r i e s . Analysis of the 
chaages la mortal i ty r a t e s followlag the 
detoaatlon of spec i f ic nuclear weapons shows 
a geographical d i s t r i bu t i on that coincides 
with the kaown long raage fa l lou t p a t t e r a s . 
The chaages in mortal i ty r a t e s for d i f fe ren t 
regions of the Oaltad S ta tes and the world 
are found to be c lose ly correlated with the 
measured amounts of Sr 90 la the milk and the 
observed amounts ia the bone and tee th of the 
fe tus and aewborn. (Auth) 

<«03> 
Stokinger, H.E., U.S. Public Health Service, 
Divisioa of Occupational Health, Toxicology 
Section, C lac lnaa t l , OH. 1966 

Pecoamended Hyglealc l i m i t s of Exposure to 
Beryllium. Part of Stokinger, H.E. (Ed. ) , 
Beryllium; I t s I n d u s t r i a l Hygiene Aspects, 
Chapter 8. Academic Press , Hew York, Hew York, 

96 

(p. 235-2«»), 39« p. 

Lialts for the concentration of berylliua in 
air for the plant workroos and cosBunitf were 
adopted by the Itonic Energy Coaaission in 
19W. These Units are based on diagnosis of 
acute berylliosis (paeaioaitis) ia plant 
workers exposed to levels o£ 1 Bg/B3 and a 
large number of pneuaonitis cases ia 
comanitles surroundiag processing plants. 
Coincideat with the strict application of 
berylliua limits, all foras of berylliosis 
have disappaared. Arguments for aad against 
changing the limits are given. The need for 
studies of the relative toxicities of the 
several berylliua compouads aad for drinking 
water standards is stressed. (ST) 

<«0<l> 
Stokiager, H.E. (Id.), O.S. Public Health 
Service, Blvlsion of Occupational Health, 
Toxicology Sectioa, Ciacianati, OH. 1966 

Beryllium Its Industrial Hygieae Aspects. 
Academic Press, Hew fork. Sew fork; 39« p. 

The moaograph provides a detailed account of 
the knowledge accumulated froa 19«6-1966 on 
the ladustrial hygiene aspects and toxicology 
of berylliua and its comaercially useful 
GoapouKds. The engineering control aspects 
of berylliua disease are stressed; clinical 
aspects are mentioned only where necessary 
for the understanding of the ladustrial 
hygieae coatrol procedures and for the 
motivation of th® beryllium toxicologic 
research studies. Prominence is given to the 
chemistry and physics of the industrial 
compounds, particularly to the analytic 
methods. The definltloa of the disease and 
the findings of research investigators are 
thoroughly discussed. Individual chapters 
were contributed by authorities in their 
respective fields. The monograph was written 
to provide a basis for envlroaaeatal health 
practice In the beryllium industry and 
provides much for those interested In 
research and development. Pour chapters were 
selected aad abstracted separately for the 
data base. (ST) 

<«05> 
Swanberg, P., Jr., and 8.C. Henle, Hanford 
Atomic Products Operation, Richland, WA. 195H 

Sxcretlon of Plutoaiua 239 in a Patient with a 
Plutonium Contaminated Injury. Part of 
Proceedings of the 7th Annual Bestern ladustrial 
Health Syaposiua held September 27-28, 1963. 
Published ia Jouraal of Occupational Medicine, 
6(«) , 17it-178 

A report Is given of a plutonlum-contaainated 
minor Injury sustained by a malateaaace 
employee ia a Haaford pu-manufacturing 
facility. The accident, medical treatment, 
urinary and fecal excretion of the 
radionuclide, aad evaluation of the body 
burden are described. Twenty-eight grams of 
DTPA were admialstered to the patieat in four 
series of treatments. The total urinary 
excretion of Pu during the first 21 hr after 
treatment was equllvant to 5.1 aCi. The 
dally rate of Pu excretion In the feces was 
consistently less thaa la urine. Periodic 
examinations were made to determine the 
guantity of radionuclide remaining ia the 
site of lajury. Admlalstratloa of chelating 
agents, with resultant elevated excretion 
rates of radionuclide, make assessment of 
the body burden difficult. Treatment may 
affect excretion rates for as long as 200 
days after admlnlstratioa of DTPA, requiring 
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<«05> 

""•PICAL R S P E C S 

<ltO«-,> COST. 
long-ter"? follow-up of such cases . The 
marked v a r i a b i l i t y la the feca l -excre t ion 
r a t e precludes use of these data for 
evaluating the body burden in t h i s ca se , but 
they are of value as Ind ica tors of the 
qaantl*Y o* plutoalu's excreted during medical 
t roa tnen t . P.elvinq oa the ur inary-excre t ion 
da ta , i t was concluded in t h i s case t h a t , *00 
days a f te r the exoosure, the in terna l 
deposl'-lon of soluble plutoniua did not 
exoeod 1" nCi (2'=S of the SPBB) . (Auth) (F"!l) 

<»fl6> 
I'arasoy, "5 .1 . , G.t. snorodlntseva, A.F. 
Oreshina, ' I . I . Shalak, aad V.2. Yaskova, 
Leningrad I n s t i t u t e of Badiatlon Hygiene, 
Leningrad, 1SSP. 1°68, April-June 

3ntrv of Plutoniuii 239 Tato the Human Body froi> 
the S i r . Hygiene and San i ta t ion , 33(9-6) , 36-«1 

Inves t iga t ions were carr ied oat on samples 
ta^ea fro'^ large volumes of a i r from 
coatinuous aspi ra t ion on FPP-15 f i l t e r s , the 
t o t a l volume of a i r drawn through the f i l t e r 
being SO.OOO to 11^,900 aS. The lungs of 
persons older than 50, who had died of 
cardiovascular d iseases were s tudied. The 
k ine t i c s of the plutoaium 239 content l a the 
a i r , the lungs and the lymphatic aodules was 
studied for 1968 and 1965. Assessment of the 
possible hazard of the aerogeaic in t roduct ion 
of plu'-oniuB 239 into the body of persons, 
having occupational contact with the i so tope , 
was carr ied out. ^ata on the atmospheric 
concentrat ion of Pa 239 showed t h a t i a 
19K»_19K« the concentration did not exceed n 
X 10(E-21) C l / 1 , which i s four orders of 
magnitude lower than the iaxiaum permissible 
Goaoentratlon o£ t h i s Isotope . Confirmation 
was obtained for the data reported in the 
l i t e r a t u r e on the accumulatien of Pu 239 in 
pulmonary t i s s u e . The dose loads on the 
lungs due t o the isotope did not exceed 0.3 
iir"E/year. The concentratioE of Pu 239 was 
considerably higher in lymph nodes than ia 
pulmonary t i s sue (by aa average of two orders 
of aagai tude) . (Auth) (PBH) 

Table 1 shows the atnospherlc concentrat ion of 
Pu 239 for 196U-1966. Table 2 shows the Pu 238 
concentration i a huaaa luags ia 1961-1965. 
Table tt shows the concentration of Pa 239 in 
human tracheobronchial lymph nodes la 1965 and 
196 6. Art ic le also t i t l e d the "Extent of 
Aerogeaic Introductioa of Plutonium 2 39 In to the 
Humaa Body." 

<1I07> 
Testa , C., and A.O. S i t e , Coal tato Sazlonale per 
I 'Energla l uc l ea r e , Badlotoxlcology Laboratory, 
Medical Service, Rome, I t a l y . 1973 

The Study of a Case which Involved a Wouad 
Contasina*ed with l a so lab le Plutonium and 
Amerlciun 21(1. COSF-720503; Par t of Bujdoso, E. 
CJd.), Fealth Physics Probleas of In t e rna l 
Contaniaatlon, Proceedings of the ISPA 2nd 
European Congress on Radiation Protection held 
in Budanest, Hungary, Hay 3-5, 1972, (p. 
i;q3_c;<»<lj ^ Bii5 p . 

Parlag a polishing operation of a 002 ce raa ic 
sanple containing 3.1% Pu02, a technlc iaa 
wounded h i s r igh t index f inger . X ray 
counting roughly ladica ted a plutoniua 
a c t i v i t y of about 120 aCi. I small excision 
of the wound was carr ied out within 30 
minutes. As a precautionary aeasure DTPA was 
given intravenously within 90 minutes froa 
the coatanlaa t ion . Samples of u r ine , blood, 
skin and cotton wool were co l lec ted and the 

ac t i v i t y of plutoniua was followed for 10 
months, i 0.2% w/w conceatratlon of Aa 211 
was found. The r e s u l t s indicated that the 
prompt surg ica l t r e a t i e n t reduced the i n i t i a l 
contaalaatloH (about 70 nCl) t o a low level 
(about 0.2 nCi) aad nlnlalzed the systemic 
burden (about 0.5 nCi). Because of the 
Inso lubi l i ty of the p la ton la i the DTPA 
treatment did not appear to cause a 
s igni f icant e f f ec t , (Auth) (ST) 

<(S08> 
Vorwald, I . J . , Wayne s t a t e Onlverslty, School of 
Bediclne, Department of Occupational aad 
Eavlroaaiental Health, Det ro i t , HT. 1966 

Hedlcal Aspects of Beryllium Disease. Part of 
Stokinger, H.E. (Ed.) , Beryllium: I t s 
I ndus t r i a l Hygiene Aspects, Chanter 6. Academic 
Press , Sew fork. Hew York (p. 167-200), 39« p. 

Beryllium disease has occurred in r e l a t ion to 
a var ie ty of occupational and to soae 
nonoccupational s i t u a t i o n s . Hunan cases of 
the disease have been observed la associat ion 
with exposure to many berylliam compounds, 
notably the oxide, f luor ides , su l f a t e , aad 
synthet ic s i l i c a t e s , and to the metal, bat 
not ia associat ion with the mialag and 
• l l l l a g of beryl ore. The disease I s caused 
primarily by the Inhalat ioa and pulaoaary 
depositloa of tox ic beryl l iua in the form of 
dus ts , fumes, and mists. The c l i n i c a l 
features and pathology of acute aad chronic 
for>is of the disease are reviewed. 
Diagnostic d i f f i c u l t i e s aad some features 
peculiar t o the disease are given. General 
conclusions from data froa various s tudies of 
beryHlum in t i s s u e s aad body f lu ids are 
s t a t ed . Therapy I s b r ie f ly reviewed. The 
Becylliam Case Registry contains documented 
casas of workers and "neighborhood" d isease . 
(ST) 

<»09> 
Walton, ».H. (Bd.), I n s t i t u t e of Occupatio 
•iedlcine, Edinburgh, England. 1970 

l a l 

Inha le! P a r t i c l e s , 111. COlIF-700931; 
Proceedings of the 3rd In te rna t iona l Syaposiun 
on Inhaled P a r t i c l e s held in London, England, 
September 1«-23, 1970, Tols. 1-2. Onwin 
Brothers Limited, The Greshas Press , Old 
Working, Surrey, England, 1090 o. 

Mlnety-one papers were presented at t he 
Symposiua; re levant ones have been abstracted 
separately for the data base, other papers 
deal with inhala t ion aad deposition in man 
and animals, b io logica l react ions to dust , 
c iga re t t e smoke, S02, quartz aad asbes tos , 
iBBunologlcal f ac to r s , radiology aad 
physiology of pneuaocoalosls, dust In human 
laags , c h a r a c t e r i s t i c s of airborne dus t s , 
epidemiological s tudies such as chronic 
bronchi t is and f i b r o s i s in Br i t i sh coal 
miners, dust sampling and the introduction of 
new dust standards for Bri t ish and American 
coal l i n e s . (FMH) 

<mo> 
Williams, K., Halted Kingdoa Itoalc Energy 
Authority, Atomic Energy lesearch Establishment, 
Harwell, Didcot, Berkshire, England. 1956, 
august 

Some Cases of Internal Contaaination and Their 
Early Detection for Possible Treatment by 
Chelating Agents. AHl-558*; Part of Boseathal, 
H.f. (Ed.), Therapy of ladioeleaent Poisoning, 
Transcription of a leetlag on Experiaental and 
Clinical Approaches to the Tteatieat of 
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•lEDTCAL ASP'^Cl'S 

<»10> romT. 
P o i s o n i a g by w a d i o a c t i v e S u b s t a a c e s he ld Oc tobe r 
2 0 - 2 1 , 195 = , ( p . IlS-117) , 181 D. 

i j r i a e e x c r e t i o n t 
v a l u a b l e a i d f o r de 
a c c i d e n t a l o l u t o n l u 
not o t h e r w i s e b e Id 
t r e a t m e n t p r o v i d e s 
Faxls ig- ing e x c r e t l o 
Tri^pdlate urin*^ sain 
c a s e o* s m a l l , p 
p u n c t u r e wounds, n 
wel l a s aa a d j u n c t 
^xamplp^s of wounds 
c o n t a m i n a t e d nre g i 

t s have proved t o be a 
t e c t l n g c a s e s of 
m p o i s o n i n g which would 
e n t i t l e d e a r l y . P r o n p t 
t h e b e s t o p p o r t u n i t y f o r 
n of t h e r a d i o e l e m e a t . 
p i e s a r e c o l l e c t e d In any 
i b l y c o n t a m i n a t e d , 
r l n e e s t i m a t e s a l s o work 
t o a i r m o n i t o r i n g , 
s u s p e c t e d of b e i n g 
v o n . (BBP) 

<it11> 
Bo l f f , A .H . , ' I n i v e r s i t y of I l l i n o i s , Schoo l of 
P u b l i c H e a l t h , Ch icago , I L . 1973 

S c i e a t i f i c =!asis f o r "Radiat ion P r o t e c t i o a 
c u i d a a c e f o r Onderground Oraalum B i a e r s l a t h e 
Onited S t a t e s . COST-720503; P a r t of Bujdoso, E. 
(Ed.l , H e a l t h P h y s i c s P r o b l e n s of l a t a r a a l 
C o n t a m i n a t i o n , P r o c e e d i n g s of t h e ISPA 2nd 
European Congress on R a d i a t i o n P r o t e c t i o n h e l d 

i a B u d a p e s t , Hungary, May 3 - 5 , 1972, ( p . 
136-1111) , «'=5 p . 

' 'he u s e of t h e Working Level Boath (»LH) a s a 
r a d i a t i o n e x p o s u r e u n i t f o r uranium mining 
s t a n d a r d s i n t h e O.S. i s d i s c u s s e d . The 
r e l a t i o n s h i p s of t h e WLH u n i t t o lung t i s s u e 
dose aad c a a c e r i n d u c t l o a and t o t h e 
ICSP/SCRP r e c o B s e a d a t i o n s fo r o c c a p a t i o n a l 
r a d i a t i o a p r o t e c t i o n a r e a l s o d i s c u s s e d . 
Recen t ly t h e gu idance f o r th® r a d i a t i o n 
p r o t e c t i o a of underground uranium m i n e r s In 
t h e U.S . was lowered from 12 t o D WLH pe r 
y e a r . T h i s a c t i o n was based or r a d l o b l o l o g i c 
and e p i d e m i o l o g i c e v i d e n c e t h a t i n d i c a t e s 
t h a t t h e l u n g i s a r e l a t i v e l y s e a s l t i v e o rgan 
wi th r e s p e c t t o t h e r a d i a t i o n induced c a a c e r . 
The p r i a c l p a l e p i d e m i o l o g i c I n f o r m a t i o n 
l e a d i n g t o t h e r e v i s e d s t a a d a r d came from a 
s tudy of a b o u t 3,«00 uranium m i n e r s i n t h e 
O.S. In t h i s s t u d y i n h a l a t i o n e x p o s u r e t o 
radon d a u g h t e r s down t o a t l e a s t 120-359 
c u m u l a t i v e HLB was shown t o be t h e major 
c a u s a l f a c t o r f o r a h igh i n c i d e n c e of 
r e s p i r a t o r y c a n c e r among uranium m i n e r s . 
(Auth) 
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<«12> 

<1|12> 
Baker, s . I . , Sat ional Accelerator Laboratory, 
Batavia, IL. 1973, August; 1973, Harch 23 

Environaental Monitoring Beport for Calendar 
Year 1972. HASH-1259; Part of Eaylronaental 
Monitoring a t Major O.S. Atomic Energy 
Commission Contractor S i t e s , Calendar Year 1972, 
(p. 553-596), 1217p. 

Analyses for r e s idua l r a d i o a c t l v l t 
performed spec i f i ca l ly for 
accelerator-produced nucl ides as w 
radium and thorium. Enviroameatal 
data are co l lec ted from radia t ion 
throughout the acce le ra to r and exp 
a reas . Except for a minute amount 
ia the closed loop ia the Seutrlao 
acce le ra to r produced a c t i v i t y othe 
day h a l f - l i f e bery l l iua 7 has beea 
the water. The concentrat loa of 8a 
was determined to be 9 x 10(E-6) u 
outside the Seutrlao Area Target T 
Peaet ra t lag rad ia t ion i s moaltored 
Enviroamental Sadiation Honitoriag 
located ia the Hatloaal Accelerato 
Laboratory Vil lage. So evldeace o 
acce le ra tor produced r ad ia t ion has 
by any detec tor in the s t a t i o n dor 
reporting period. The neutroa ooa 
indicated an average neutron dose 
approxiaately 0.0005 mrea/hr, whic 
cons is tent with the expected cosml 
neutron background. There were no 
iaoldents or r e l eases during the r 
period. In addi t ion, there were a 
BOaradioactlve mater ia ls produced 
quan t i t i e s which could po l lu te the 
environment, aad there were no abn 
natural occurrences which could ha 
from or have had some impact upon 
f a c i l i t y or i t s opera t ion . (PIS) 
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<i»13> 
E l rcha l l , 1 . , Onited Kingdom Atomic Energy 
Authority, Authority Health and Safety Branch, 
Safeguards Division, P l s l e y , England. 1960 

Badiatlon Dose Bates for Plutonium Iso topes . 
iHSB{5)-s-10; 27 p . 

Calculat ions have been made of the expected 
dose ra tes a r i s i ng from the Pu isotopes aad 
t h e i r daughter products, r e su l t ing from 
I r r ad ia t ion at lOOO HiJD/ton and 3000 MSID/ton. 
The r e s u l t s have been extended to 
lacludealpha n r e a c t i o n s , oxide fue l s , aad a 
range of uoss ible f i s s i on product conten ts . 
(Auth) 

«iHt> 
Bishop, C.T., H.I. Bolton, H.L. Cur t i s , J .O. 
Frye, ^.K. G i l l e t t e , and E.B. Sunn, lound 
Laboratory, Hiaiisbnrg, OH. 19vi, Juae 10 

Determination of Plutoaium la S o i l . 3LH-1792; 
Part of Chemistry and Physics progress Peport , 
October-December 107O, (p. 17-19), 36 p. 

A method to determine the Pu content la s o i l 
was developed coffiblaiag a fusion aad 
d isso lu t ion process. The fusion procedure 
involves fusing the sample with anhydrous KP 
followed by a pyrosulfa te fusion t o 
comple*ply decompose the s o i l . The 
so l id i f i ed melt i s dissolved aad the Pa i s 
separated from the so lu t ion by 
copreciDitat ion with Basoa by Aliqaat 336 
n i t r a t e - l n -xy lone , aad In ter fer ing elements 
are removed by back-extract ions before the Pu 
is f ina l ly back-extracted, evaporated to 
dryness aad prepared for electrode pos i t ion . 
Flectrodeposi t ion I s achieved froa aa {SHa)2 

S0« medlua or from a alxed oxala te-chlor lde 
e l e c t r o l y t e . After e lec t rodeposi t lon onto a 
s t a in l e s s s t e e l s l i d e , the Pu content i s 
determined by alpha pulse height ana lys i s . 
The eff iciency of the solvent ext rac t ion 
steps In the Pu s o i l analysis by fusion was 
determined using a Pu 238 standard and l iqu id 
s c i a t l l l a t l o n couatlng. The r e s u l t s showed 
that no appreciably quanti ty of Po I s lo s t in 
the solvent ext rac t ion portion of the 
procedure. However, e lectrodeposi t lon 
e f f ic ienc ies l e s s thaa 90< have been observed 
when e i t he r of the two teohalques were used. 
(EAF) 

<i»15> 
Branson, P.E. , J .P . Corley, aad ff.L. Sees, 
Bat te l le Memorial I n s t i t u t e , Pacific Sorthwest 
l abo ra to r i e s . Occupational aad Eavlronmeatal 
safety Departaeat, Richland, »A. 1973, September 

Enviroaaental s t a tus of the Hanford Seservatlon 
for CY-1972. BHWL-B-278; 70 p. (000 Cancelled) 

The report summarizes data col lected duriag 
1972 from loca t ioas within the Hanford plant 
for the enviorameatal survei l lance prograa. 
Grouadwater aad o f f s i t e sampling data are not 
included. Some o f f s i t e data are used for 
comparison with s lBl la r measureiaeats made 
ons l t e . Concentrations of radionuclides 
aad/or r ad ioac t iv i ty la Columbia Plver water, 
drlaking water, swamps, di tches aad ponds, 
birds and aaamals, a i r , and s o i l and 
vegetation aad r e s u l t s of surface 
contaBination and exteraa l exposure r a t e 
radia t ion surveys are given. Columbia Fiver 
water qual i ty measuremeats are included. 
•Results of the analyses were generally within 
the expected range. (ST) 

<416> 
Braasoa, ? .E . , aad J .P . Corley, B a t t e l l e , 
Memorial I n s t i t u t e , Pacif ic northwest 
l abo ra to r i e s . Occupational and Snvironmental 
Safety Departsant, Richland, WA. 1972, Attq««!t 

Eavironaental Surveillance a t Hanford for 
CY-1971 (Addendum). BKUl-1683 (ADD); 95 p. 

This supplenental report i s a compilation of 
r e s u l t s obtained from both aaalyses of 
enyiroameatal samples and from rad io log ica l 
s^asurements made in the Hanford environs 
daring 1971. The significance of these data 
i s discussed la the parent report 
(BNilL-1683) . The report coata las t ab les of 
radionuclides la Colunbla Siver Water, 
radionuclides la drinking water, 
radionuclides in fish and wild fowl, 
radionuclides in she l l f i sh , radionucl ides in 
the atmosohero, radionuclides in farm produce 
and commercial foodstuffs , aeasureaent of 
ejctf^rnal rad ia t ion exposure, water qua l i ty 
measurenents of Columbia River water, 
chemicals in drinking water, suspended 
pa r t i cu l a t e s and nitrogen ia th"^ atmoksphore, 
aad radionuclides la s o i l aad vege ta t ioa . 
(ST) 

<«17> 
Braason, P."?., and J . P. Corley, Ba t t e l l e 
Hemorial Tas t l tu te , Pacif ic Morthwes'-
Labotator les . Occupational and Environmental 
Safety Deoartment, Richland, WA. 197^, August; 
1971, Hay 

EavlroBiental Suryeil laace at Hanford for 
CY-1972. BmL-1727 (ADD); «iSH-125Q; Part of 
Eaylronaental !!oaitorina at !lajor U.S. Atomic 
Energy Commission Contractor S i t e s , caleadar 
Yejr 1972, (p, 975-10861, 1217 p. 
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<«17> COIT. 
T h i s s u p p l e a e n t a l r e p o r t I s a c o i o l l a t i o n of 
r e s u l t s o b t a i n e d f r o a bo th a n a l y s e s of 
e n v i r o n a e n t a l s a n p l e s aad f r o a r a d i o l o g i c a l 
a e a s u r e a e n t s made l a t h e Hanford e n v i r o n s 
d u r i n g 1972. The s i g n i f i c a n c e of t h e s e d a t a 
i s d i s c u s s e d i n t h e p a r e n t r e p o r t 
( B I H t - 1 7 2 7 ) , which h a s a l r e a d y been i n c l u d e d 
i n t h e d a t a bas®. The t a b l e s i n t h e 
supplement a r e grouped i n t o e l e v e n a p p e n d i x e s 
and cove r t h e f o l l o w l a g s u b j e c t s ; 
r a d i o n u c l i d e s i n Columbia l i v e r w a t e r , i n 
d r i n k i n g w a t e r , i s f i s h , w i l d fowl and 
s h e l l f i s h , i n t h e a t a o s p h e r e , l a farm produce 
and commerc ia l f o o d s t u f f s and i a s o i l and 
v e g e t a t i o n ; B e a s u r e i e a t s of e x t e r n a l 
r a d i a t i o n e x p o s u r e ; w a t e r q u a l i t y 
• e a s u r e a e n t s of Colunb ia B i v e r w a t e r ; 
c h e m i c a l s i n d r i n k i n g w a t e r , and suspended 
p a r t i c u l a t e s and n i t r o g e n In t h e a t m o s p h e r e . 
(PBH) 

See a l s o Repor t BSWl-1727. l a a e r o n s t a b l e s of 
c o n c e n t r a t i o n s of s e v e r a l r a d i o n u c l i d e s 
( i n c l u d i n g V aad Pa) In a i r , w a t e r , p l a n t s , 
a n i m a l s , s o i l s aad food a r e p r e s e n t e d . 

<»18> 
Badnltz, R.J. 
Berkeley, CA. 

Lawrence Berkeley labora tory , 
1973, Bovesber 

Platonium; A Review of Heasurement Teshniqaes 
for Environmental Hoaitorlng. lBL-2039i 
COIP-731112; Part of Proceedings of the IEEE 
suclaar Science Symposium held in Saa Francisco, 
Cal i fornia , Soveaber 1»-16, 1972, (9 p.) 

Overviews are given of the typ ica l l eve l s a t 
which plutoaiua I s found in enviroameatal 
media, of the rad ia t ion protect ioa guides, 
aad of some of the types o£ «easaremeat 
techniques which have been developed for 
plutoniua aeasurements l a a i r , water, s o i l 
and other media. Emphasis I s on seasuremeats 
for survei l lance aad protect ion la 
eavlroaaenta l and occupational s i t u a t i o n s . 
The discussion concentrates on the various 
broad ca tegor ies of instruments and 
techniques, t h e i r s e a s t i v i t i e s , areas of 
a p p l i c a b i l i t y , and l i m i t a t i o n s . Bioassay 
methods are not discussed in d e t a i l . (ST) 

<(I19> 
Budnitz, B.J. 
Berkeley, CA. 

Lawrence Berkeley Laboratory, 
197d, February 

Badon 2 22 and I t s Daughters, A Review o£ 
Instrumentation for Occupational and 
Enyironmental Monitoring. Health Physics, 26, 
1*5-163 

Aa overview i s provided of the techniques 
that have been developed for aeasurlng Bn 222 
and i t s daughters in various media. The main 
emphasis i s on aeasurements for s a rve l l l a ace 
and protect ion in occupational and 
environBestal s i t u a t i o n s . Heasorements In 
spec ia l i sed research appl ica t ions are not 
t rea ted la d e t a i l . Overviews are f i r s t 
provided of the physical c h a r a c t e r i s t i c s of 
Pn 222 and I t s daughters; of the sources of 
and typ ica l levels of concentrat ion in the 
natural environment and la occupational 
exposures; and of the rad ia t ion guides. The 
various aeasureaeat techniques are then 
discussed. (Au+h) 

<»20> 
Buslck, D.D., and s. Holt, staaford Oniversity, 
Stanford liaear Accelerator Center, Stanford, 
Ci. 1973, August; 19''3, Harch 

annual Eaviroo«ental HOEitorlmg Baport, 
Januarf-Deceiber 1972, SliC-159; WASH-1259s 
Part of Enviroaaental loaitorlng at iajor O.S 
&to»lc Energy Coaalssioa Contractor Sites, 
Caleadar Year 1972, (p. 1177-1188), 1217 p. 

The Staaford linear Accelerator Center 
regional surveillance prograa Is intended to 
assess the coatributioa, if any, fros SHC 
operations, to the eristing radiation 
envlronaent. Saaples of soil, vegetatloa, 
groundwater, surface water, sanitary and 
stora sewers are periodically collected and 
activity levels deteEiined. Airborne 
radioactivity is aeasured and recorded 
continuously at the release point. 
Coatinuous physical radiatioa aeasaremeats of 
neutroa and gaaaa dose Is also provided near 
the site bouadary. The results of the 
eavlronaent analysis for gross beta activity 
show aa average o£ 2.1 x 10(E-8) ucl/al for 
well water, 9 x 10(E-9) uCl/«l for surface 
water, i».3 x 10(E-5) uci/g for streaa silt as 
soil and «. 3 x 10(E-5) for vegetation. There 
has been no significant increase in 
radioactivity in water, soil or vegetation 
since SLiC operations began in 1966. The 
•easureaents o£ annual dose from gaaaa and 
neutron radiation near SlAC's boundaries 
Indicate a slight increase ia total dose over 
the background value, resulting in a maxlaum 
dose above background of 3.5% of the 
individual standard for the general 
population. (luth) (FHH) 

Table 2 shows radioactivity content of 
eavlronmeatal saaples (water, silt, vegetation) 
collected at Stanford Liaear Accelerator Center 
in 1972. Table 3 shows annual radiation dose 
measured near Stanford Linear Accelerator 
Center's boundaries. 

<(I21> 
Cantelow, H.P., Lawrence Berkeley laboratory. 
Safety Services Department, Berkeley, CA. 1973, 
August; 1973, Sarch 1 

Annual Environaental Hoaitorlng Report, 1972. 
WASH-1259; Part of Enviroaaental Monitoring at 
Major O.S. Atoalc Energy Coaalssioa Contractor 
Sites, Calendar Year 1972, (p. 1115-1129), 1217 
p. 

Meotron and gamma fields are aeasured at each 
of four perimeter stations as well as at 
several locations withla the site at the 
Lawrence Berkeley laboratory (LBL). It Is 
shown that the total radiation levels are 
well below the standards set for the general 
public. Aa enviroaaental air sampling 
prograa is carried on to make sure no 
releases occur, and to provide a direct 
measurement of possible exposure to the 
nearby population. The results show that 
there has beea no significant exposure from 
radioactive materials released by LBL. The 
results of water saspling show that the total 
concentratloa of radioactivity, (It B), In 
sewage is less than 1% of th^ A2G staadard 
for discharges to sewers aad th© 
radioactivity la onslte streams is safely 
below the standard for drinking water. (PSH) 

Table ft shows concentration of tritium and C I"* 
in air. 

<i»22> 
Cooper, J.A., H.A. Wogaan, H.E. Palmer, and R.H. 
Perkins, Battelle Heaorlal Institute, Pacific 
Worthwest Laboratories, ^avironmental and 
Sadlological Sciences Department, Radiological 
Sciences Section, Hichland, WA. 1968, October 
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<«22> COST. 
The A p p l i c a t i o n of S o l i d S t a t e D e t e c t o r s t o 
E n v i r o n a e n t a l aad B i o l o g i c a l P r o b l e a s . BS«L-71S 
( P a r t 2)1 P a r t of H i e l s e n , J . H . , e t a l , Aanual 
P e p o r t f o r 1®67, ( p . 1 1 9 - 1 2 2 ) , 230 p . 

I n v e s t i g a t i o n s i n v o l v i n g t h e b e h a v i o r of 
complex m i x t u r e s of r a d i o a u c l l d e s i a 
e n v i r o n m e n t a l aad b i o l o g i c a l s y s t e m s r e q u i r e 
h i g h l y s e n s i t i v e and s e l e c t i v e aeasu re raea t 
t e c h n i q u e s . A r t i f i c i a l r a d i o n u c l i d e m i x t u r e s 
p r e s e n t i n t h e env i ronmen t a r e u s u a l l y 
e x t r e m e l y coBplex aad a r e o f t e n p r e s e n t a t 
c o n c e n t r a t i o n s c o a p a r a b l e t o o r l ower t h a n 
t h o s e of t h e n a t u r a l r a d i o n u c l i d e s p r e s e a t . 
The a p p l i c a b i l i t y of t h e aew h i g h - r e s o l u t i o a 
s o l i d s t a t e d e t e c t o r s h a s beea e v a l u a t e d i n 
t h e a n a l y s i s of s e v e r a l complex r a d i o n u c l i d e 
m i x t u r e s which a r e e n c o u n t e r e d i n bo th 
n a t u r a l and neu t ron a c t i v a t e d e n v i r o n m e n t a l 
and b i o l o g i c a l s a m p l e s . These i n v e s t i g a t i o n s 
have shown t h a t , la many c a s e s , t h e I n c r e a s e d 
s e l e c t i v i t y of t h e s o l i d s t a t e c o u n t i n g 
s y s t e m , when combined wi th p rope r sample 
p r e p a r a t i o n , a l l o w s much more p r e c i s e 
a n a l y s i s f o r many of t h e c o n s t i t u e n t s t h a n i s 
p o s s i b l e w i t h r a t h e r e l a b o r a t e Sal (Tl) 
d e t e c t o r s y s t e m s . (Auth) 

P i g u r e 1 shows a ganma ray spectrum of a i r b o r n e 
r a d i o n u c l i d e s c o l l e c t e d on aa a i r f i l t e r a t 
P i c h l a n d , Wash ing ton . P i g u r e 2 shows a 
compar i son of t h e gamma r a y spec t rum of a 
n e u t r o n a c t i v a t e d human l u n g t i s s u e sample a s 
a e a s u r e d wi th a SI (Tl) s c i n t i l l a t o r and a G e ( l l ) 
d i o d e . See a l s o H e a l t h P h y s i c s , 15, H19-i!33 
(1968) . 

<«23> 
C o r l e y , J . P . , B a t t e l l e H e a o r l a l I n s t i t u t e , 
P a c i f i c S o r t h w e s t L a b o r a t o r i e s , O c c u p a t i o n a l and 
E n v i r o a a e n t a l S a f e t y D e p a r t m e n t , B l c h l a n d , »A. 
1973, August 

Env i ronmen ta l S u r v e i l l a n c e a t Hanford f o r 
CY-1970 D a t a . BMilL-1669 (ADD); 118 p . 

Th i s s u p p l e m e n t a l r e p o r t i s a o o a p i l a t l o a of 
r e s u l t s o b t a i a e d from bo th a n a l y s e s of 
e n v i r o n m e n t a l s ample s aad from r a d i o l o g i c a l 
measurements made l a t h e Hanford e a v l r o n s 
d u r i n g 1970. Th® r e p o r t c o a s l s t s of t a b l e s 
of c o n c e a t r a t l o a s aad e s t l B a t e d r a t e s of 
t r a n s p o r t of r a d i o n u c l i d e s aad b e t a a c t i v i t y 
In C o l u n b l a B i v e r w a t e r , c o n c e n t r a t i o n s of 
r a d i o n u c l i d e s and b e t a a c t i v i t y i a d r i n k i n g 
w a t e r , r a d i o n u c l i d e s i n f i s h , wi ld f o w l , 
s h e l l f i s h , farm p r o d u c e , commerc ia l 
f o o d s t u f f s , s o i l , v e g e t a t i o n and t h e 
a t m o s p h e r e , and s e a s u r e m e n t s of e x t e r n a l 
r a d i a t i o a e x p o s u r e . I n c l u d e d in t h e t a b l e 
a r e a n a l y t i c a l l i m i t s — t h e c o n c e a t r a t l o a s a t 
which t h e l a b o r a t o r y can l e a s u r e t h e 
r a d i o n u c l i d e s w i t h a p r e c i s i o n of p l u s o r 
a l a u s 100« a t t h e 90« c o n f i d e n c e l e v e l . (ST) 

<«2I«> 
C u s h l n g , C . E . , D,G. B a t s o n , D.E. R o b e r t s o n , and 
l . B , S l l k e r , B a t t e l l e Hemoria l I n s t i t u t e , 
P a c i f i c Worthwest L a b o r a t o r i e s , E a v l r o n m e a t a l 
and L i f e S c i e n c e s D i v i s i o n , Ecosys tems 
Depa r tmen t , B i c h l a a d , WA. 1971}, J a a a a r y 

D e c l i n e of S a d l o a c t l v i t y In t h e Columbia 
s l v e r — H c S a r y R e s e r v o i r E c o s y s t e a F o l l o w i n g 
Shutdown of Hanford E e a c t o r s . BiWL-1850 ( P a r t 
2 ) ! P a r t of f a u g h a a , B . E . , e t a l . Annual Repor t 
f o r 1 9 7 3 , (p . 811-89), 200 p . 

S l a c e J a a n a r y 1971 , a s p e c i a l s t u d y o£ t h e 
r a t e s and a e c h a n i s a s o£ t h e r a d i o n u c l i d e 
I n t e r a c t i o n s i n t h e Columbia E lve r h a s been 
l a p r o g r e s s w i th t h e purpose of 

c h a r a c t e r i z i a g t h e l o n g - r a n g e b e h a v i o r of t h e 
r a d i o n u c l i d e i n v e n t o r y which was d i s c h a r g e d 
i n t o t h i s e cosys t em d u r i a g t h e r e a c t o r 
o p e r a t l a g p e r i o d . B a d i o a u c l i d e s c u r r e n t l y 
p r e s e n t l a t h e r i v e r sys tem a r e t h o s e 
d e p o s i t e d i n t h e s e d i m e a t s d u r i n g p r e v i o u s 
r e a c t o r o p e r a t i o n s and t h o s e c u r r e n t l y 
r e l e a s e d from t h e dua l purpose 
power-p lu tonium p r o d u c t i o n N-Reac to r . The 
c o n c e n t r a t i o n s of Hn 5i», Co 60 , and Za 65 In 
t h e suspended m a t e r i a l of t h e r i v e r d e c r e a s e d 
app rox ima te ly t e n f o l d d a r i n g t h e f i r s t y e a r 
f o l l o w i n g t h e shutdown of t h e o r i g i n a l 
Hanford p r o d u c t i o n r e a c t o r s . M-Heactor 
r a d i o n u c l i d e s were d e p o s i t e d t o a l a r g e 
degree l a t h e s e d i m e a t s behind McNary Dam and 
were a o t s i g n i f i c a n t l y t r a n s p o r t e d down 
r i v e r . P lu toa ium 239 c o n c e a t r a t l o a s i n 
p r e s e n t l y d e p o s i t e d s e d i m e n t s a r e a t 
background, f a l l o u t l e v e l s . C o a c e n t r a t l o a s 
of gaama r a d i o n u c l i d e s have g e n e r a l l y 
dec reased i n t h e b i o t a sampled i n HoWary 
B e s e r v o i r , b u t a t a s low r a t e . The 
c o a c e n t r a t i o a of Za 65 i n p l a n k t o n , 
p e r l p h y t o n , c h l r o n o s l d La rvae , and s u c k e r s 
from 1971-1973 i s shown i n g r a p h i c a l form. 
The e f f e c t s of sed imen t s c o u r i n g , r a d i o a c t i v e 
decay, b u r i a l of r a d i o a c t i v e s e d i m e n t s , 
b i o l o g i c a l t u r n o v e r , r a d i o n u c l i d e s o l u b i l i t y , 
and b i o t a c o a c e n t r a t l o n f a c t o r s a r e I n c l u d e d 
i n t h e d i s c u s s i o n , (ST) 

<i»25> 
Dcy le , J . P . , C. J u p i t e r , and G.p. s t o b l e , EGSG, 
I n c . , A e r i a l s a r v e l l l a a c e Depar tmen t , Las T e g a s , 
9T; SG8S, I n c . , B a d l a t l o B and S n v l r o a m e n t a l 
S c i e n c e s Depar tment , l a s T e g a s , fIV. 1972, 
August 1 

B a d i o l o g i c a l Survey of t h e Sevada T e s t s i t e 
(Survey P e r i o d ; 1970-1971) . E5G-1183-1552; 80 
p . 

The Nevada A e r i a l Track ing System (BATS), 
o p e r a t e d f o r t h e Oni ted S t a t e s Atomic Energy 
Coamissloa by EGSG, I n c . , was used t o perform 
a e r i a l r a d i o l o g i c a l s u r v e y s of t h e Sevada 
Tes t S i t e (HTS) and s u r r o u n d i n g a r e a d u r i n g 
1970 aad 1971 . i l l a r e a s of t h e SIS and 
a r e a s w i t h i n f i v e o i l e s of t h e NTS boundary 
over which t h e BATS a i r c r a f t c o u l d o p e r a t e a t 
300 f e e t a l t i t u d e were s u r v e y e d . The d a t a 
c o l l e c t e d on t h e s e s u r v e y s i a o l u d e t h e g r o s s 
c o a a t r a t e f o r gamaa r a d i a t i o n betweea 50 ke? 
and 3 . 0 He?, and gamma r a y s p e c t r a t a k e n a t 
300 f e e t a l t i t u d e . The gaaaa g r o s s c o u n t 
da t a were used t o d e t e r m i n e r a d i a t i o a 
exposu re r a t e s , which were n o r m a l i z e d t o an 
e q u i v a l e n t v a l u e t h r e e f e e t above ground aad 
p r o c e s s e d i n t o i s o e x p o s u r e r a t e c o n t o u r s . 
Gaisa ray s p e c t r a l p l o t s a r e g i v e n and 
r a d i o n u c l i d e s a r e l i s t e d t h a t a r e c o n s i s t e n t 
with pho topeaks found In t h e s p e c t r a l p l o t s . 
(Auth) 

<II26> 
D y a e r s k i , ! . J . , U .S . E B v i c o n a e a t a l P r o t e c t i o n 
Agency, D i v i s i o n of B a d i o l o g i c a l H e a l t h , Denver , 
CO. 1965, A p r i l 

Oraa iua M i l l T a i l i n g s S t u d y , Phase 1 , P r o g r e s s 
Bepo r t . P i a a l B e p o r t ; 56 p . 

A s t u d y was u a d e r t a k e n t o e v a l u a t e t h e i i p a c t 
t h a t t a i l i n g p i l e s f r o a u r a n i u a B i l l s impose 
upon p e o p l e who r e s i d e i n c e r t a i n towns nea r 
t h e o p e r a t i o n s . I t was e s t i a a t e d t h a t n e a r 
Durango, Co lo rado 1.5 B i l l i o n t o n s of 
t a i l i n g s c o n t a i a e d 150 Ci of Rad ius 226 , and 
2 B i l l i o n t o n s of t a i l i n g s n e a r Grand 
J u n c t i o n , Co lo rado c o n t a i n 200 C i o£ r a d i u s 
226, Air s ample s were c o l l e c t e d oa gaaaed 
paper a t 17 l o c a t i o n s i a t h e s e towns and t h e 
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<1»26> rOHT. 
c o n t r o l c i t i e s of D e l t a , Co lo rado and 
Fa re i ing ton , Sew H e x i c o . The m i l l a t Srand 
J u a c t i o n i s in o p e r a t l o a ; t h e mi l l a* Durango 
i s c l o s e d . Samples were c o l l e c t e d d u r i n g t h e 
p e r i o d Seo t eBbe r 3 t o Soveaber 5 , 196i!. The 
r a d i a t i o n c o n t a m i n a t i o n a t s e l e c t e d s i t e s l a 
t h e two c i t i e s a l l showed g r e a t e r l e v e l s t h a n 
d id t h e c o a t r o l c i t i e s . The a i r c o n t a m l a a t i o n 
a t Grand J u n c t i o n was a p p r o x i m a t e l y t w i c e 
t h a t a t Durango . Al though t h e r a d i a t i o n 
l e v e l s t a k e n as a s h o l e do n o t I n d i c a t e a 
s e r i o u s p rob lem, i n d i v i d u a l s t a t i o n s , 
p a r t i c u l a r l y t h o s e w i t h i n a B i l e of t h e 
t a i l i n g s and i n t h e d i r e c t i o n of p r e v a i l i n g 
w i n d s , i n d i c a t e a p o t e n t i a l r a d i a t i o n 
e x p o s u r e p r o b l e m . The e x t e n t o£ t h e i n s u l t 
t o t h e c i t i e s s h o u l d be d e t e r m i n e d , and i t 
was proposed t h a t a more d e t a i l e d v o l u m e t r i c 
a i r s t u d y be I n s t i t u t e d in A p r i l , 19K5 l a 
o r d e r t o d e f i n e more a d e q u a t e l y t h e a i r 
Impact on t h e c o B B u a i t i e s . I t was 
recommended t h a t i t would be d e s i r a b l e t o 
l e a r n what t h e t o t a l i n t a k e of r a d i u i 226 by 
r e s i d e n t s of t h e s e c o a a u n i t l e s Bay b e . O the r 
e n v i r o n m e n t a l media ( food , s i l k , w a t e r ) 
shou ld be s t u d i e d i n c o n n e c t i o n w i th t h e 
proDosed a i r s t u d y . (BBH) 

<a27> 
E i s e a b u d , H. , and J . H . l a r l e y , Bew York 
O p e r a t i o n s o f f i c e , "Jew York , I S . 195 3 , F e b r u a r y 
13 

P a d i o a c t i v e Dust f r o a Muclear D e t o a a t l o n s . 
S c i e n c e , 117 , i m - l ( t 7 

The m o n i t o r i n g p r o g r a a f o r measur ing changes 
i n r a d i o a c t i v i t y l e v e l s caused by f a l l o u t 
f r o s n u c l e a r d e t o n a t i o n s and a s u a a a r y of 
some of t h e g e n e r a l c o n c l u s i o a s drawn f r o a 
t h e s e s t u d i e s a r e d e s c r i b e d . The l o n i t o r i a g 
sys tem c o n s i s t s of 121 s t a t i o n s l o c a t e d a t 
Weather Bureau s t a t i o n s a c r o s s t h e n a t i o n aad 
mobi l e t e ams equ ipped t o u a d e r t a k e more 
i n t e n s i v e measuremea t s l a t h e r e g i o n 200 t o 
500 m i l e s froB t h e t e s t s i t e . For b r i e f 
p e r i o d s i s a e d i a t e l y f o l l o w l a g a d e t o a a t l o n , 
t h e r a d i o a c t i v e background can be markedly 
i n c r e a s e d i n some a r e a s , bu t t h e c u m u l a t i v e 
dose from such d e p o s i t i o n s a r e mlau te b e c a u s e 
of t h e r a p i d decay o f t h e a c t i v i t y . The 
l o n g - l i v e d components of t h e r a d i o a c t i v i t y 
a r e of a low o r d e r c o a p a r e d s i t h t h e n a t u r a l 
r a d i o a c t i v i t y of t h e e a r t h ' s s u r f a c e and 
a t m o s p h e r e , (BBHj 

<»28> 
E l d e r , J . C , H. G o n z a l e s , and H . J . S t t i n g e r , Los 
Alamos S c i e n t i f i c l a b o r a t o r y . Hea l th S i v l s l o n , 
I n d u s t r i a l Hygiene Gronp, l o s Alamos, l i s . 1973 

P l u t o n i u a A e r o s o l S i z e C h a r a c t e r i s t i c s . 
M-(IP.-7 3 -1326 ; COfJF-730603! P a r t of P r o c e e d i n g s 
of t h e 18th Aanual H e a l t h P h y s i c s s o c i e t y 
SvBpos im h e l d i a Hiami Beach, F l o r i d a , J n a e 
1 7 - 2 1 . 1973 , (17 p . ) 

F i e l d s a a p l i n g i n t h r e e SEC plo toa ium 
p r o c e s s i n g p l a n t s h a s p r o v i d e d s i z e 
c h a r a c t e r i s t i c s and a c t i v i t y e o a c e a t r a t i o n s 
of p l u t o a i u a a e r o s o l s g e n e r a t e d by a v a r i e t y 
o£ r e s e a r c h , p r o d a c t i o a , anS r ecove ry 
o p e r a t i o n s . These d a t a p r o v i d e b a s i c 
i n f o r m a t i o n for t h e d e s i g n and t e s t i n g of a i r 
c l e a n i n g s y s t e m s f o r p l a t o n i n a p l a n t s . 
I s o k i n e t i c sampl ing w i t h e i g h t - s t a g e 
I m p a c t o r s i B » e d i a t e l y u p s t r e a a o£ p r o c e s s 
v e n t i l a t i o n e x h a u s t HIPS f i l t e r s c o l l e c t e d 
p a r t i c l e s r e p r e s e n t i n g " w o r s t a o r a a l " 
c h a l l e n g e a e r o s o l s , where p a r t i c l e d i s a s t e r s 
• e t e s t a b l i s h e d s t a t i s t i c a l c r i t e r i a £OE a 
l o f B o r s a l d i s t r i b n t i o n , a c t i v i t y a e d i a n 

a e r o d f n a a i c d i a m e t e r (aaad) and g e o m e t r i c 
s t a n d a r d d e v i a t i o n ( s i g a a sub g) were 
l e t e r a i n e d by a l e a s t s q u a r e s compute r f i t of 
t h e c u m u l a t i v e r a d i o m e t r i c d a t a v e r s u s 
impac to r s t a g e e f f e c t i v e c u t o f f d i a m e t e r s . 
S s a d ' s v a r i e d from 0.10 urn t o 11 .0 am and 
Sigma Sub g ' s f roa 1.5 t o 9 . 0 . A l l i a p a c t o r 
d a t a , i n c l u d i n g s l ^ e d i s t r i b u t i o n s which were 
a p p a r e n t l y a o n l o g n o r m a l , were t r e a t e d on a 
s t a g e - b y - s t a g e b a s i s ; i . e . , aeaa f r a c t i o n of 
t o t a l a c t i v i t y d e p o s i t e d on a g i v e n s t a g e . A 
"o r e c o v e r y p l a n t produced t h e s a a l l e s t 
a e r o s o l e n c o u n t e r e d , w i th t h e s i z e r a n g e 
under 1 us c o n t a i a i n g o v e r 70S of t o t a l 
a c t i v i t y . P a b r i c a t i n g p l a n t s produced a 
l a r g e r a e r o s o l w i th ove r 50% of t o t a l 
a c t i v i t y a s s o c i a t e d w i t h p a r t i c l e s In t h e 1 
u i t o 5 ua r a n g e , a e s e a r c h and d e v e l o p n e a t 
f a c i l i t i e s produced a b r o a d e r spec t rum of 
p a r t i c l e s i z e s , p r e d o i i n a n t l y i n t h e 1 u i t o 
2 urn r a a g e . D e t a i l s of t h e s e r e s u l t s and a 
d e s c r i p t i o n of s a a p l i n g , d a t a h a n d l i n g , aad 
s t a t i s t i c a l t e c h n i q u e s a r e p r e s e n t e d . (Auth) 

<429> 
E a l e r , V . S . , and S.H. H u l l e t t , Goodyear Atomic 
C o r p o r a » i o a , P l k e t o n , OH. 1973, Augus t ; 1 9 7 3 , 
Feb rua ry 28 

Por t smouth Gaseous D i f f u s i o n P l a n t , 
Env i ronmenta l H o a i t o r l n g R e p o r t , 1972 . GAT-7i»0| 
BiSH-1259; P a r t of Env i ronmen ta l H o a i t o r l n g a t 
Major O .S , a tomic Energy C o n a i s s l o n C o n t r a c t o r 
S i t e s , C a l e n d a r Year 1972, ( p . ^S^-g^^ , 1217 p . 

At t h e P o r t s a o u t h Gaseous D i f f u s i o n P l a n t , 
t h e ambieu t a tmosphere and a l l e f f l u e a t 
s t r e a m s a r e mon i to red and a n a l y z e d r e g u l a r l y 
f o r c o a f o r a a n c e t o t h e a p p l i c a b l e , s p e c i f i e d 
s t a n d a r d s . A l s o , because f l u o r l d e s a r e used 
i n t h e d i f f u s i o n p l a n t , t h e c o a c e n t r a t i o n s of 
f l u o r i d e s i n t h e a s b i e n t a t « o s p h e r e a r e 
a e a s u r e d r o u t i n e l y . C o n c e n t r a t i o n s of 
f l u o r i d e s i a v e g e t a t i o n a r e measured b e c a u s e 
f l u o r i d e i n g e s t i o n can c a u s e a d v e r s e e f f e c t s 
e f f e c t s i n l i v e s t o c k . Mone of t h e a a a a a l 
a v e r a g e c o a c e n t r a t l o a s of r a d i o a c t i v i t f 
n e a s u r a d a t t h e many s a a p l i n g p o i n t s a r o u n d 
t h e p l a a t exceed 1.» p e r c e n t of t h e 
a p p l i c a b l e s t a n d a r d s . Background r a d i a t i o n 
l e v e l s a r e t h e same a s t h e y s e r e i n 1954 
b e f o r e t h e p l a n t began t o o p e r a t e . Average 
c o n c e a t r a t l o a s of f l u o r i d e s la a i r , f l u o r i d e s 
i n w a t e r , f l a o r i d e s i a v e g e t a t i o n , s u l f u r 
d i o x i d e i n a i r , aad chroa ium i a w a t e r a r e a o t 
e x c e s s i v e ; a v e r a g e pH of wa te r i s w i t h l a t h e 
s p e c i f i e d r a n g e , a n a l y s e s f o r p a r t i c u l a t e 
l a t t e r In a i r showed c o n c e n t E a t i o n s i a e x c e s s 
of t h o s e p e r a i t t e d by a p p l i c a b l e s t a n d a r d s , 
b u t t h e s a a p l e s were c o i l s ' c t e d o a l f 
d o w a s t r e a a f r o a t h e s team p l a n t , a n d , 
t h e r e f o r e , a r e n o t t r u l y a a b l e a t a v e r a g e s . 
(Auth) 

Tab le 1 shows a lpha and b e t a - g a s a a r a d i o a c t i v i t y 
i a a i r s a a p l e s . Tab le 2 shows a l p h a and 
b e t a - g a a a a r a d i o a c t l v i t f In wa te r s a a p l e s . 

<«10> 
E r s h o v a , Z . ? . , f .K . Barkov, I . E . T s v e t a e v a , aad 
L.A. I v a a o v a , e t a l , s t a t e A t o a i c E a e r g f 
C o a a i t t e e , n s s i . 1972 

Methods o f B e t e r s i n i n g l a d i o n a c l i - i e Contemt a t 
o r Below HSC Leve l i n Waste Waters E m v l r o n a e n t i l 
O b j e c t s am.1 B i o l o g i c a l S a a p l e s . CO!fF-710901s 
STI/P1B/3O0S a/CO»P-iS9/f-«5l5 P a r t of 
PEOceedlags o f t h e Hth I n t e r n a t i o n a l S y a p o s i u a 
on t h e P e a c e f u l Uses of I t o a i c Energy h e l d i n 
S a a e v a , S w i t z e r l a n d , September 6 - 1 6 , 1 9 7 1 , Vo l . 
1 1 , (p. 6 « 1 - S « 2 ) , 766 p . 

As a r e s u l t of t h e a p p e a r a a c e Im t h e 
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<I130> COST. 
environment of aan-aade radionucl ides , 
pa r t i cu l a r l y those such as Sr 90, Cs 137 and 
Pu 239, da l ly son i to r lag o£ t h e i r spread has 
become necessary. Exis t iag aethods for the 
g u a a t i t a t i v e determination of these 
radionucl ides are surveyed aad aew aethods 
are described for deterBialng Sr 9 0 (in the 
preseace of Y 90) and Ce 1»« and Cs 137 in 
s a l t - f r e e aad s a l t - con t a in ing aqueous 
so lu t ions . These methods are based on the 
aew, very effect ive p r inc ip le of 
concentrat ing ce r t a in radio iso topes , whereby 
l i q u i d - l i q u i a ex t rac t ion i s coabined with 
coprec ip l t a t ion . The ex t rac tan t used I s an 
organophosphorns coapouad, the aoaolsooctyl 
es ter of methyl phosphonic acid with t h i s 
method, p a r t i c u l a r radioisotopes can be 
a l i o s t completely (98-100*) recovered from 
large volumes (1-20 l i t r e s ) of aqueous 
so lu t ions the time taken being l e s s than 30 
• in . Horeover, i t i s poss ible t o carry out a 
separate deterninat ion of these radioisotopes 
from the same sample. The combination of 
l i qu id - l i qu id ex t rac t ion aad coprec ip l ta t ion 
has two advaatages: f i r s t , a very high 
d i s t r i b u t i o n coeff ic ient i s a t ta ined for the 
three above-mentioned radio iso topes ; second, 
a sol id organic phase i s forced which i s 
radl ly separable from the aqueous so lu t ion . 
Due to these two p rope r t i e s , a very high 
degree of coacentrat lon can be a t t a ined with 
these radioisotopes ( factors of more than 
than 10(st3) with s u f f i c i e n t l y coapiete and 
se lec t ive ex t r ac t ion . Because of the 
s implic i ty and speed of the proposed aethods 
they can be used for systematic monitoring of 
ef f luents from separat ion f a c i l i t i e s , surface 
and underground waters , a taospherlc 
p r ec ip i t a t i ons , e t c . even uader f ie ld 
condi t ions , '^he p o s s i b i l i t y of using the 
method where macrocoatamlaants are preseat I s 
discussed and the a n a l y t i c a l condl t ioas for 
determlng Sr "o, Ce i s i and Cs 137 contents 
in soawater, foodstuffs and various 
b io logica l samples (ur ine, bone t i s s u e , lung 
t i s sue , ^eeth) are s t a t e d . Strontium 90 caa 
be df^termiae s a t i s f a c t o r i l y in b io log ica l 
specimens even when below the MPG. A method 
i s described for determiag Pa 239 based on 
l i g u i d - l l q a i d ex t rac t ioa with Boaolsooctyl 
methyl phosphonic acid and a mixture of 
Isoamyl phosphoric acids with a phase volume 
r=»tio up to 100. This nethod is used for 
deteraing Pu 239 content in locg t i s s u e , bone 
t i s sue , surface waters aad other 
environmental o b j e - t s . (Auth) 

Fai rchi ld , i?. G. , Brookhavoa nat ional Laboratory, 
f^edical Fesearch Center, Optoa, long I s l a a i , MY. 
1969, January 

DosinPtry of Califoralan 252. COKF-6-11032! P'lrt 
of Parkpr, J . J . (Ed.l, Proceedings of a 
Syoposiui oa Californium 2"2 held in New York 
City, Hew York, OctobPr 22, ia6P, (p. 277-28ti), 
376 p . 

The problems encountered aad aethods used in 
measuring the nlx^l dos<=j of gamma rays aad 
fas t neutrons t o t i s s u e s fros Cf 2 52 are 
reviewed. In p a r t i c u l a r , dosimeter 
c a l i b r a t i o n , t i s sue tol<»raac«> to cf 252 
i r r a d i a t i o n , r p l a t l v " b io log ica l 
pffect ivenoss, oxygen enhanceipnt r a t i o 
de tPrs laa t ion , aâ ^ th^ <sff@ct of protracted 
irradla*ioB on tho oxygen eahanceaeat r a t i o 
are discusFeJ. ' ' laj 'ar arrays of Cf 2'=2 
contaialna needl^^s ^ers^ us^d to alais^lste^ 
ualfor^ dosps to t i s s u e s . Acute i r r a d i a t i o n s 
using f i s s ion neutrons from H 235 are belao 
used to obtain a r a t i o of neutron to g^pma 
ray dose tha t i s s imi lar to Cf 252. (ST) 

<i»32> 
Feelf, H.f., D. Katzaan, aad S. Kaminsky, 
Isotopes, I n c . , Bestwood Laboratories, Mestwood, 
SJ. 1968, January 1; 1967, October 31 

P l igh t Data and Results of Sadlocheaical 
Analyses of F i l t e r Samples Collected During 
April-Juae 1967. HiSL-18<l} Part of Hardy, E .P . , 
J r . and Bivera, J . , Fal lout Program Quarterly 
SUBBary Report, September 1, 1967 through 
December 1, 1967, (p. I1I -2 - I I I - 2 1 ) , i|06 p . 

Pl ight data and r e s u l t s of radiochemical 
analyses of s t r a tospher ic and tropospheric 
a i r f i l t e r samples col lected during Project 
Stardust are presented. From ear ly 1965 to 
mid-1967, the General Dynamics' EB-57P 
a i r c ra f t was the primary saapling vehicle 
used. Sasples were analyzed for f i s s ion 
products such as Sr 90 and Sr 89, also Pu 
239, Pu 238 and Cd 109 and tab les showing the 
a c t i v i t i e s of the various radionuclides (in 
pCi/100 STP) are included. (FSH) 

Poison, T .S . , ¥ .P . Hodge, and K.H. «ong, Scripps 
In s t i t u t i on of Oceanography, Soledad 
Environaental Radioactivity Laboratory, La 
J o l l a , CA. 1972, Hay 31 

1«72 Results of the Continued Intercospar isons 
of Methods for l aa lyses of Cesium, Cobalt, 
Si lver aad Other Hadionuclides Sponsored hj 
IAEA. Part 2; Analysis of Dried Seaweed Samples 
collected by Br i t i sh Fisheries Radiobiological 
Laboratory. TlD-26206; 3 p . 

"Jeasureaents of Cesium 13U, cesium 137, 
Cobalt 60, and s i l ve r 110a in subsamples of 
three IAEA dried seaweed saaples are 
reported. Precise intercosparisons of the 
longer l ived nuclide s i lve r 108B would 
require a ten times larger sample. 
Ruttlenium 106 was evident , but the preseat 
standards of t h i s nuclide are believed 
unre l i ab le . A p re l l s lna ry measurement of 
Plutonian has beea made in one of the seaweed 
samples, but because nuch more a c t i v i t y was 
fouad than expected, the plutonluE 
neasareaent Bust be repeated and reported 
l a t e r . (BBH| 

<ai«> 
Fclscffl, T.R., v . " . Hodge, aad K.H. Hong, Scripps 
l a s t l t u t i o a of Oceanography, Soledad 
Envlroanental Radioactivity Laboratory, La 
J o l l a , Ci . 1972, Juae 23 

Platoalun Coaceatrat icas of IAEA Seaweed 
Samules. Addendum to 1972 Results of the 
Continued Intercoiiparisons of Hethods for 
Aaalyses of Ces iu i , Cobalt, Silver and Other 
Padion-icll'.es Spoasorel by lAPA. Part 2s 
Analysis of Dried Seaweed Saaples Collected by 
Er l t i sh Fisher ies Padlobiologici l Laboratory, 
TT')-2fi20»; 1 p. 

'^he method usel for determination of 
Plutonium ia IAEA seaweed samples Is 
reported, and values found were given. 
Act iv i t i es in plcocuries per gras of dried 
seaweed were 3 .U t or - 0 . 1 , 3.2 t or - 0 . 1 , 
aad 3.3 + or - 0.1 for Plutonium 238 and 22.9 
t or - n.n, 21.5 t or - 0,'!, and 22.5 t or -
0.5 for plutoniuii 219,2»0. (BB1) 

This i s an Addendam to TlD-26206. 

<!135> 
fladiksen, P.H., C.L. l indeken, J.H. Meadows, aad 
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<l»35> COHT. 
K.O. Haaby, Lawrence L i v e r a o r e L a b o r a t o r y , 
t i v e r m o r e , CA. 1973 , Harch 7 ; 1973 , August 

Env i ronmea ta l l e v e l s of S a d i o a c t i v i t i i a t h e 
T i c i a i t y of t h e Lawrence l i v e r a o r e L a b o r a t o r y , 
1972 Annual B e p o r t . 0 C 8 1 - 5 1 3 3 3 | BASH-1259; P a r t 
of E n v l r o n a e a t a l H o a i t o r l n g a t Major O.S. A t o a l c 
Energy Comaiss ion C o n t r a c t o r s i t e s . C a l e n d a r 
Year 1972, ( p . 1131 -1176) , 1217 p . 

The Lawrence L i v e r i o r e L a b o r a t o r y c o n t l n o n s l f 
H o a l t o r s t h e l e v e l s of r a d i o a c t l v l t f w i t h i n 
t h e l i v e r a o r e V a l l e y and S i t e 300. l e s u l t s 
f o r g r o s s r a d i o a c t i v i t y and f o r s p e c i f i c 
r a d i o i s o t o p e s of i n t e r e s t i n a v a r i e t y of 
e n v i r o a a e n t a l s a a p l e s a r e p r e s e n t e d . 
A i r b o r n e p a r t i c u l a t e s a n p l e s were a n a l y z e d 
f o r Pu 239 , Pu 238, 0 2 3 5 , and B 2 38 
a c t i v i t i e s . Th® monthly ave raged Pa 239 
a c t i v i t i e s were i a t h e r a n g e of 5 I 10(E-17) 
u C i / B l w h i l e t h e Pu 238 a c t i v i t i e s were a b o u t 
an o r d e r of a a g a i t u d e l o w e r . These 
a c t i v i t i e s a r e t y p i c a l of t h o s e due t o g l o b a l 
f a l l o u t . Air s a m p l e s t a k e n a t S i t e 300 were 
a n a l y s e d f o r u r a n i u a . These a n a l y s e s showed a 
lower t h a a n o r a a l r a t i o of 0 235 t o 0 238 , 
s o i l s ample s c o l l e c t e d w i t h i n t h e L i v e r a o r e 
y a l l e y and s i t e 300 were s u b j e c t e d t o 
u r a s i u B , p l n t o n i a m , s t r o a t i u m aad gaBma 
s p e c t r a l a a a l y s e s . Samples c o l l e c t e d w i t h i n 
s e v e r a l huadred m e t e r s of t h e f i r i n g b u n k e r s 
a t S i t e 300 were d e p l e t e d l a B 2 3 5 ; however , 
samples c o l l e c t e d oa t h e s i t e p e r i m e t e r and 
o f f s i t e showed normal 0 235 /0 238 r a t i o s . The 
mean Pu 239 d e p o s i t i o n v a l u e on s o i l i s a b o u t 
1 X 10{E-3) uCi/Bi2 which a p p e a r s t o b e 
t y o l c a l of g l o b a l f a l l o u t In t h i s a r e a . 
T r a c e s of p l u t o a i u a were d e t e c t e d l a one of 
t h e d ry h o l d i n g ponds a t t h e L i v e r a o r e Sewage 
T r e a t n e n t P l a n t . Th® a a x i a u a Pu 239 a c t i v i t y 
in t h e p l a n t e f f l u e a t was l e s s t h a a 3 /100 of 
one p e r c e n t (0.03^) of t h e AEC d r i n k i n g w a t e r 
s t a a d a r d . Gamma s p e c t r a l a n a l y s e s of 
v e g e t a t i o n s a a p l e s r e v e a l e d ao g a a a a - e a i t t l n g 
r a d i o n u c l i d e s o t h e r t h a a t h o s e p r e s e n t 
a a t u r a l l y or l a g l o b a l f a l l o u t . The 
v e g e t a t i o n s a a p l e s c o l l e c t e d In a r e a s 
g e n e r a l l y downwind f r o a t h e L i v e r a o r e 
l a b o r a t o r y r e v e a l e d e l e v a t e d t r i t i u m 
a c t i v i t i e s bu t t h e s e a c t i v i t i e s a r e w i t h i n 
recoBBonded s t a n d a r d s . A s s e s s a e n t of t h e 
r a d i a t i o a doses t o aa I n d i v i d u a l from t h e 
obse rved e a v i r o n m e n t a l a c t i v i t i e s I n d i c a t e s 
t h e c o n t r i b u t i o a from a r t i f i c i a l l y p roduced 
r a d i o n u c l i d e s i s s m a l l i a c o a p a r i s o a w i t h t h e 
a p p r o x i m a t e l y 100 a r e a / y r d o s e r e c e i v e d f r o a 
n a t u r a l s o u r c e s . (Auth) (PHH) 

Table 5 shows a c t i v i t y l e v e l s of Pu 238, Pa 239 
aad Sr 90 i n s o i l s . Tab le 6 shows a c t i v i t y 
l e v e l s of v a r i o u s gamma e a l t t i a g r a d i o n u c l i d e s 
i n s o i l . T a b l e 10 shows l i v e r a o r e sewage 
t r e a t m e n t p l a a t s a a p l i n g r e s u l t s d u r i n g 1972 
w i t h c o n c e n t r a t i o n s f o r t r i t i u a , Sr 90 and pu 
239 a c t i v i t i e s . Table 18 shows Pu and 0 
c o n c e n t r a t i o n s la S i t e 100 a i r d u r i n g 1972. 
T a b l e s 20 and 21 show 0 and Pu a c t i v i t i e s l a 
s i t e 300 s o i l s . 

<«36> 
Hakoason, I . E . , J . S . Hyhaa, t . J . J o h a s o n , aad 
K.f . B o s t i c k , 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 a o s , S 8 . 1973, Hay 

E c o l o g i c a l I n y e s t i g a t i o n of R a d i o a c t i v e 
M a t e r i a l s i n Bas te D i s c h a r g e Areas a t Los Alamos 
f o r t h e P e r i o d J u l y 1, 1972 t h r o u g h Harch 3 1 , 
19- '3. LA-5282-HS; 07 p . 

T h i s r e p o r t d e s c r i b e s t h e e c o l o g i c a l r e s e a r c h 
p rogran a t t h e Los A l a a o s S c i e a t l f i c 
l a b o r a t o r y a s d , i a a d d i t i o n , summarizes t h e 
p r o g r e s s which h a s been aade oa c u r r e n t 

p r o j e c t a c t i v i t i e s be tweea J u l y 1 , 1972, and 
i a r c h 3 1 , 1973 , l a f o r a a t i o a I s p resen te f l on 
an e n v x E o a a e n t a l i n v e n t o r y of t h e Los J l a i o s 
a r e a , a r a d i o a u c l l d e i n v e a t o r y l a t h r e e 
l i g a i d w a s t e d i s p o s a l a r e a s , s t u d i e s t o 
d e t e r a i n e t h e a p p l i c a b i l i t y ®£ t h e honeybee 
a s aa I n d i c a t o r of env lEOBaea ta l 
r a d l o G o a t a a l n a t i O B aad a r e s a r v e j of t h e 
T r i n i t y a r e a t o d e t e r a i a e t h e b i o a v a i l a b i l t y 
of t h e p l u t O B i m f r o a t h e w o r l d ' s f i r s t 
n u c l e a r d e t o n a t i o n . (Auth) 

<l»37> 
Hardy, B . P . , P . f . Krey , aad H . l . f o l c h o k . H e a l t h 
and S a f e t y l a b o r a t o r y , lew f o r k , I I . 1973 , 
F e b r u a r y 16 

G l o b a l InventOEy and B i s t r i b u t i o n o f F a l l o u t 
P l u t o a i u B , S a t o r e , 2 4 1 ( 5 3 9 0 ) , MH-miS 

P l u t o a i u a i s o t o p e s , Pu 2 3 9 , 2ilO aad Pu 238 l a 
p a r t i c u l a r , have beea i n j e c t e d i n t o t h e 
s t r a t o s p h e r e a s a r e s u l t of a t a o s p h e r l c 
n u c l e a r weapon t e s t s , aad have r e a c h e d t h e 
ground a s p a r t i c u l a t e f a l l o u t . An a c e i d e n t a l 
a t m o s p h e r i c I n j e c t i o n of Pu 238 l a 196» 
r e s u l t e d l a a l m o s t a 3 - f o i a i a e r e a s e o£ t h e 
g l o b a l f a l l o u t of t h i s i s o t o p e . The 
accumula ted f a l l o u t aad g e o g r a p h i c a l 
d i s t r i b u t i o n £ r o « t h i s unexpec t ed r e l e a s e , a s 
we l l a s f r o a weapon t e s t l a g . I s d e s c r i b e d . On 
A p r i l 2 1 , 1964, a T r a n s i t n a v i g a t i o n a l 
s a t e l l i t e was l a u a c h e d from Taadenbutg A i r 
Porce Base i n C a l i f o r n i a . The p a j l o a d 
i n c l u d e d a Systems f o r n u c l e a r A u x i l i a r y 
Power g e n e r a t o r , S l i P - 9 A , c o n t a i n i n g 17 k c i 
o r abou t 1 kg of Pu 2 3 8 . Because th® r o c k e t 
f a i l e d t o b o o s t t h e s a t e l l i t e i n t o o r b i t a l 
f l i g h t , t h e pay load r e e n t e r e d t h e a tmosphe re 
i n t h e S o u t h e r n H e a i s p h e r a . S t r a t o s p h e r i c 
checks i n d i c a t e d t h a t t h e g e n e r a t o r 
c o m p l e t e l y burned up d u r i a g r e - e n t r y aad 
t u r n e d i n t o s i a l l p a r t i c l e s a t an a l t i t u d e of 
about 50 km. C o n c e n t r a t i o n s of t h e SHIP Pa 
238 i n t h e s t r a t o s p h e r e were m e a s u r a b l e a t 
t h e end of 1970 when i t was e s t i m a t e d t h a t 
l e a s t h a n a kCi remained above 12 km. S o i l 
s a a p l i n g t e c h n i q u e s were employed a s 
i n d i c a t o r s of c u a u l a t i v e f a l l o u t . By 
Bid-1970 95S of t h e SSAP Pu 238 was d e p o s i t e d 
on t h e e a r t h ' s s u r f a c e . D i s t r i b u t i o n and 
r e c o r d s of ground d e p o s i t were i n v e s t i g a t e d . 
The d i s t r i b u t i o a p a t t e r n f o r weapons ' 
p l u t o n i u a shows h e a v i e s t d e p o s i t i o n i a t h e 
n o r t h e r n H e a l s p h e r e t e m p e r a t e l a t i t u d e s and a 
i l n i o u B i n t h e e q u a t o r i a l r e g i o a . There i s a 
s l i g h t r i s e In t h e S o u t h e r n Hemisphere 
t e a p a r a t e zone which , a t i t s p e a k , i s a b o u t 
o n e - f i f t h of t h e S o r t h e r n Hemisphere maxlBua. 
The SNAP-9A Pu 238 h a s an e n t i r e l y d i f f e r e n t 
d i s t r i b u t i o a p a t t e r n . Host o£ t h e SBAP 
d e b r i s has d e p o s i t e d l a t h e Sou thern 
Hemisphere where t h e aaximua f a l l o u t i s 2 . 5 
t i m e s t h a t i n t h e Hor the rn Hemisphere . 
(Auth) (SAP) 

<«38> 
Hardy , E . P . , J r . , Hea l th and Sa fe ty L a b o r a t o r y , 
i ^Rvi ronaea ta l S t u d i e s D i v i s i o n , Hew York, KY. 
197«, J a n u a r y 1 

H e a l t h and S a f e t y l a b o r a t o r y , F a l l o u t P r o g r a a 
Q u a r t e r l y Suaaary S e p o r t , (September 1, 1973 
t h rough December 1, 1973) . HASL-278; 163 p . 

C u r r e n t d a t a f roa t h e HAS! F a l l o u t Program 
and t h e R a d i o l o g i c a l aad l a v l r o a a e n t a l 
Resea rch D i v i s i o n a t Argonne N a t i o n a l 
L a b o r a t o r y a r e p r e s e n t e d . The I n i t i a l 
s e c t i o a c o n s i s t s of I n t e r p r e t i v e r e p o r t s aad 
n o t e s oa t h e dose t o man f roa Pu 239 f a l l o u t ; 
t h e r e s p i c a b l e f r a c t i o n o£ Sr 9 0 , Pu 2 3 9 , aad 
s t a b l e l e a d i n s u r f a c e a i r ; Cs 137 and Sr 90 
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<a38> COST. 
l a bone ; t h e q u a l i t y of 1972 s u r f a c e a i r 
a n a l y s e s , and q u a l i t y c o n t r o l of 1973 s a a p l e s 
of f a l l o u t , d i " t , t a p w a t e r , and human b o n e . 
Subsequen t s e c t i o n s i n c l u d e t a b u l a t l o a s of 
r a d l o a u c l i d ® l e v e l s i n f a l l o u t , s u r f a c e a i r , 
s t r a t o s p h e r i c a i r , m i l k , d i e t , and t a p w a t e r . 
A b i b l i o g r a p h y of r e c e n t p u b l i c a t i o n s r e l a t e d 
t o r a d i o n u c l i d e s t u d i e s , i s a l s o p r e s e n t e d . 
(Auth) 

<ii39> 
Hardy , S . P . , J r . , H e a l t h and S a f e t y l a b o r a t o r y , 
E n v i r o a m e n t a l S t u d i e s D i v i s i o n , Hew York, HY. 
1071, October 1 

F a l l o u t Program Q u a r t e r l y Summary R e p o r t , ( June 
1, 1971 t h r o u g h September 1 , lO^I) . HAS1-2!I^; 
25it p . 

The r e p o r t p r e s e n t s c u r r e n t d a t a from t h e 
HiSL F a l l o u t Program, t h e N a t i o n a l S a d i a t i o n 
l a b o r a t o r y i n Hew Z e a l a n d , t h e " a d i o l o g l c a l 
P h y s i c s D i v i s i o n a t Argonne H a t l o a a l 
L a b o r a t o r y , aad t h e BUSATOS J o i n t n u c l e a r 
R e s e a r c h C e n t r e a t I s p r a , I t a l y . Th ree p a p e r s 
have been a b s t r a c t e d s e p a r a t e l y f o r t h e d a t a 
b a s s . The I n i t i a l s e c t i o n c o n s i s t s of d a t a 
summaries and n o t e s c o v e r i n g t h e f o l l o w i n g 
t o p i c s ; s t r o n t i u m 90 f a l l o u t and 
p r e c i p i t a t i o n by t e n d e g r e e l a t i t u i e b a n d s , 
t h e s t r a t o s p h e r i c i n v e a t o r y of Pu 238, and 
s t r a t o s p h e r i c i n v e n t o r i e s of f i s s i o n 
p r o d u c t s , s u b s e q u e n t s e c t i o n s I n c l u d e 
t a b u l a t i o n s of r a d i o n u c l i d e l e v p l s l a "surface 
a i r , s t r a t o s p h e r i c a i r , f a l l o u t , m i l k , aad 
t a n w a t e r ; a d e s c r l p t i o a of P r o j e c t 
A l r s t r e a s , which employs t h e SS-57F a i r c r a f t 
a s a s a m p l i n g p l a t f o r m . The h igh a l t i t u d e 
b a l l o o n s a m p l i n g p r o g r a a and t h e uao Bone 
program. A b i b l i o g r a p h y of r e c e n t 
p a b l i c a r i O B s r e l a t e d t o r a d i o a u c l i d e s t u d i e s , 
i s .-ilso p r e s e n t e d . (Auth) (FHH) 

<«itO> 
Hardy, E . P . , J r . , H e a l t h and s a f e t y L a b o r a t o r y , 
E a y i r o n a e n t a l S t u d i e s D i v i s i o n , Hew York, HI . 
1971, October 1 

F a l l o u t program o i i a r t e r l y Summary P e p o r t , ( J aae 
1, 1973 t h r o u g h S e p t e n b e r 1 , 1 9 7 3 ) . ! t tSL-276; 
176 p . 

T h i s r e p o r t p r e s e n t s c u r r e n t d a t a f roa t h e 
HAS! F a l l o u t Program; The n a t i o n a l C e n t e r f o r 
Atmospher ic P e s e a r c h l a Bou lde r , C o l o r a d o ; 
The S a t i o n a l P a d i a t i o n L a b o r a t o r y in Bee 
Z e a l a n d ; and t h e EORlTOn J o i a t P u c l e a r 
P e s e a r c h C e n t r e a t I s p r a , I t a l y . The i n i t i a l 
s e c t i o n c o n s i s t s of i n t e c p r e t l v e r e p o r t s and 
n o t e s on t h e g l o b a l d e p o s i t i o n of Sr 99 
t h rough 1972 , s a l f a t e c o n c e n t r a t i o a s i n t h e 
l o w e r s t r a t o s p h e r e , g l o b a l f a l l o u t l a a 
f o r e s t compared wi th an open f i e l d , and 
d e t e c t i o n of I r 192 froii r e c e n t a a c l e a r t e s t s 
i n t h e s o u t h e r a h e a l s p h e r e , Subseguea t 
s e c t i o m s i a c l a d e t a b u l a t i o n s of r a d i o B u c l i a e 
l e v e l s i n f a l l o u t , s u r f a c e a i r , s t r a t o s p h e r i c 
a i r . B i l k , d i e t , and t a p w a t e r . A 
b i b l i o g r a p h y of r e c e n t p a b l i c a t i o a s r e l a t e d 
t o r a d i o n a c i l d e s t u d i e s . I s a l s o p r e s e n t e d . 
One a r t i c l e , c o n c e r a i a q f a l l o u t i n a f o r e s t 
a s measured by Pu 239 c o a t e a t , was a b s t r a c t e d 
s e p a r a t e l y f o r t h e d a t a b a s e . (Amth)(ST) 

<««1> 
Hardy, E . ? . , J r . , aad J . S i v e r a , H e a l t h aad 
S a f e t y L a b o r a t o r y , E a v i t o a a e n t a l S t u d i e s 
D i v i s i o a , Bew York, HY. 1968, J aaaaEf 1 

P a l l o a t Program O u a r t e r l y Suaaa ry F e p o E t , 
(September 1, 1967 t h r o u g h Beceaber 1 , 1967) . 

HiSl-18U; 406 p. 

Carreat data Is presneted froa the HASL 
Fallout Program, Isotopes Inc., tJational 
Sadiation Laboratory In Sew Zealand, the 
Division of Biological aad Hedlcal Besearch 
at Argoane Satlonal Laboratory, Euratoa Joint 
Haclear Besearch Centre, the Division of 
Biology and Sediclne, USAEC, and the Air 
Resources Laboratory, ESSA. Five articles 
have been abstracted separately for the data 
base. In the report radioauclide lelels in 
stratospheric air, surface air, fallout. 
Bilk, other diet ooapoaents, and tap water, 
are given in tabular fora. The Initial 
section consists of interpretive reports and 
Botes coyeriag the following topics; Pu 238 
fallout froa SMAP-9A, significance of Cs 137 
levels in aaa, seasonal stratospheric 
distribution of Cd 109, Pu 238, and Sr 90, 
stratospheric radioactivity In •Jovember 1967, 
and the HASL quality control prograa. Also 
described are the Surface Air Saapling 
Prograa and the High Altitude Balloon 
Saapling Prograa. A progress report on 
oroject Stardust is given and a bibliography 
of recent publications related to 
radioBOolide studies is presented. (PS») 

«(«2> 
Hardy, E.P., Jr., and J. Bivera, Health and 
Safety Laboratory, Environmental Studies 
Division, Sew York, 5Y. 1968, April 1 

Fallout Depositloa. HASL-193; Part of Fallout 
Prograa Quarterly Suaaary î eport, December 1, 
1957 through Sarch 1, 1968, (o. II-2 - 11-25), 
303 p. 

Precipitation and dry fallout are collected 
over aonthly periods at stations in the 
Onited states aad overseas. The samples are 
aaalyzed for stroatiua 90 and strontlus 89 
when it is expected to be present. Fission 
Product and Activation Product Radionuclides 
are measured in aonthly deposition at a 
aaaber of stations ia the United states. 
Wulti-nuclide analyses of monthly deposition 
at these sites were discontinaed as o£ July 
1967. A table of plntonius data is included 
and will be repeated in future quarterly 
reports, as deposition saaples will continue 
to be oollscted aad analyzed for po 238 aad 
V'l 239,2«0 at Wew York City and Helbourae, 
Australia. Ia the table the isotope ratios 
are also given. Beasoreaent of 
radlostroatlaa In preoipitatloB and dry 
fallout collectioas at foor O.S. Coast Guard 
stations in the liarth Atlantic Ocean are 
carried out for comparison with land stations 
la the saaif latitude band. fFBH) 

aerceg, J.E. (Coap.), Los Alamos Scientific 
laboratory, los Alaaos, »H. 1973, August; 1973, 
Harch 

InviroBBental Honitorimg in the Viclalty of the 
Ics alaaos Scientific labocatorf, Caleadar fear 
1972. Ll-518«| MSH-1259; Part of Snviroaaeatal 
Sonltorlng at laior O.S. Itoaic Energy 
Coiiisslon contractor Sites, calendar Year 1972, 
(P. 39-96), 1217 p. 

The eaviroaseatal lonitoring prograa la 
effect at the los Alaaos scieatlfic 
laboratory of the Oaiversity of California 
tor calendar year 1972 Is described. Eesnlts 
are givea of routine BOKitoriag of radiation 
levels and levels of radioactive and 
loaradioactive coataalttants In the laboratory 
eaviroBSa iaelodiag the ataosphere, the los 
Alaaos water supply, local surface and 
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grouadwater, sediments, aad s o i l s . 
Concentrations and l eve l s are compared with 
appl icable guide values and with r e s u l t s 
obtained a t other geograohlcal loca t ions and 
loca l ly duriag other report ing per iods . 
Descriptions are given of specia l programs 
aimed at describing the physical and 
biological processes involved in the 
t ranspor t of Laboratorv-qenerated 
radionucl ides in l iqu id waste disposal a r eas . 
There i s a l s c a descr ipt ion of an 
environmental survey of ce r t a in 
AEC-controlled land pa rce l s , as well as 
geologic, seismic, aad meteorological s tud ies 
of the los Alamos a rea . Technical aotes 
discuss the use of the hoaeybee as a 
b io logica l ind ica to r of radiocontaminatlon, a 
new qaaaa-ray pulse height analyzer system 
intended for f i e ld use , an automated 
meteorological data acquis i t ion sys tea , aad 
the determination of s a l t in piae t r ee s near 
Los Alaaos roadways. (Auth) 

Table 7 shows Pu and Aa conceat ra t loas la a i r . 
Table 8 shows t r i t i a t e d aolstur® and t o t a l 
araaiua eoaceat ra t ions ia a i r . Table 12 shows 
analyses of regional surface water saaples 
including range and average of Pu 239, Pu 238, 
aad U. Table 29 shows Pu concentrat ions la 
t i s sues of rodents . 

<UUii> 
Hull, A.P. (Coap.) , S. Hartaana, D. Hanze, E. 
Mil ler , J . Noblle, J . P h i l l i p s , 0. Si ipsoa, and 
J . S t e l ae r s , Brookhaven National labora tory , 
Dptoa, long I s l and , HY. 1973, Aaqust; 1973, Hay 

1972 Eavlronmeatal Monitoring Beport, 
BSl-178711; WASH-1259; Part of Environmental 
iloaltoring a t Hajor 0 ,S. Atoalc Energy 
Commission S i t e s , Calendar Year 1972, (p. 
lH3-i(66) , 1217 p. 

s a tu r a l background and r ad i a t i oa leve ls in 
the v i c i n i t y of Brookhaven Rational 
Laboratory a t t r i b u t a b l e to i t s operat ions 
duriag 1972 are suaaarized, looag the data 
reported are ex terna l r ad i a t i oa l e v e l s : a i r 
p a r t i c u l a t e , t r i t i um aad radiolodine 
concea t ra t loas ; p r ec ip i t a t i on and l iquid 
e f f l u e a t - r e l a t e d concentrat ions in s t r e a a , 
groundwater and surve i l l ance wel l s , as well 
a s leve l s in a i l k , g rass and so i l saap les . 
Other than t r i t i um, t he re was ao ind ica t ion 
of BHL ef f luents in envlroaaeatal air and 
p r ec ip i t a t i on samples. In a i r , the l a r g e s t 
BIL e f f luen t - r e l a t ed t r i t i u a conceatrat lon 
was « s 10(S-12) uCi/a l which i s 0.002S of 
the apDlicable s taadard. Ia p rec ip i t a t i on I t 
was 2.77 X 10(B-«) uCi / a l , which I s O . o n of 
the staadard for drinking water. Quarterly 
nilk samples were obtained froa two nearby 
dairy farms, so s ign i f i can t dUfarencea 
between Cs 137 l eve l s la these aad those 
generally preva i l i ag in the northeast Oaited 
s t a t e s were apparent. Two se t s of grass and 
so i l samples wer® a lso col lec ted f roi these 
and three other f a r a s , as well as froa 
per i«e ter and ons l t e l oca t i ons . There was no 
s iga i f l can t differeace between o f f s i t e 
saaples general ly downwind and those 
generally upulnd of Brookhaven. (Auth) (PSi) 

Table A shows t o t a l a c t i v i t i e s and average 
concentrat ions of i d e n t i f i a b l e aucl ides la 
groundwater, s i t e boundary aad former perimeter . 
Tables 10 and 11 show eoaceat ra t ions of 
r e - e a i t t i n g nucl ides ( includiag Th and B) la 
Peconlc River, Caraaa 's River s ed l i e a t s and 
Carman's l i v e r vegeta t ioa . Table 12 shows 
concentrat ions of e a i t t l n g nuclides in t u r t l e s 
and ca t f i sh obtained fro» the Pecoaic Elver, 
other t a b l e s show concentra t ioas of aucl ides ia 

Bi lk, g rass , s o i l and waste disposal a r eas . 

<i|i»5> 
I r e d a l e , p , , aad G. Hinder, Onited Kingdoa 
Atoalc Energy Authority, Atomic Energy Research 
Es tabl i shaeat , Elect ronics Division, Harwell, 
Oldcot, Berkshire, England. 1962 

The DetectioB of Airborne Plutoniua Hazards. 
AEIE-R-3783J 17 p. 

Th® detect ion of the very low leve l s of 
a c t i v i t y which cons t i t u t e on airborne 
plutoniua hazard I s H a l t e d In p rac t i ce to 
aethods based onalpha ac t i v i t y aeasurament, 
and assessment of maximum permissible 
concentrations for long term exposure i s made 
more d i f f i c u l t because of the large var iab le 
background of a lpha-ac t iv i ty produced by the 
decay of the products of radon and thoroa . 
Two ins t ruaen t s have been invest igated both 
of which aake correc t ions for the a c t i v i t y of 
these na tura l ly occurring products aad 
improve the threshold s e n s i t i v i t y of a i r 
sampling aon l to r s . In the f i r s t the a c t i v i t y 
of radon aad thoron der iva t ives on a f i l t e r 
paper Is estimated froa the count r a t e for a 
beta-alpha coiacidence aad t h i s i s used to 
compensate the t o t a l alpha-count r a t e for th® 
contr ibut ion of the na tu ra l a c t i v i t i e s . The 
second method d is t inguishes the 5.1 «ef 
a lpha-ac t iv i ty above 6.0 SeV energy. The 
spectrometer method of detect lag plutoaiua i s 
s l i gh t l y l e s s sens i t ive than the colaoideace 
apparatus but has been chosea for fur ther 
development because of I t s i n s e n s i t l v i t y t o 
beta and gaaaa-ray backgrounds and I t s 
greater s impl i c i ty . I t should be possible t o 
operate the aoal tor with a threshold of 
Integrated dose of approximately 10 HPC hours 
ia an ataosphere o£ unf i l tered a i r . C*ath) 

<«l»6> 
Ishlquro , H., 3. lerunuaa, S. Seki ta , and S. 
Hotoyama, Tokal Works, Power leac tor aad Huclear 
Fuel Developaent Corporation, Tokal, I b a r a k l , 
Japan. 1973, Deceaher 

Hew Theraoluaiaesoent Dosiaeter for Personnel 
Doslaetry Systea a t PIC Tokai forks . 
PSCT-831-73-02; Part of Tokal iorks Seaiaanual 
Progress Report, Jaauary-Jane, 1973, (i» p . ) , 122 
P-

A new personael dos iae ter badge with a 
theraoloalnescent dos iae ter (TID) was 
developed. The badge can measure the 
radia t ion exposure doses due t o gaaaa, beta , 
and aeutros r ad ia t ion . I t has not only 
sa t i s fac tory response t o routine aoa i tor ing 
but also t o accidental dosimetry. The 
specificatiOBS of the dos iae ter badge, 
includiag the TID elements eaployed and the 
range of rad ia t ion dose •easured, are given, 
(P«H) 

<«(»7> 
Ealkwarf, D.a . , and H.A. Ksrnberg, Banf<>ra 
Stoaic Products Operation, Biology Sect ioa , 
Blchland, f l . 195«, January i| 

Deteralnation of Alpha P a r t i c l e E a l t t e r s in the 
liiag. W-30U37; Part of Biology Sesearsh Aaaual 
Seport, 1953, | p . 122-125), 163 p . 

The a lpha-pa r t i c l e iaducea decoapositioa of 
n i t rous oxide was invest igated as a aeans of 
detect ing isotopes emit t ing t h i s type of 
rad ia t ion thea deposited i a the lung. The 
source of alpha p a r t i c l e s used was a depos i t 
of PU 239 Pa02 opoa a plat inua d i s c . The 
a c t i v i t y o£ the source cotresponded to 18 ng 
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<lt«7> COST, 
of Pu 239 and the rat® of energy ea l s s lon as 
alpha p a r t i c l e s t o t he surrounding gas was 
calculated to be 6, 5 x 10(E-«-12) ev / a in , 
Bltrous oxide alone and in a ix tore with other 
gases was adai t ted to the react ion vessel for 
de f in i t e t i a e pe r iods . The H02 foraed duriag 
the i r r ad i a t i on was used as a measure of the 
extent of S20 decoaposi t ioa. Hose of the gas 
mixtures used produced a s ign i f i can t ly 
greater yield than could be obtained with 
pure SI20 although s a a l l a ioants of C02 
appeared to lower I t . Oslng pure S20, I t 
would take approximately one day for a 
detectable aoount of H02 to accumulate with 
the source used. Thus t h i s react ion does not 
appear su i tab le as a means of determining 
Blcrograa amounts of Pu 239 in the Hing. 
(PHS) 

<««8> 
Kearny, C.H., Oak Pldge Hatloaal Laboratory, 
Health Physics Oiv is ios , Civi l Defense Besearch 
Section, Oak Bldge, TH. 1973, Uovenber 

Trans-Pacific Fallout and Protec t ive 
CouKtermeasures. OSIiL-11900; 22 p. 

Data from the measured lower t ropospheric 
fa l lou t deposited in the Halted S ta te s from 
past Chinese nuclear t e s t s was extrapolated 
to estimate t ropospheric f a l l ou t r a t e s froa a 
t heo re t i ca l war ia which 65 megatons of 
weapoas are detonated on or over Chlaa. The 
resu l t an t t r aas -Pac l f I c f a l l ou t would 
dangerously contaminate s i lk In most of the 
50 s t a t e s with T 131. P ro tec t ive 
countermeasures are discussed. Hazards and 
expected long-term c a s u a l t i e s from eat ing 
other fallout-contaminated foods aad froB 
exposure to t o t a l whole-body gansa doses of 1 
to 10 reas from such t r ans -Pac i f i c f a l l ou t in 
the year following the war are suaaar ised. 
Becomaended protec t ive coanteraeasures aad 
the psycho log ica l -po l i t i ca l advaatages l ike ly 
to be a t ta ined if the govern sent were 
prepared to give an ea r l y , factual account of 
the approaching t r ans -Pac i f i c fa l lou t dangers 
and of the pro tec t ive counteraeasares being 
taken to minimise c a s u a l t i e s and economic 
losses are out l ined . (Aath) (ST) 

<iti»9> 
Keefer, D. H., and H. Dauer, 0 . 3 . Departaeat of 
Health, Education, and Welfare, Bureau of 
Radiological Health, Training Hanpower 
Development Prograa, Washington, DC; Oniversity 
of Hiami. Graduate School, Department of 
Radiology, Hiami, EL. 1970, September 

Natural Fnvironnental " .adioactivl ty l a South 
Florida Sands and So i l s , February-June 1968. 
Padiation Data and Reports, 11, ««1-i»i|8 

An Invest igat ion of the na tu ra l ly occurring 
qasBa-emlttinq radionucl ides present la 
selected sands and s o i l s of south Florida was 
conducted. Although the primary i a t e r e s t was 
ia the natural environaental r ad ioac t iv i t y 
from uranium 238, radium 226, thorium 232, 
and potassius ^0, t he conceat ra t loas of f ive 
f iss ion products were a lso determined t o 
minimize the e r ro r in computing the 
concentrat ions of t he four aa tu ra l ly 
occurring rad ioauc l ldes . The de te ra lna t ion 
of these nine radionucl ides in 45 
environmental samples was performed by the 
l i nea r l eas t - squares nethod of analys is 
u t i l i z i ng a coaputer. I t was found t h a t the 
uranium 238 concentration In sands aad s o i l s 
of southern Florida i s approxlHately 0.75 
ppm. This level of na tura l r ad ioac t iv i ty i s 
expected because of the higher uraniua 

coateat of spec i f ic limestone formations 
native to south Flor ida. (iuth) (Fii) 

Table 1 shows radionuclide content of southern 
Plotida sands and s o i l s . Table 2 shows natural 
envlroaaeatal r ad ioac t iv i ty l a sands aad s o i l s 
of southera Flor ida . 

<!|S0> 
Khaa, A.H., and G. Jha, Bhabha Atomic lesearch 
Center, Health Physics Divisioa, Boabay, India. 
1971 

Evaluation of Atmospheric Radon Around the 
Oraniua Complex at Jaduguda. coHF-701138; Part 
of Proceedings of the Hatloaal Syaposiua on 
Badiatlon Physics held in Troabay, India, 
Hoveaber 2«-27, '(-970, (p. 487-191) 

A brief account of surveys to evaluate the 
atmospheric radon concentration at Jaduguda 
during the period from 1965 to 1970 are 
described. The probable sources of 
ataospherlc radon is presented. The average 
atmospheric conceatratlon of radoa is 
Jaduguda during 1966-1970 was 11.60 times 
lO(E-IO) uCi/al. Although day-to-day 
variations were observed, the average value, 
however, was of the same order over these 
years. The total radon output froa the aiaes 
was found to have increased froa 0.76 ci/d in 
1967 to 1.5 Ci/d in 1970, while the 
concentration inside the mines came down by 
nearly a factor of 2. although the radon 
output froa the alnes has substantially 
increased over the years, there appears to be 
no significant rise in the atmospheric radon 
concentration. This, perhaps, may be 
attributed to the large dilution available at 
site. Coaparison has also been aade with the 
available data oa ataospherlc radon in 
Trombay and Alwaye. (Auth) (PIM) 

<»51> 
Kiefer, H., L.A. Konig, E. Piesch, E. Pose, and 
K.J. Vogt, Karlsruhe Suclear Besearch Centre, 
Karlsruhe, German Federal Sepublie; Julich 
Suclear Research Establishment, Julich, German 
Federal Sepubllc. 1972 

Personal Dose Burden Caused by Suclear aesearch 
Centers, Experience Gained at the Suclear 
Research Centers of Karlsruhe and Julich. 
CCHF-710901; SH/POB/300; A/CONP-il9/P-395; Part 
of Proceedings of the JIth International 
Syaposiua on th® Peaceful Uses of Atomic Energy 
held In Geneva, Switzerland, September 6-16, 
1971, (p. 1111-159) 

At the Julich and Karlsruhe Nuclear Besearch 
Centres lEvestigations oa the assessment of 
the personal doses to the persons working in 
restricted aad controlled areas and to the 
population in the eavlrons of the plants have 
been carried out for Bany years. They have 
taken Into account both radiatioa exposures 
froa external sources and those arising froa 
incorporated radioactive substances. Por 
aeasureiests of local and personal dosimetry, 
film, pen, RPL and TL doslaeters are 
eaployed. Incorporation measurements are 
perfomed with whole-body counters and 
seasltive excretion measurements. The 
eavironmental exposure resulting from 
potentially radioactive gaseous effluents Is 
deterained by means of sensitive emission 
measurements aad compreheasive meteorological 
assay programs. Horeover, data are 
available oa the radioactivity of the liquid 
effluents discharged. The evaluation has 
showa that the external exposure of the 
indlyidaal groups of persons due to nuclear 
facilities amounts to only a few percent each 
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<«51> COBS. 
of the dose leve ls pe ra i t t ed by l e g l s l a t l o a 
and by the In te rna t iona l CosMissian on 
Hadiological Protect ioa (ICBS). The 
rad ia t ioa burden due to incorporation i s 
negl igibly s a a l l r e l a t i v e t o t he dose froa 
ex terna l rafliation exposures. Hiese f indings 
are not chaaged s i gn i f i c an t l y by i ad iv idna l 
cases both of l o t e r n a l aad e i t e r n a l exposure 
in which the pe ra i s s ib l e l e v e l s had been 
reached or exceeded. Since t r i t i u a and Su 
239/Pu 2«0 in the body cannot be detected by 
a body coaster , regular or ioe checks are 
perforaed on personnel handling these 
mater ia l s . The ee sn l t s show tha t no Pu 
incorporat ion was detected In any of these 
aeasureBents, bat the re were f reqient t r i t i u a 
incorporatiOBS. Oa the average, the t r i t i u a 
incorporat ions expressed as a peroaatage of 
the •aximns pe ra i s s ib l e body burden a r e 
higher than those found for other nuc l ides . 
(Auth) (FHH) 

<it52> 
Kleinman, H.T. 
Sew fork, FY. 

Health and Safety l abora tory , 
1971, October 1 

The St ra tospher ic Inveatory of PlotOBlaa 238. 
HASl-2«5; Part of Hardy, S .S . , J r . , Fal lout 
Program Quarterly Sunnary P.eport, Juae 1, 1971 
through September 1„ 1971, (p. l-8« - 1-102), 
?5« p. 

The s t r a tospher ic concentra t ions and bardeas 
of Pu 238 froa the re -en t ry aad baraup of a 
s a t e l l i t e contaiaing the SMP-9i aac lear 
Bower source in April 196<» a t e presented. 
The period covered i s August 1967-Hoveaber 
1970. At the beginning of 1971 about 5« of 
the o r ig ina l 17 kCl of SNAP-94 Pu 238 
remained i s the s t r a to sphe re , (luth) 

«53> 
Koraada, J . J . , and J.R. a a r t l n , Lawrence 
Radiation labora tory , Liveraore , CA. 1969, July 
15 

Pers is teace of Sadlonuclldes a t S i tes of Suclear 
Detonations. acSL-71867| COWF-690303; Part of 
Proceedings of a Syaposiua oa the Biological 
l a p l i c a t l o a s of the Suclear Age held In 
l i ve rao re , Cal ifornia , Harch 5-7, 1969, (»9 p.) 

Research was aimed at defining the 
d i s t r i b u t i o a of r a d i o a c t i v i t y a t detonation 
s i t e s where earth has been moved t o c r ea t e a 
c r a t e r or t rench. Subsequent ecological 
s tudies Involved b io log ica l sys teas t h a t cose 
ia contact with the r ad ioac t ive substratum. 
Studies of detonation s i t e s are reviewed and 
soae of the sa l ien t r e s u l t s of s tud ies at 
SSDAH c r a t e r are presented. Tritium was the 
most abundant radionuclide in the ejecta f ive 
years postshot (2.39 x 10(E+«l) uCi/ft2) and 
in the b io logica l s y s t e a s , both plaat aad 
aa i aa l , t ha t are present in the SSDAH 
ecosystem. I t was the most abundant 
radionuclide oresent in every sample 
analysed. Pesul ts of the s tud ies showed tha t 
t r i t i u a concentrat ions decreased with 
distance from the c r a t e r ; so i l -watar t t i t i u B 
prof i l e s peaked between three and four feet 
jefa- ' J l -c" of e jecta depth—indicat ing 
d i s t r i b u t i o n a l pa t te rns produced by r a i n f a l l 
leaching; different aaxiauas occurred a t 
different depths in summer and winter ; 
surface a i r above the e jec ta contained 
elevated concentrat ions of t r i t i u a ; and 
resld*>nce time of t r i t i u a in SEDAS e jec ta was 
shor t . Tissue-water t r i t i u a in p lan ts 
growino on the e lec ta and t r i t i um content in 
body water, b io log ica l h a l f - l i f e , aad 
spec i f ic a c t i v i t y i a t i s sue of s a a l l aaamals 

(kangaroo r a t s ) were a lso s tad ied . She 
a i s t r i b u t i o n of raaioBaclldeg ia Cabriolet 
e jecta and Setect ioa of a radioaucl iae not 
evideat in SEBM e jec ta were b r i e f l j 
aentloaea. In explaaatioB for the 
a i s t r i b a t i o n of raa ionncl ldes found in 
naclear c r a t e r e jec ta I s glvea. (ST) 

<45»> 
Krey, P . I . , Health and Safety labora tory , 8ew 
York, I I . 19711, Jaaaary 

Plutoaiua 239 Contaaination 
l e a l t h Physics, 26, 117-120 

in the Denver Area. 

This l e t t e r to the ed i to r Is a c r i t i c i s a ©£ a 
stadf OB Pa 239 contamination in the Denver 
area publishes in Health Physics, 23, 537 
(1972) by Poet, S.E. aad Ho t t a l l , E . i . I h i l e 
ackaoBledging the value of the r epo r t , 
possible oaiss loBs, e r r o r s and aisconceptloas 
in the areas of s o i l saapling aad a n a l y s i s , 
Pu d i s t r ib t i t ion with depth, and f e a s i b i l i t y 
s t ad ias of the Pu aass i so toplc analyses are 
poiated oat aad discussed. (EAF) 

<i|55> 
Krey, p . f . . Health aad Safety Laboratory, 
iBViromaeatal Studies Divisioa, lew York, HI. 
1968, January 1 

High Alti tude Balloon Saapling Prograa, 
Hasi-18«i Part of l a rdy , S ,» . , J r , and l i v e r a , 
J , , f a l lou t Prograa guar te r ly Suaaary l e p o r t , 
September 1, 1967 through Deceaber 1, 1967, (p. 
11-26 - TT-86( , IJ06 p . 

ae su l t s of analyses of upper s t r a tosphe r i c 
nuclear debris col lec ted by ballooa-borna 
f i l t e r i n g devices froa October 1966 through 
June 1967 are presented. Deterainations were 
done for Pe 55, Sr 89, Cd 109, Ce W l , Pu 238 
and Pu 239, Pe r ioa ica l l f Ha 5I|, cd 1 1 3 B , Sb 
125, Cs 137 and Pn 1*7 were measured. The 
coBoaatratioEs of general radionuclides a re 
reported i n t abu la r form. (FSB) 

<i»56> 
Krey, P . i . , H. Beck, l . P . Hardy, and P,D. Baft, 
Health aad Safety l abora to ry , Eavlronmeatal 
Studies Division, Hew York, BY. 1973, October 1 

Fal lcut in a Forest . HASl-276; Part of Hardy, 
E .P . , Fallout Prograa Quarterly Suaaary Report, 
June 1, 1973 through Septeaber 1, 1973, (p. 1-27 
- 1-39), 176 p . 

Global f a l l ou t I s uniformly d i s t r i bu ted in 
both £orest aad grassy f ie ld areas a t the 
Brookhavea National labora tory . The t o t a l 
f a l lou t ia the f o r e s t , as measured by 
r e l a t i v e l y laaobl le Pu 239, Is only 16« 
higher than i a the grassy f ie ld . This 
difference Is within the s t a t i s t i c a l 
uncertainty of the aeasureaeats . If the 
difference were r e a l , i t could be due to an 
increase In deposit ion by iapaction in the 
fores t r e l a t i v e to the grassy f lold by a 
factor of about 2. (iuth) 

<«57> 
Krey, P.W., and H.T, Klelaaan, Health and Safety 
labora tory , Sayironaental s tudies Division, Mew 
York, nj, 1971, October 1 

High Alti tude Balloon Saapllag Program. 
HSSL-2tt5; Part of Hardy, P .P . , J r . , Pal lout 
Progras Quarterly Suaaary Report, June 1, 1971 
through September 1, 1971, | p . I I -37 - 11-93), 
254 p. 
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<«57> 

<»57> COHT. 
OBper atmospheric nuclear debr is was 
col lec ted by balloon-borne f i l t e r i n g devices 
and analyzed radiochemicaHy for Sr 89, Sr 
90, Pa 238 and P« 2 39. The r e s u l t s from 
samples co l lec ted l a calendar years 1970 and 
1971 are given. For Pa 239 the r e s u l t s range 
froa 0.512 picocur ies per 10(1*3) standard 
cubic meter of a i r (pCl/KSCH)TO 28.3 
pCi/KSCR, where the standard deviation of the 
counting e r ro r i s l e s s than 20? of the count. 
(FHH) 

<«58> 
Krey, " . H . , and f. Fleinaan, Health and Safety 
Laboratory, Enyiroameatal Studies Division, Hew 
York, HY. 1071, October 1 

Project Rirstream. HASl-2«5; Part of Hardy, 
E.P. , J r . , Fal lout Prograa Quarterly Suaaary 
Beport, June 1, 1971 through September 1, 1971, 
(D. I I - 8 - 11-36) , 25S p . 

Padioac t iv l ty In the lower s t ra tosphere was 
studied employing th® PB-57F a i r c r a f t as a 
saapling platform. The radiochemical data 
froa the »JoveHber 1970 a iss ien i s reported 
and includes r e s u l t s for Sr 89, Sr 90, Pb 
210, Po 210, Pu 238, Pu 239 and Pu 2*0. The 
values for Pu 2 39 range froa 0.007 picocuries 
D8r 100 staadard cubic meters pt a i r 
(pli/IOOSCH) to 11.900 DCl/IOOSCif where the 
standard deviat ion of the couatiag er ror i s 
l e ss than 20% of the count. (PH9) 

<I»59> 
Krey, P.W., H. Schoaberg, and L. Toonkel, Health 
and Safety labora tory , Fnvlroameatal s tudies 
Divisioa, 3ew York, HJ . 1971, April 1 

Updating Stra tospher ic Inventories t o Harch 
1972. FASl-273; Part of Hardy, E ,P . , J r . , 
Pallout Prograa Quarterly Suaaary Seport, 
Beceaber 1, 1972 through Harch 1, 197 3, (p, 1-37 
- 1-63) , 227 p. 

The s t ra tospher ic Inventor ies of Sr 90, Zr 
95, Cs 117 and SBAP-9A Pa 238 are reported up 
to Harch 1972. Sr 90 iaventor ies react to 
recent la rge ataospherlc t e s t s sh i l e SB&P-9A 
Pu 238 decreases with a half residence t l « e 
of about m months. Cs 137/Sr 90 inventory 
r a t i o s are close to the th - j i re t i ca l 
prodaction value of 1.<Ht. The French t e s t of 
August in, 1971 injected about 130 kci of Sr 
90 Into the Southern Heaisahere s t r a tosphere . 
(Auth) 

<«60> 
Kris tan, J . , and I , <;obal, Oniversity of 
Ljubljana, I n s t i t u t e Jozef Stefan, t j a b l j a a a , 
Yugoslavia. 1973, January 

A lodif led S c i n t i l l a t i o n Cell for the 
D«»termlnatlon of Radon in Oranlus tiiae 
Ataosphere. Health Physics, 21 , 103-«0 

Two Eodlfied alpha s c i n t i l l a t i o n c e l l s having 
i n l e t aad on t l e t tubes were used to measure 
the concentrat ion of Bn 222 in aiae 
atsosphares ia Yugoslavia. Saapling was 
performed by punping the a i r o£ the saapling 
s i t e through the c e l l by aaans of a rubber 
hand pnap. Thus the aeed for a vacaua and 
vacuum puaps was e l i a i n a t e d . f i thout radon 
absorption t r a p s , radon oonceBttatioas down 
to 10 p c l / 1 could be aeasured. The t o t a l 
e r ro r of aeasureaeat was about S<. Th® 
oethod proved s t a p l e aad of adequate accuracy 
for f i e ld Beasureaents. (ST) 

«161> 
Larson, K.H., and J .H. Seel , Oniversity of 
Cal ifornia , Sedlcal Center, laboratory of 
Suclear Hediclne aad Badiatioa Biology, 
Envlronaeatal Sadiation Division, Los Angeles, 
CA; Oniversity of Cal i fora ia , Sedlcal Center, 
laboratory of Suclear Hedlcine and Badiatioa 
Biology, Biophysical Belationshlps Section, los 
Angeles, CA. 1959, Hay 5-8 

Suaaary Statement of Findings Belated t o tae 
Testing Prograa a t the Hevada Test S i tp . Part 
of Hearings Before the Special SubooBslttee on 
Padiation of the J o i a t Coaaittee oa Atonic 
Energy on Fallout from Haclear Weapons Test held 
aay "^-S, 1959, f o l . 3 , (p. 2006-2019) 

Proximity to ground surface as well as 
iacreased lass of support and cab s t ruc tures 
increased fa l lou t in areas adjacent to the 
Kevada Test S i t e , Aerial bursts ware not 
detectable by ground survey aethods within 
200 Biles of Ground Zero (GZ). Two 1,500-foot 
ballooa shots which did aot i n t e r s e c t the 
so i l surface deposited l e s s than 0,2S of the 
theore t i ca l f a l l ou t a c t i v i t y withla the 1 
s r / h r radia t ion in tens i ty contour (at Ht12 
hoars) between the distance of 1 a i l e froa GZ 
and tha t corresponding to a f a l lou t time of 
Ht12 hoars, A balloon shot which in te rsec ted 
the so i l surface deposited 2.12^ of the 
theo re t i ca l £a l lou t . Tower sho ts , which in 
soae cases Intersected the so i l surface and 
in other cases did not , deposited 6.7 to 
2i«.5% of the theo re t i ca l fa l lout a c t i v i t y 
within the saae distance H a l t s . Fal lout 
par t i c le s izes decrease with dis tance from GZ 
and with l a t e r a l dis tance froa the a id l ine of 
f a l l o u t . The r e l a t i ve amouot of 
rad ioac t iv i ty associated with s a a l l pa r t i c l e 
s izes ( less than ** micron) and hence the 
aaouat of fa l lou t occurring a t greater 
dis tances froa 82 was iacreased by decreasing 
the aass of support and cab a a t e r i a l s . I t 
foundit was found that vegetatioa in the 
environs of Sevada Test s i t e duriag the 
Teapot s e r i e s retained only the 0-1* micron 
fa l lou t pa r t i c l e f rac t ion , i i t h l a the H a l t s 
of 1 mile froB 6Z to a distance corresponding 
to H*12 hour fa l lou t t i a e , 500 aad 700-foot 
tower shots had approxiaately 30t of th® 
fa l lou t a c t i v i t y associated with p a r t i c l e s 
l ess than UU microns in diameter. A 700-foot 
balloon shot had 10% of the f a l l ou t a c t i v i t y 
associated with the saa® si^e f r ac t ion . Oa 
the average, 38 t o 508 of the l a s s than H% 
aicroa diameter f a l lou t ac t iv i ty of tower 
shot f a l lou t saaples was associated with the 
less than 5 aicroa d laae ter p a r t i c l e s and 51 
to 83« in the case of balloon shot samples. 
Tarlous percentage oontr ibntlons of less than 
5 aicroa diameter fa l lou t p a r t i c l e s were 
observed at v i r t u a l l y a l l saapling locat ions 
for both tower and balloon shots . The 
s o l u b i l i t i e s of balloon shot £al lout a a t a r l a l 
exceeded those of tower shots in both water 
and O.M HC1. The so lub i l i t y of tower shot 
fa l lou t increased with decreasing pa r t i c l e 
s i ze . However, i a balloon shot fa l lomt , tha 
saa l l e r p a r t i c l e s mere soaewhat l e s s soluble 
than large p a r t i c l e s . (luth)(HP) 

<H62> 
Ilndeken, C . l . , P.H. Gudlksen, J, S, Headows, 
K,o. la iby, and L.S, Snspaugh, lawreaoe 
l iveraore labora tory , livarBor®, Ci, 1973, 
April 16 

EKvlrooaeatal l eve ls of l ad loac t i v l t y in 
l iveraore f a l l e j So i l s . cOBF-730603} 
UCBl-7i»«2«j Part of Proceedings of the 18th 
Annual Health Physics Society Syaposiua held in 
i i a a i Beach, Flor ida , Juae 17-21, 1973, (lit p.) 
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<4ft2> COST, 
S o i l s a i p l e s c o l l e c t e d f r o a a r e a s s u r r o u a d i n g 
t h e Lawrence l i v e r a o r e l a b o r a t o r y i n t h e 
Llver isore T a l l e y were a n a l y z e d fo r Pu 239 , Pu 
233 , m 2 « 1 , Sr «0, Cs 11-», and a a t u r a l l y 
o c c u r r i n g gaama e a l t t e r s a s pa r t of a 
c o n t i n u i n g e n v i r o n a e n t a l s n r v e i l l s n o e 
program. The aedi i ja Pu 239 a c t i v i t y 
c o r r e s p o n d s t o a s u r f a c e d e p o s i t i o n v a l u e of 
1.1 i i C i / k a f 2 ) . A c t i v i t i e s f r o s Pa 211 and Am 
2«1 were lower than "u 239 a c t i v i t y by a 
f a c t o r of about 10. Sedlan Sr 90 and Cs 137 
d e p o s i t i o n v a l u e s were 13 and 31 a c i / k a { 2 ) , 
r e s o e c t i v e l y . A l l d e p o s i t i o n v a l u e s a p p e a r 
t o be t y p i c a l of t h o s e e x p e c t e d f r o a g l o b a l 
f a l l o u t in t h i s a r e a . At p r e s e n t , Cs 117 i s 
t h e p r i n c i p a l gaoaa e m i t t e r observed in 
f a l l o u t . The r a d i a t i o n e x p o s u r p r i t e a t 1 m, 
c a l c u l a t e d f roa t h e median Cs 137 s o i l 
a c t i v i t y , was abou t 0 . 1 a B / h r . M a t u r a l 
t e r r e s t r i a l e x p o s u r e r a t e s c a l c u l a t e d f r o a 
t h e !? SO, Bi 21« , and Pb 212 s o i l s a a p l e 
a c t i v i t i e s varv from 3 t o 7 a S / h r . These 
v a l u e s a r e i n good ag reemen t wi th 
m e a s u r a a e n t s made u s i n g caF25Dy TLB 
d o s i m e t e r s and t h e s e o b t a i a e d with a 
f i e l d - o p e r a t e d Oe{ l i ) d e t e c t o r . (Aath) 

Table 1 shows t h e c o a p a r i s o n of Pu 23 9 c o n t e n t 
of s o i l s downwind fro® ILL wi th s a a p l e s f r o a t h e 
l i v e r a o r e V a l l e y . T a b l e 2 shows a c t i v i t y o f 0 
238 , Th 212 , K HO, Cs 137, Zr 95 and Sb 95 a t 
d i f f e r e n t s t a t i o n s . 

<il63> 
l o s s a e r , 7 , , n a t i o n a l C e n t e r f o r R a d i a t i o n 
P r o t e c t i o a , B e r l i n , German Eemocra t lo R e p u b l i c . 
1973 

Assessment of low Energy Photon E a l t t e r s i n Han, 
T e c h n i c a l A s p e c t s o f D e t e c t i o n . c o s F - 7 2 0 5 0 3 ; 
P a r t of B u j d o s o , E. ( S d . ) , H e a l t h P h y s i c s 
Problems o f I n t e r n a l C o n t a a i n a t i o n , P r o c e e d i n g s 
o£ t h e TFPA 2nd European C o n g r e s s oa S a d i a t i o n 
P r o t e c t i o a h e l d In B a d a p s s t , Hungary, Hay 3 - 5 , 
1972, ( p . l t 59 -»63 ) , 655 p . 

For i n v i v o s e a s u r e a e n t s of r a d i o n u c l i d e s 
e a l t t i a g low ene rgy p h o t o n s , e . g . , Pu 239 , Pb 
210, 0 , aad Sr 90 , a s p e c i a l whole-body 
c o u a t e r s y s t e a was b u i l t c o n s i s t i n g o£ two 
l a r g e - a r e a p r o p o r t i o n a l c o u n t e r s and a 
C s l ( T I ) / H a l ( T l ) - s a n d w i c h d e t e c t o r . *he p u l s e s 
from bo th d e t e c t i o n s y s t e a s a r e shaped and 
a n a l y z e d i n r e s p e c t t o p u l s e - h e i g h t and 
r l s e - t l a e . A g e n e r a l i z e d p a l s e shape 
a n a l y z e r was deve loped f o r t h i s p u r p o s e . A 
b lock d i ag ram of t h e p r o p o r t i o n a l c o u n t e r 
sy s t em, e s p e c i a l l y d e s i g n e d f n r Pu 239 i s 
shown. (Auth) 

F igu re 2 i s a b lock d iagram of a Pu l u a g c o u n t e r . 

<46«> 
low-Beer, A. deG., T.f. Sargent, S.B. Bright, 
B.C. Buckley, and D-J. faager, lawreace Berkeley 
laboratory, Berkeley, c». 1973, Hay 

Peport of the Bioassav laboratory, 1969 to 1972. 
lBi-1799; 9 p. 

The report covers activities of the Bioassay 
Prograa, incladlag whole-body eouating of 
laboratory eaployaes, froa July 1, 1969, to 
Juae 30, 1972. Results of routiae aoaitoring 
aad investlgatiom of casas of suspected 
exposure to Eadloaicliaas are presented. The 
scop® aad accoBpllsheents of the research and 
developaeat prograa are described. A au«ber 
o£ exposure cases have been referred for 
invastigatlos by outside agencies, lesults 
of these investigations are presented. (Anth) 

<it65> 
IcDowell, H.J., Oak Sidge national laboratory, 
oak Sidge, TR. 1971 

Liquid Scintillation Couating Techaigues for the 
Hioher ictialdes. Part of Organic Scintillators 
and liquid Scintillation Countiag. Academic 
press, lew York, lew York, (p. 937-950) 

lifiid sciatillatioB counting procedures 
developed ia studies of the aqueous complexes 
of the trlvaleat traasplutonlua actinUes and 
having 100 percent comating efficiency, high 
accuracy and very siaple, conyenient sample 
preparation are described, liquid 
scintillation spectra are presented for 0 
233, Aa 2<S1, AB 213, Cm 2<lil, Bk 2«9, cf 252, 
and Ss 253 taken both on a ooaiercial liquid 
scintillation detector (Packard Tri-Cacb) and 
a slngle-Bhototabe Instruaent built for 
Oftlaus energy resoulation. Both instruasnts 
give a linear relationship between alpha 
energy peak and channel aaaber. The 
coaaercial instraaent gave an average alpha 
energy resolutloa of 26 percent while the 
ORHl-bailt detector gave 8.2 percent. Oader 
soae favorable conditions It was possible to 
count one actinide in the presence of others 
or In the preseace of other radiotracer 
Impurities. Conditions where this was 
possible, and examples, are given. A sliple 
extractive scintillator consisting of 
sciatillatocs plus a suitable extractant in 
toluene was shown to be an effective means of 
slacing radionuclides la the sciatillation 
nediaa. It was deaonstratad that subsequent 
resoval of the barren aqueous phase froa 
contact with the scintillator was not 
necessary, that the sa«e counting efficiency 
was obtained with aad without bulk water 
piasent, aad that liquid sciatillation 
spectra obtained with bulk water preseat gave 
as good, or better, resolution than those 
taken froa dry sclatHlator solutions. (Anth) 

Figures 1-8 show liquid scintillation spectra of 
selected actialdes unds'r varying conditions. 

<«6fi> 
McKee, i.9., Battelle Heaorlal Institute, 
Pacific Horthwest Laboratories, Radiological 
sciences Departaeat, Blchland, WA; Battelle 
Heaorlal Institute, Pacific Horthwest 
laboratories. Physics and Instruaeatatioa 
Departaeat, lichland, M . 1973, February 

Populatloa Badiatlon Exposure. BHWL-ISSO (Part 
t); Part of Hielsea, J.H., et al, Ananal Report 
for 1973, (p. 101-103), 117 p. 

The objective of this project Is to develop 
reliable estlaates of the radiation dose tQ 
the population that would result froa 
successful development and routine rase of Pu 
239 fueled artificial hearts. At ths 
beginning of 1973, preliminary calculations 
ladicated the most sifnificant coapoaeat of 
dose was that resabaltted to spouses. 
Because the age and sex of persons exposed 
are critical factors ia developing estiaates 
of possible genetic or soaatic effects, the 
objectives of the stndf were broadened to 
develop greater definition of the age and sex 
of persons poteatially exposed, in extensive 
survey to collect refuired interpersonal 
distaace data was carried ®nt in the Salt 
lake City area. To obtain rsfuired detailed 
des;riptions of the hottsehold characteristics 
of poteatial attifieial heart reeipleats, 
copies of tie data tapes froa the Harch 1972 
Cnrrent Population Survey prograa wece 
obtained froa the Censas Bureau, and a 
special coapater prograa was written to 
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<866> COHT. 
p r o c e s s t h e s e t a p e s . At y e a r end , t h e 
p r i n c i p a l e f f o r t was b e i n g devo ted t o t h e 
c o e p n t e r p r o g r a a t o c a r r y o a t t h e d e t a i l e d 
d s s e c a l c u l a t i o n s and s u s B a t i o n s . ( l u t h ) 

<«67> 
S o o r e , J . D . , A t o n i e s T a t e r n a t l o B a l , Canoga P a r k , 
c a . 1973, August 

E n v i r o a a e a t a l H o s i t o r i n g Annual S e p o r t , 1972. 
WASH-1259; P a r t of I n v i r o n a e n t a l H o a i t o r l n g a t 
Hajor O.S. A ton i c Energy C o m l s s l o a C o n t r a c t o r 
S i t e s , C a l e a d a r Year 1972 , (p . 1087-1113) , 1217 
p . 

I n v i r o B B s n t a l BOBi tor inq a t A t o e i e s 
I n t e r n a t i o n a l i s p e r f o r a e d by t h e O p e r a t i o n a l 
S a f e t y and Waste HaBageaent !Jnlt of t h e 
H e a l t h , S a f e t y and R a d i a t i o n S e r v i c e s 
P e p a r t m e n t , S o i l , v e g e t a t i o n , w a t e r , aad a i r 
a r e r o u t i n e l y saBpl«»d up t o a d i s t a n c e of 10 
B i l e s froB a t o s i c s I n t e r n a t i o n a l s i t e s . S i t e 
p e r i s e t e r s a r e a o n i t o r e f l f o r r a d i a t i o n l e v e l s 
by Beans of t h e r K o l u a i a e s c e n t d o s i a e t e r s . 
The e n v i r o n a e n t a l r a d i o a c t i v i t y r e F o c t e d 
h e r e i n i s a t t r i b u t e d t o n a t u r a l c a a s e s aad t c 
n u c l e a r weapons t e s t i n g , r a t h e r t h a n t o 
i t o a i c s I n t e r n a t i o a a l o p p r a t i o n s . ( I u t h ) 

T a b l e 1 , 2 and 5 show s o i l , y e q e t a t i o a and 
a i r b o r n e r a d i o a c t i v i t y d a t a , 
r e s p e c t i v e l y , f o r 1971 . 

H a t h a n s , H .B . , 
K i c h l a n d , CA. 

and P.O. H o l l a n d , T r a p e l o / W e s t , 
1971, O c t o b e r 25 

A n a l y s i s of P l u t o n i u a 239 p a r t i c l e s C o l l e c t e d 
Sear t h e Pookv F l a t s F a c i l i t y , F i n a l H e p o r t . 
TLH-fi105; 2S p . 

ThP r e s u l t s of t h e a n a l y s i s of s o a e a i r 
f i l t e r s a a o l e s conduc ted t o d e t e r m i n e t h e 
r e l a t i o n between t h e s i z e and t h e p l u t o n i u a 
c o E t e a t of p a r t i c l e s of a i r b o r n e m a t e r i a l 
c o l l e c t e d a t t h e p e r i p h e r y of t h e Hocky F l a t s 
p l a n t a r e r e p o r t e d . P l u t o a i u m o x i d e 
p q u l v a l e n t d i a a e t e r s aad t h e s i z e 
d i s t r i b u t i o n of p l u t o n i u a - c o a t a i n i n g and 
backaround p a r t i c l e s a r e g i v e n i n t a b u l a r 
for i" . I t was c o n c l u d e d t h a t t h e p l u t o n i u a 
coat«»nt of p a r t i c l e s l a t h e a i r s a a p l e s was a 
s a a l l f r a c t i o n of t h e i r t o t a l c o n t e n t ; 
B lu ton iuB was d i s p e r s e d t h r o u q h o u t t h e 
p a r t i c l e s ; p l u t o n i t t « - c o n t a i n l ag p a r t i c l e s had 
a s lKe d i s t r i b u t i o a l a r g e r t h a n t h a t of a l l 
p a r t i c l e s on t h e f i l t e r s ; and t h e s i z e 
d i s t r i b u t i o n o£ a l l p a r t i c l e s on t h e a i r 
f i l t e r s was t h e sane a s t h a t f o r s o i l 
s a m p l e s , exct^pt t h a t v e r y l a r g e p a r t i c l e s 
were a o t p r e s p n t l a ^he a i r s a m p l e s . (ST) 

• l icksoK, J . J . 
IL, H 8 5 

n s l y e r - i i t y o f Ch icago , C h i c a g o , 

H p d i r a l r n d a s t r i a l H a z a r d s . CSJ-2786; P a r t of 
Hea l th Probloffls ^ p l a t i n g t o P r o d u c t f o r Honth of 
Harrh 19S5, (n . 13-17) , 15 p . 

B u i l d i n g and equipment s u r v e y s fo r a l p h a 
r a d i a t i o n and p e r s o n n e l a l p h a e x p o s u r e 
suryifyi a r e r e p o r t e d . Al though s e v e r a l 
D l u t o n l a a s p i l l s took p l a c e , ao p e r s o n n e l 
wer° found wi th a c t i v i t y s l g n i f i c i n t l y above 
b-ickn'-our.d. S t o o l a n a l y s i s deve lopment work 
is c o n t i s u i n g . (S?) 

<i»70> 
H i e l s e n , J . H . , e t a l , B a t t e l l e H e a o r l a l 

I n s t i t u t e , P a c i f i c n o r t h w e s t l a b o r a t o r i e s , 
F a d l o l o g i c a l S c i e n c e s D e o a t t a e n t , s i c h l a n d . H i . 
1972, Say 

annua l Repor t f o r 1971 t o t h e OSAEC D i v i s i o n of 
Biology and a e d i c l n e , ? o l . 2s P h y s i c a l 
S c i e n c e s , P a r t 2 : l a d i o l o q l c a l S c i e n c e s . 
B i l l - 1 6 5 1 ( P a r t 2) ; 117 p . 

The r e p o r t c o v e r s work done l a t h e f i e l d s o£ 
e n v i r o a a e n t a l and r a d i o l o g i c a l o h e B i s t r y , 
r a d i a t i o n i n s t r u a e n t a t l o a , r a d i a t i o n 
d o s i a e t r y , and r a d i a t i o n aad h e a l t h p h y s i c s . 
In p a r t i c u l a r , a o n i t o r i n g t e c h n i q u e s ; 
r a d i a t i o a i n s t r u a e a t a t l o n i r a d l o a n c l i d e 
f a l l o u t r a t e s and s e c h a n i s a s ; r a d i o B U c l i d e 
c o n t e s t i n t h e o c e a n , e n v i r o n a e a t , and nan ; 
and u r a n i u a I n h a l a t i o a h a z a r d s a r e d e s c r i b e d . 
A l a r g e nuaber of n a t u r a l and f a l l o u t 
r a d i o n u c l i d e s a r e c o v e r e d . Six a r t i c l e s were 
s e l e c t e d aad a b s t r a c t e d s e p a r a t e l y f o r t h e 
d a t a b a s e . (ST) 

<«7i> 
Sorwood, i . D . , Hanford I n v i r o n B e n t a l Hea l th 
Founda t ioB, R i c h l a n d , WA. 1972 

O .S . T r a a s u r a n l u a S e g i s t r y ; p r o g r e s s and 
E x p e c t a t i o n s . P a r t of S t o v e r , B . J . and J e e , 
H . S . S . , ( E d s . ) , Bad iob io logy of P l u t o n i u m . J . H . 
P r e s s , S a l t l a k e C i t y , Otah , (p. 531-537) , =?52 p . 

The p u r p o s e , p r o g r e s s and e x p e c t a t i o n s of t h e 
• i . s . T r a n s u r a n l o a S e q i s t r y ( S a t i o a a l 
" l u t o a i u a R e g i s t r y ) , e s t a b l i s h e d i a 1968, a r e 
d i s c u s s e d . P r o b l e a s of a s t i a a t l n g i n t e r n a l 
doso aad huaaa and a a i a a l e x p e r i m e n t s u s l a g 
t h e t r a n s u r a n i u m e l e s e n t s a r e r e v i e w e d . The 
R e g i s t r y c o l l e c t s , c o d e s , aaa lysses , and d a t a 
a r o c e s s e s a a t e r i a l on t h e h e a l t h and h e a l t h 
p h y s i c s a s p e c t s of p r e s e n t and p a s t exposed 
employees d u r i a g l i f e aad compares t h e s e d a t a 
wi th p a t h o l o g i c a l , b i o a s s a y , and u o r t a l l t y 
f i n d i n g s a f t e r d e a t h . (ST) 

<!»72> 
Mot g i v e a . Hea l th and s a f e t y L a b o r a t o r y , Sew 
York, HI. 197«, J a n u a r y 1 

Appendix t o H e a l t h and Sa fe ty L a b o r a t o r y F a l l o u t 
P i o g i a a Q u a r t e r l y Saanary Sepo r t ( S e p t e a b e r 1 , 
1971 th rough Beceaber 1 , 1973) . H&SI-278 ( I P S ) ; 
tt59 p . 

Data a r e o r e s e n t e d f o r Sr 90 and Sr 89 i a 
monthly d e p o s i t i o n a t world l and s i t e s . 
There a r e 15 a o n t h l y mon i to r ing s i t e s l a t h e 
Hai'-ed s t a t e s aad 90 i n o t h e r c o a a t r i e s . 
s e v e r a l t a b l e s a r e p r e s e n t e d f o r t h e 
c o n c e n t r a t i o a s of r a d i o a u c l l d e s (9u SU, pe 
5 5 , Sr 90 , Cs 137, Cd 109, Ce 1«i| , Pu 238 and 
Pu 239) i n s u r f a c e a i r in v a r i o u s c o u n t r i e s . 
S t a b l e l e a d a n a l y s e s a r e a l s o i n c l u d e d . Data 
a r e g i v e n f o r t h e Sr 90 c o a t e n t I n Slew York 
Ci ty t a p w a t e r and milk and f i n a l l y t h e r e i s 
a t i b l e of c o n v e r s i o n f a c t o r s and a l i s t i n g 
of r a d i o n u c l i d e s of i n t e r e s t i n t h e HASL 
f a l l o u t program. (F !̂!?) 

<S73> 
!fot g i v e n , n a t i o n a l S n v i r o a a e a t a l Resea rch 
C e n t e r , l a s Vegas , ST. 1971, Say; 1973, August 

E n y l E o n a e a t a l Moni to r ing Sepo r t f o r t h e Hevada 
T e s t S i t e and o t h e r T e s t Areas Osed fo r 
Ondergcound ' J u c l e a r D e t o n a t i o n s , 
J a a u a r y - P e c e n b e r 1972. HEPC-lf- '^19-21; 
WASH-12591 P a r t of B a v i r o n a e n t a l H o a i t o r l n g a t 
Hajor t i . s . A ton ic Energy C o a a i s s i o n C o n t r a c t o r 
S i t e s , Ca lendar f e a r 1972, (p . 7 1 3 - 3 6 6 ) , 1217 p . 

During 1972, t h e B o n i t o r i n g of gamma 
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<»73> COST. 
radlat ioB leve ls and coBsestratiOBS of 
r a d i o a c t l v l t f i a the eavlrons of the levada 
Test Si te (!iTS) was coBtiaaed through the us® 
of o f f s i t e networks of Eadiatlon dos iae te r s 
and gaaaa-rate r ecorders , a i r samplers, and 
se lected loca t ions a t which aonthly samples 
of water and a i lk s e r e co l lec ted for 
rad io logica l analyses . For each of the 
uadergroaad nuclear datoiiaticES and the seven 
exper iaenta l t e s t s of the Suclear Faraace-I , 
aobi le r ad i a t i oa aon i to t s equipped with 
radia t ion aoai tor ing equipaent aoil suppl ies 
were on staadbv ia o f f s i t e l oca t ions . The 
only r ad ioac t iv i ty prodaced by nuclear t e s t s 
at the ITS and detected o f f s i t e was Xe 133, 
the levels of which, ¥e te l e s s than 0.0«* of 
the Concentration Guide of the iEC i anua l . 
Chapter 052«, for a population saap le . a l l 
other increases i a r a d i o a c l t i v l t y 
concentra t ioas observed In aedia co l lec ted 
around the ITS sere a t t r i b n t e d to seasonal 
var ia t ions in old a taospher lc fa l lou t and 
fa l lou t from nuclear detonat ioas by the 
People 's Fepublic of China on January 7, 
1972, and March 18, 1972. Radioactive noble 
gases were released during the l uc l ea r 
Purnace-I t e s t s e r i e s and detected by 
a i r c r a f t saapl ing. An a s t i a a t e of the 
po ten t i a l rad ia t ion exposure to o f f s i t e 
populations was detsrained to be l e s s than 1% 
of the Padiation Protect ion StandaEds of the 
AEC Sanaal, chapter 052». The r e s u l t s of s o i l 
samples col lec ted around the STS aad analyzed 
for plutoaiua content showed that Pu 239 i s 
present outside tht> bouBdaries of the HTS at 
l eve l s greater than t h a t which would be 
expected froa world-wide f a l l c u t 
(approxiaately 1 nCi/B2) . During the year, a 
long- tera Kyarologis Hoaitorlng Program was 
began for off-lTS s i t e s used previously for 
underground nuclear t e s t s . These s i t e s are 
located near Fal lon, Hevada (Project Shoal) , 
Central tlevada Test area (Paa l t l s s s T e s t ) , 
Graad Juact lou, Colorado (Project lulison) , 
Faraington, Sew Hexico (Project Gasbuggy), 
Carlsbad, lew sexico (Project Oaoae), 
l a t t i e s b u r g , Hiss l s s ipp i (Projects 
D r l b b l e / ' i r a s l e Play,) All r ad ioac t iv i ty 
conceat ra t loas in t he saaples co l lec ted 
duriag the year were a t na tura l background 
l eve l s with thf» exception of saaoles 
col lected at OSGS f e l l s Bos. U and 8 a t the 
Project Gnome s i t e and the HT-2M »el l a t the 
Project Dribble/Hlracle Play s i t e . High 
leve ls of H 3 aad Sr 90 were observed la 
saaples col lec ted from both wells while Cs 
137 was detected only la the saaple froa Se l l 
No. 8, The highest concentrat ion of 
r ad ioac t i v i t y was for Sr 90, which was <». 3 
t i a e s i t s Coaceatration Guide of 3 x 10(E-7) 
n c i / a l for exposure t o i nd iv idua l s . High 
leve ls of H 3 was detected l a the HT-2H f e l l 
at the Dribble s i t e , the highest being 6.7 i 
10(5-5) uCi / s l , which i s 2.2« of the 
CancettratioB Guide for H 3. The po ten t i a l 
radia t ion dose equivalents recelvad by 
o f f s i t e populations near the STS aad other 
loca t ions referred t o above were a l l 
es t iua ted t o be l e s s than t% of the Radiation 
Protection Standards of the AFC Haaual, 
Chapter 052a. (Auth) (FtH) 

Table 6 gives a suaaary of backgrouai rad ia t ion 
dosps for the doslaetry network. Tables 8 and 9 
give sumaarles of a n a l y t i c a l r e s u l t s for the 
allfc aad water survei l lance network. 

<«7«> 
Not glvfa, P ine l l as P lant , St . Petersburg, PA. 
1971, March 2; 1973, August 

Enviroaaental Hoaitoriag Report, 1972. 
siASH-1259; Part of Invironiaental Honitorlng a t 

Bajor O.S. I t o a i c Bnergy CoaalssioB Contractor 
S i t e s , Caleaaar Year 1972, (p. 177-195), 1217 p . 

The pr iaary radloaucl iae used a t the P ine l l a s 
fslant i s t r l t i n a . Dnriog 1972 the average 
t r i t i u a oxide coBcenttation in l igu lS 
e f f luea t s was l e s s thaa 2% o£ the 
r ad ioac t iv i t y cOBCentration guide lo r 
pe ra i s s ib l e cont iosoas noB-occnpational 
exposures. In-s tack aoa i tor iag of t r i t i u i 
r e leases t o t he ataosphere froa the two plant 
exhaust s tacks revealed tha t the average gas 
conceHtratioms were O.06S aad 0.6X of the 
appl icable guide. S i a l l a r aoa i to t ing 
ladicated t r i t i u a oilde eoaceatra t ions which 
were IISS and 95S of the guide. However, the 
associated fround l ave ! coBGentrations were 
l ess than 0.0055 and O.OOOM of the guide, 
Bisciarges of rad ioac t ive krypton gas, 
Heasmted in s t ack , r e sa l t ed ia an average 
coacentrat lon o£ S% of the guide for 
coatinaous non occupational exposure, 
Offsi te surface water sa ip les co l lec ted la 
a l l d i r ec t ions froa th® plaat to a d is tance 
of s ix Biles and analysed for t r i t i u a coa tea t 
a l l showed l e s s than the aiaiaua detectable 
l eve l . (PBH) 

<i»75> 
Hot given, O.S. Atomic Snergy Coaaission, 
Division of Operational Safety, Washington, DC. 
1973, August 

Environaental soni toring a t Hajor O.S. i t o a i c 
Energw Coaalssioa Contractor S i t e s , Calendar 
Year 1972. M&SH-1259: 1217 p . 

The eavi roaaeota l aoaitoring repor t s of the 
•a jor 8 .3, a toa lc Energy Coaalssioa 
contractor s i t e s are presented, with the 
f a c i l i t i e s grouped according to the various 
operations o f f i c e s , naaely the Albuquergue, 
Chicago, Idaho, Sevada, Oak l l d g e , Blchland, 
San Francisco and Savannah River Operations 
Offices, and the Haval Reactors F a c i l i t i e s . 
Separate ab s t r ac t s are prepared for the data 
base for each f a c i l i t y with the exception of 
the Beadix Corporation, Kansas Ci ty , Bissourt 
which Joes not aachine or process aay 
radioact ive a a t e r i a l s and i s thus considered 
clean Indust ry . Ia the repor t s , r e s u l t s are 
given for conceatra t loas of r ad ioac t iv i t y in 
a i r , water, s o i l s , r i v e r s , food s t u f f s , 
plants and a n i a a l s , aad the environaental 
data i s analyzed t o determine whether th® 
oppratiOB of the f a c i l i t y had aay s ign i f i can t 
effect on the qual i ty of the human 
environaeat . (PHH) 

<il76> 
Hot given, Pantex p lan t , Aaar i l lo , Tl . 1973, 
August 

Fnvlronaental Hoaitorlng and Pollutant Inveatory 
Ptograi Report for Pantex Plaat Covering 
Calendar Year 1972. iASH-1259; Part of 
Enviroaaental HOBitoring a t Hajor O.S. I t o a l c 
Energy Coaaission Contractor S i t e s , Caleadar 
Year 1972, fP- 129-176), 1217 p. 

Oaring calendar year 1972, a t o t a l of <»5 t e s t 
shots involving radioact ive a a t e r i a l s were 
fired froa Fir ing Site So. 5 as compared to 
381 t e s t shots f ired froa the saae loca t ion 
not involving radioac t ive mater ia l . 
Following each t e s t f i r e , a s a a l l quanti ty of 
rad ioac t ive a a t e r i a l i s suspended ia the dust 
cloud tha t accoBoanles the explosion. As the 
dust cloud d i s s i p a t e s , the po ten t i a l e x i s t s 
for deposi t ion of radioactive a a t e r i a l s on 
environmental s o i l and vegetat ion. Soutine 
aaa lys i s of o f f s i t e s o i l and vegetat ion has 
been performed to survey levels of uranium 
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<!nfi> c-otiT. 
and P l u t o n i a n i n t h e e n v i r o n a e a t s u r r o u n d i n g 
t h e Pan tex f a c i l i t y t o d e t e r s l a e t h e n e t 
i n o a c t of Passtex o p e r a t i o n s opoa t h e 
s u r r o u n d i n g e a v l r o n a e n t . l e t e o r o l o g l c a l 
c o n d i t i o E S i a t h e a r e a a r e such t h a t t h e r e i s 
f r e g a e n t b lowing of a r e a t o p s o i l . A suniiary 
of t h p a r e a wind c o a d i t i o n s i s showa. Tn ao 
c a s e was e x c e s s i v e a c t i v i t y d i s c o v e r e d f o r 
any of t h « a n a l y s e s p e r f o r m e d . For s o i l 
d e p o s i t i o n , the f̂  218 c o a c e a t r a t i o n was 
a p p r o x i n a t e l y 0 .006 a g / g o r a p p r o x i m a t e l y 8 x 
lO(E-IO) n C i / g . & s a o t i o a i s devoted t o t h e 
R o n r a d i o a c t i v e env i rOBBen ta l a o a i t o r i n g and 
p o l l u t a n t i a v e n t o r y p r o g r i B r e p o r t . (Pni ) 

Table a shows f l u o r o a e t r i c d e t e r m i n a t i o n of 
t o t a l n ran iuR i a v e g e t a t l o - i . T a b l e 5 shows 
d s t P r B i a a t i o E of Pu 219 in s o i l s a m p l e s . T a b l e 
6 shows r a d i o m e t r i c a n a l y s i s of e n v i r o n m e n t a l 
wa te r s a m p l e s . 

<»77> 
!Iot g i v e a , C o n l t a t o » laz lona le n e t I ' B n e r g i a 
l u c l e a r e , •'omip, I t a l y . 1971 , October 

Data oa E n v i r o n a e n t a l P a d i o a c t i v l t y C o l l e c t e d i n 
I t a l y , ( J anua ry - Dpceaber 1 9 7 2 ) . 
PP0T-SA»-11- ' '1 ; 211 B, 

Data a r e p r e s e n t e d t o r t h e c o n t e n t of Sr 9 0 , 
Sr 8 9 , Cs 137, Zr 35 and Pu 239 in f a l l o u t i n 
v a r i o H s l o c a t i o n s i n I t a l y , The a e t h o d s of 
s a a o l l n f , sample t r e a t m e n t , a l p h a , b e t a and 
qamna c o a s t i n g a r e o u t l i n e d . (MM) 

<e76> 
Sot g i v e n , A u s t r a l i a n Acadeay of S c i e n c e , 
C a n b e r r a , A u s t r a l i a . 1 9 7 1 , A p r i l 

The B i o l o g i c a l E f f e c t s of S u c l e a r E x p l o s i o n 
F a l l o u t . BP-19823; 21 p . 

The s t u d y was u n d e r t a k e n t o a s s e s s t h e a c t u a l 
o r p o t e n t i a l harm t o l a s t r a l i a , i t s 
p o p u l a t i o n , r e s o u r c e s , and e a v l r o n a e n t , f r o a 
t h e e x p l o s i o n o f n u c l e a r d e v i c e s by F r a n c e i n 
t h e P a c i f i c . I n t h e f i r s t s e c t i o a 
a s s e s s m e n t s were sade of t h e r a d i a t i o a d o s e s 
t o huaans In A u s t r a l i a f r o a I 131, s h o r t 
l i v e d f i s s i o n p r o d u c t s , Sr 9 0 , Cs 137, and C 
11 and dose r a t e s were c a l c u l a t e d . I n t h e 
second s e c t i o a c a n c e r and g e n e t i c e f f e c t s 
f r o a t h e c a l c u l a t e d d o s e r a t e s were 
d i s c u s s e d . I t was c o n c l u d e d t h a t f a l l o u t 
from t h e French n u c l e a r t e s t s i s u n l i k e l y t o 
r e s u l t l a any s t a t i s t i c a l l y d e t e c t a b l e 
i n c r e a s e i n t h e number of c a s e s of c a n c e r o r 
g e n e t i c d e f e c t s i n t h e A u s t r a l i a n p o p u l a t i o n . 
Guarding a g a i n s t u a s a r r a m t e d exposure t o 
r a a i a t l o B i s e n p h a s i z e d . (ST) 

The a p p e n d i x c o n t a i n s am e s t i m a t e of t h e f a l l o u t 
i n A u s t r a l i a from n u c l e a r weapons e x p l o s i o n s a t 
t h e F reach s i t e im P o l y n e s i a , 1966-1972. 

<i»79> 
Sot f i v e s , U . S . S n v i r o H B e n t a l P r o t e c t i o n Agency, 
O f f i c e of P a d i a t i o n P r o g r a m s , S u r v e i l l a n c e and 
I n s p e c t i o n D i v i s i o n , B a s h i a g t o n , DC, 1972, 
S e p t e a b e r 

i ? roceea inqs of t h e S o u t h e r n Confe rence on 
E n v i r o n a e n t a l R a d i a t i o n P r o t e c t i o n f r o a S u c l e a r 
Power P l a n t s , A p r i l 2 1 - 2 2 , 1 9 7 1 . 0 « P / S I D - 7 2 - « ; 
236 p . 

The p u r p o s e of t h e S o u t h e r n Conference on 
l a v i r o n a e a t a l P r o t e c t i o n from l u c l e a r Power 
P l a n t s was t o p r e s e n t t e c h n i q u e s used t o 
I d e n t i f y and « o n l t o r r a d i o n u c l i a e s c o n t a i n e d 
i n l i q u i d and g a s e o u s e f f l u e n t s p roduced by 

<«76> 

operating nuclear power plants and to specify 
pathways through shich radioactive materials 
released by the nuclear power industry may 
reach the populations. The report consists 
of papers presented at the conference and the 
deliberations following their delivery. The 
following papers were presented; saa and his 
enviroaaental responsibilities; probleas In 
meeting AEC reporting and coapllance 
reqaireaents; evaluation of eaylronaental 
factors affecting population exposure; region 
n radiation office activities related to the 
national radiological data management 
project; waste Banaqeaent; PBB nuclear power 
plaat systeas foe reducing radioactive 
releases; regulatory experience and 
proiections foe future design criteria; what 
the future holds for auclear power; the 
terrestrial radiological lonitoring orograas 
at Duke Power Coapany^s Oconee aad HcGulre 
nuclear stations; aquatic radiological 
aoaitoring. Browns Ferry nuclear plant; an 
ecological approach to aarine radiological 
sonitoring at the Florida Poanr Corporation 
Crystal iliver nuclear plaat; 
interrelatioaships of federal, state, 
acadeaic, and Iniustrial interests in 
environmental studies; aad nuclear power and 
a protected envirosieat. Two papers were 
selected for separate abstracts for the data 
base. (ST) 

<«80> 
Hot given, O.s. Atoaic Fnergy Coaaission, 
Washington, DC. 1959, October " 

Second Quarter Beport. Part of Hearings Before 
the Special Sobcoaffiittee on Hadiation of the 
Joint Coaaittee on Atoalc Energy oa Fallout froa 
Suclear Weapons Tests held Hay 5-8, 1959, ?ol. 
3, (p. 2191-2198) 

The report suiaarizes Inforaation on surface 
air radioactivity, strontlus 90 levels in 
ailk aad other foods, fission product 
radioactivity la soils, cesium 137 levels in 
aan and silk, stcontiuB 90 in ailk and bones 
of Hevada cattle, and aonthly fallout . 
collections for the second quarter of 1959. 
aonthly fallout activity and radioauclide 
levels for several stations In the Onited 
States are given in tabular fora. 
Concentrations of total fallout beta 
radioactivity in surface air decreased 
soaawhat in both hemispheres in Hay coapared 
with April. Plutoaiua added a aeasurable but 
siall portion to the dose froa fission 
product fallout. (ST) 

<«81> 
Bot given. Congress of the 'Jnlted States, Joint 
Coaaittee on Atomic Energy, Hashiagton, DC. 1959 

Fallout froB Huclear Seapons Tests. Hearings 
Before th® Special Sabcoaaittee on Sadiation, 
First Session, »ol. 3, held Bay 5-8, 1959, 6i|9 p. 

foluae 3 is an appendix to the hearings 
containing additional aaterial pertinent to 
the discussions. These aaterials cover 
supplimental statements on general aspects of 
the fallout probles; the hot spot problea and 
stroatiua 90 in foods; itoalc Energy 
Coaaissioffl quarterly reports; coaaents on the 
General Sdyisory Coaaittee Seport; aaxiaaa 
paralssible levels; biological effects; 
carbon IH; th® report of th® Onited Batlons 
Scientific Coaaittee on the effects of atoaic 
radiation (1958) | nuclear detonation and 
aeteorologlcal aspects; classification and 
declassification; fallout research and 
organisation; and a bibliography. Several 
parts of the appendices «eie abstracted 
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<«81> COWT. 
spoarately for the data base. (ST) 

<fi82> 
Hot given. Savannah River Plant , Health Physics 
Section, Aiken, SC. 1973, August 

Environmental Honitorlng in the f i c l a l t y of the 
Savaanah Siver Plant , Aanual l epor t for 1972. 
DPSPO-73-30-1; WASH-1259; Part of Envlronaeatal 
Sonitoring at Sajor n .S . Atomic Energy 
Coaaission Contractor S i t e s , Calendar Year 1972, 
(p. 1189-1217) , 1217 D. 

A coatinaous aoai tor ing program has been 
'aaintain<=a since 1951 (before plaat s t a r tup) 
to determine the coacea t ra t i cas of 
radioact ive a a t e r i a l s in a 1200-sqaare mile 
area outs ide the Savannah l i v e r P lan t . 
Included are pa r t s of Aiken, Barnwell, aad 
Allendale counties in South Carolina; and 
"^ichfflond, Burke, and Screven counties in 
Georgia. Although very small aaoants of 
aaseous and I tquid rad ioac t ive mater ia ls are 
discharged t o t he environment, environmental 
l eve ls continue to be far below leve l s 
considered s ign i f i can t froa a public health 
viewpoint. The quaat i ty of r ad ioac t iv i ty 
released by S5P to i t s environs daring 197 2 
i s , for the most p a r t , too s a a l l t o be 
dis t inguished froa na tura l background 
radia t ion and fa l lou t froa worldwide nuclear 
weapons t e s t s . Pa r t i cu l a t e beta a c t i v i t y 
detectable in a i r i s doe e n t i r e l y to global 
f a l l o u t . This concentration in a i r a t the 
Dlaat perimeter aad 25 a l l e s away t eprasea t s 
0.1« of the Concentration Guide. Tr i t iua 
oxide in a i r a t the p l aa t perimeter I s 
grea ter thaa In a i r a t nor® d i s t aa t 
loca t ions ; however, the average concentrat ion 
a t the plant perimeter i s only 0.1? of the 
concentrat ion Guid?. T r i t i u a , Cs 137, and Sr 
90 a re the only radioaucl ldes of plant or ig in 
detectable la r iver water. Scae of these had 
an average concentration t h a t exceeded 0.2? 
of the Concentration Guide in r ive r water 
saapled 8 miles downstream froa the p l a n t . 
Radioactive a a t e r i a l s In r iver f i sh a l so 
continue to be very low. Tarlous 
water -gual i ty analyses of r i v e r water samples 
by SRP indicate tha t Savannah Biver water i s 
not adversely affected by SHP opera t ions . 
This i s sabs tan t ia ted by surveys of th® 
heal th of the Savannah Slver biota by the 
Academy of Natural Sciences of Phi ladelphia 
and pes t i c ide analyses of r i v e r water and 
sed iaea t by the Onited s t a t e s Geological 
Survey Water Quality labora tory , Washington, 
D.C. (Auth) 

Table 3 shows f a l l ou t and rainwater ana lyses . 
Tables 5, 6 and 7 show rad ioac t iv i ty in 
vegeta t ion, milk and a g r i c u l t u r a l products . 
Table 9 shows Cs 137 concentrat ion in deer and 
hogs. Table 10 shows average concentrat ion of 
radionuclides in Savannah Biver water . 

<«83> 
Sot given, Dow Cheaical Coapaay, Golden, CO. 
1973, April 

Focky F l a t s P l aa t , January-Beceaber 1970. 
sadia t ion Data and Reports, 1i»(il), 267-271 

Results of rout ine enviroaaental son i to r ing 
of a i r , water, f a l l o u t , vege ta t ios , and s o i l 
for long-l ived alpha r ad ioac t iv i ty in the 
v i c i a i t y of th® Bocky P la t s Plant are given 
la t abu la r fora . The plant i s engaged in 
rout ine production operat ions lavolving 
plutoniua and uraniua. Followlag a f i r e in a 
plutoaiua production bu lHing in 1969, 
plutoniua ana lys i s of envlronaeatal saap les 

was expanded. (ST) 

<!S8»> 
Bot given. Onion Carbide Corporation, Suclear 
Plvis loa, Office of Safety aad Environmental 
Protect ion, Oak Bldge, TB. 1973, August; 1973, 
Sarch 26 

Environaental Hoaitorlng Report, Dnited S t a t e s 
Atomic TSnergy Comaission, Oak Bldge F a c i l i t i e s , 
Caleadar Year 1972. 0CC-!ID-2t»; WASH-1259; Part 
of Enviroaaeatal Soaitoring at Major O.S. Atomic 
Energy coaalssioa Contractor S i t e s , Calendar 
Year 1972, (p. 889-929), 1217 p . 

The Enviroaaental Hoaitorlng Prograa for the 
Oak Hldge area Includes saapling and analys is 
of a i r , water froa surface s t r e a s s , several 
food products, f l o r a , and so i l for both 
radioact ive aad nonradioactive a a t e r i a l s . S 
suaaary of the r e s u l t s of the prograa for 
calendar year 1972 i s presented. Surveil lance 
of r ad ioac t iv i t y ia the Oak l ldge environs 
indica tes the atmospheric concentrat ions of 
r ad ioac t iv i ty were not s ign i f i can t ly 
different froa other a reas in East Tennessee. 
Concentrations of r ad ioac t iv i ty in the 
Clinch River aad in f ish co l lec ted from the 
r iver were l e s s thaa one percent of the 
permissible conceatrat lon and la take guides 
for Individuals in the neighboring 
envlroBeaat. Only very low—level 
r ad ioac t iv i ty i s being released to the 
envlroameat froa plant operat ions and the 
r e sa l t l ag concentrat ions ia a l l of the aedia 
sampled were well below permissible 
standards. Surveillaac® of aonradioactlve 
materials in the Oak Bldge environs shows 
tha t es tabl ished l i m i t s were not exceeded for 
those materials possibly preseat in th® a i r 
as a r e s u l t of p lant opera t loas . The data 
obtained froa the water saapling prograa 
indicate coapliance with "s taadards" with the 
exception of cteoaioa la the discharge of 
White Oak Dam aad chroalUB, pH, and dissolved 
oxygen a t the ou t l e t of Hew Hope Pond on East 
Fork Poplar Creek. (Auth) (PHH) 

Table 8 shows radionucl ides In the Clinch Biver. 
Table 9 shows uraniua concentrat loa in surface 
s t r e a a s . Table 18 shows Eadionuclid® content of 
Clinch Biver f i s h . Table 19 shows Pu and 0 
content of s o i l saaples froa near pe r i ae t e r a i r 
saapling s t a t i o n s . Table 20 shows 0 la s o i l , 
pine needles and grasses a t a f ive-Bi le rad ius 
froB th® Oak Bldge Gaseous Diffusion Plant . 

<«85> 
Sot given, i a t i o a a l lead Coapany of Ohio, Health 
aad safety Divisioa, Cincinnat i , 01 , 1973, 
August; 1973- February 16 

Feed Materials Production Center, Enviroaaental 
i cn i to r lag Annual Report for 1972. MlCO-1098s 
fASH-1259; f a r t of Envlronaeatal Honitorlng a t 
Hajor U.S. Atomic Energy Coailssion Contractor 
S i t e s . Calendar t e a r 1972, (p. 867-887), 1217 p . 

Environaental aonltoring data co l lec ted a t 
the Feed s a t e r i a l s Production Ceater (FiPC) 
durinf 1972 are suBBarizea. These data shows 
that the average o f f s i t e concentrat ions of 
radioact ive contaa inaats froa FIPC operat loas 
were l e s s than 0.5S of the guide l eve l s 
published ia iEC l a i u a l Chapter 0524. At 
l eas t one® each year, s o i l saaples are 
collected near the s ix Boaidairi Saapling 
StatlsBS and analyzed for uranium to observe 
t i e possible contc ibat ion fros stack 
e f f luen ts . Th® average concentra t ioas of 
a ran in i , thor ian asd Eadini added to the 
Great i i a a i r i v e r was < O.OOW ©f the AEC 
Badiatlon Protect ion s tandards . The average 
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<i»85> COHT. 
u p s t r e a a c o n c e n t r a t i o n s of r a d i u a 226 and 
r a d i u a 228 were 2.8% aad 1.«« of t h e s t a n d a r d 
f o r u n c o n t r o l l e d a r e a s . S t a t e c r i t e r i a f o r 
g r o s s b e t a aad d i s s o l v e d a l p h a r a d i o a c t i v i t y 
were n o t exceeded i n t h e r i v e r . The a v e r a g e 
r a d i o n u c l i d e c o n c e a t r a t l o a s in a i r , a t t h e 
bouadary s a a p l l a g s t a t i o n s , were no g r e a t e r 
t h a n O.M of t h e i r r e s p e c t i v e s t a n d a r d s f o r 
o f f s i t e a r e a s . I t i s c o n c l u d e d from t h e s e 
d a t a t h a t any o f f s i t e r a d i a t i o n e x p o s u r e 
r e s u l t i n g from PlPC a i r b o r n e c o n t a i i a a a t s 
would b® a s a a l l f r a c t i o n of t h e s t a a d a r d s . 
(FHM) 

Tab le 1 shows r a d i o a c t i v e c o a t a a i n a a t s l a a i r . 
T a b l e 3 shows r a d i o a c t i v e c o a t a a i n a a t s l a w a t e r . 
T a b l e 5 shows uranium I n s o i l . 

<U86> 
Hot g i v e n . K n o l l s A t o a l c Power L a b o r a t o r y , 
S c h e n e c t a d y , HY. 1971 , Augus t ; 1973, J u l y 

K n o l l s Atomic Power l a b o r a t o r y Annual 
E n v i r o n a e n t a l Moni to r ing l e p o r t , C a l e a d a r Year 
1972, KAPl-M-732a (Rev. 1) ; WASH-1259; P a r t of 
E n v i r o n B e n t a l Moni to r ing a t Hajor O .S . A t o a i c 
Eaerqy C o a a i s s i o n C o n t r a c t o r S i t e s , C a l e a d a r 
Tear 1972, ( p . 6 5 5 - 6 9 8 ) , 1217 p . 

The r e s u l t s of e n v i r o n m e n t a l a o a l t o r n g a t t h e 
t h r e e s i t e s , n a a e l y K n o l l s s i t e , K e s s e r l i n g 
s i t e and Hiadso r s i t e a r e r e p o r t e d . The 
r a d i o a c t i v i t y r e l e a s e d l a w a t e r , which 
t o t a l e d l e s s t h a n 0 . 0 0 6 « Ci aad l e s s t h a n 0 . 5 
p e r c e n t of t h e o f f - s l t ® c o n c e n t r a t o a g u i d e a t 
t h e p o i n t of r e l e a s e t o t h e Hohawk B i v e r , had 
no d i s c e r n i b l e e f f e c t on t h e r a d i o a c t i v i t y 
c o a c e n t r a t i o a l a r i v e r w a t e r aad s e d i m e n t 
downr ive r from F n o l l s S i t e . S i m i l a r l y , t h e 
a i r b o r n e r a d i o a c t i v i t y c o n c e n t r a t i o n s i n 
s t a c k e f f l u e n t s , e x c e p t fo r nob l e 3 a s e s , a l l 
a v e r a g e l e s s t h a n 1.5 p e r c e n t of t h e 
a o p l i c a b l e c o n c e n t r a t i o n g u i d e s a t t h e p o i n t 
of d i s c h a r g e , l a t e r r e l e a s e d f roa t h e 
F e s s e l r l n g S i t e t o t h e Slowegee Creek d u r i n g 
1972 c o B t a i a c d l e s s t h a a 0 .0013 C i , which 
r e s u l t s i a aa a v e r a g e c o n c e n t r a t i o n of l e s s 
t h a n 0 . 0 0 8 1 p e r c e n t of t h e r e f e r e n c e 
c o n c e n t r a t i o n gu ide f o r r e l e a s e of c o b a l t 6 0 . 
Water r e l e a s e d froa t h e Windsor S i t e t o t h e 
Fa rminq ton B i v e r d u r i n g 1972 c o n t a i n e d l e s s 
t h a n 0 ,001 Ci which r e s u l t s in an a v e r a g e 
c o n c e n t r a t i o n of l e s s t h a n 0 . 0 2 p e r c e n t of 
t h e r e f e r e n c e c o n c e n t r a t i o n gu ide fo r r e l e a s e 
of c o b a l t 6 0 , As a r e s u l t of t h e e f f l u e n t and 
e n v l r o n a e a t a l m o n i t o r i n g o r o g r a a s , i t i s 
conc luded t h a t o p e r a t i o n s a t t h e t h r e e s i t e s 
do n o t s i g n i f i c a n t l y a f f e c t t h e n a t u r a l 
r a d i o a c t i v i t y l e v e l s of t h e l o c a l 
e n v i r o n m e n t , and do n o t c a u s e s i g n i f i c a n t 
r a d i a t i o n exposure t o t h e p u b l i c . (FSN) 

« 8 7 > 
So t g i v e a , B e t t l s Aton ic Power l a b o r a t o r y , 
P i t t s b u r g h , PA. 1973, Augus t ; 1973, June 

E f f l u e n t aad E n v i r o n a e n t a l H o n i t o r l n g Repor t f o r 
C a l e n d a r Year 19-»2. WAPD-HS(Ea)-86; HASH-1259; 
P a r t of Env i ronmen ta l H o n i t o r l n g at S a j o r U . S . 
a tomic Eneray Commission C o n t r a c t o r S i t e s , 
C a l e n d a r Y^ar 19 ' '2 , ( D . 629-65<J) , 1217 p . 

The E f f l u e n t and E n v l r o a a e a t a l H o a i t o r l n g 
Progam In e f f e c t a t t h e B e t t l s Atomic Power 
l a b o r a t o r y d u r i n g C a l e n d a r Year 1972 I s 
d e s c r i b e d . The r e s u l t s o b t a i n e d d e m o n s t r a t e 
t h a t t h e e x i s t i n g c o n t r o l s f c r s o l i d , l i q u i d 
and a i r b o r n e e f f l u e n t s e n s u r e t h a t a l l such 
r e l e a s e s have been ^ade i a a c c o r d a n c e w i t h 
t h e a p p l i c a b l e f e d e r a l r e g u l a t i o n s . The 
g u a n t i t y o f r a d i o a c t i v i t y r e l e a s e d l a w a t e r 
d u r i n g t h i s r e p o r t p e r i o d amounted t o 0 .0011 

<«85> 

CI, The average concentration of 
radioactivity in liquid effluents was only 
0,M percent of the ladioactivity 
Concentration Guide; all liquids were 
released at concentrations far below th® 
i?aaioacti»ity Concentration Guide. Airborne 
particulates released to the ataosphere 
contained less than 0.0211 ci aad were 
generally below the sensitivity of the 
aeasurlng eqaipaent. The airborne 
particulate radioactivity concentration was 
less than 5,7 percent of the applicable 
Radioactivity Concentration Guide for unknown 
mixture of radionuclides in air. Solid 
radioactive waste materials are shipped In 
Department of Transportation approved sealed 
containers to an Atomic Energy Coaalssioa 
approved burial ground, later quality 
Beasareaents are aade oa water samples, which 
are collected from the saall streams oa th® 
laboratory sit®. In addition, aaalysis of 
the radioactivity in silt froa these streaas 
Is also perforaed. conservative calculations 
of the estiaated radiation dose to th® public 
based on the radioactivity released from the 
laboratory indicate that the estimated 
exposure to aa individual or populatloa group 
was less thaa one perceat of the applicable 
standards. Evaluation of these eEvironaeatal 
data shows that the operation of the 
laboratory during the period froi January 
through December, 1972 did aot have aay 
significant effect on the quality of the 
huaaa enviroaaent. (Auth) (FBH) 

<II88> 
Hot given, Duquesne light Coapaay, Shippingport 
Atonic Power station, Shippingport, PA. 1973, 
August; 1972, January-December 

Annual Effluent Data aad Environmental 
Hcaltorlng Beport. IASH-1259; Part of 
Environaental Sonitoring at Hajor O.S. Atomic 
Eaergy Coaaission Contractor Sites, Caleadar 
Year 1972, (p. 699-712), 1217 p. 

Envlronaeatal aoaitoring conducted during 
1972 In the vicinity of thR Shippingport 
Atonic Power Station Is described. The 
Shippingport eavlronasntal moaitoring prograa 
coaslsts of saapling the water and bottom 
sedlaent of the Ohio Fiver and posting film 
badges la the area of the power station, 
î eleases of small quantities of radioactivity 
ot the air and to the Ohio liver, are 
reported. Additional analyses of the 
effluent from the portion of the facility 
which is operated under OSAEC contract is 
performed to ensure that the water quality 
standards specified by Atomic Eaergy 
Commission Sanual Chapter 0510 and the 
Coaaonwealth of Pennsylvania have been met. 
The results of environaental Bonitoriaq 
described by the report show that 
Shippingport operations have aot adversely 
affacjted th« surrounding pnvlronBent, (Aath) 

Table 2 gives results of analyses of Ohio Piver 
water duriag 1972. eoaceatrations are given for 
alpha, beta-gaaaa and f <I0 radioactivity. 

<1189> 
Hot given, Idaho Operations Office, 
Environaental Scieaces Branch, Idaho "alls, ID. 
1973, August; 1971, April 

1972 Satioaal Reactor Testing Station, 
Enviroamental Monitoring Prograa Report. 
WASH-12=;9; Part of Environmental lonitoring at 
Hajor 'J.S. Atoalc Energy Coaalssioa Contractor 
Sites, Calendar Year 1972. (p. 597-627), 1217 p. 

The results of the air aonltocina prograa for 
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<a89> COM. 
1972 inaica ted tha t o a s i t e anS o f f s i t e a le 
concentrat ions r e su l t i ng fcoa Bat isnal 
Beactor Testing Stat ion re leases s e r e 
ina i s t lnga i shab le from the na tura l 
r ad ioac t i v i t y in a i r . However, spec ia l 
techmlfoes uere Msea t o aeasace ¥®tM»iele 
raai©acti»e fa l loa te which i s asual ly asch 
less than 1% of the na tu ra l r ad ioac t iv i ty in 
a i r . These sens i t ive techEiqnea indica tea 
tha t a t a few s n s l t e saaplliig l oc s t i oa s the 
s a a l l r e l e a s e s of SatiOBal Beactor Testing 
Stat ion raS ioac t iT l t f were aeastirable abo»e 
the woriawide f a l l o u t . There »as no evidence 
tha t fatiomal Reactor Tasting Stat ion 
operations caused anf iacreasea a i t 
coacent ra t ios a t o f f s i t e cosBUnities. isae 
of the o f f s i t e well water or surface water 
saaples contained any gross alpha, gross 
be ta , or t r i t i a a a c t i v i t f abo^e t he Setect ion 
H a l t s of the ana lyses . The on l j f i ss ion or 
ac t iva t ion product d e t e c t e i in s i l k saaples 
was Sr 90. However, the Sr 90 coacent ra t ions 
are s i a i l a r t o those reported for the region 
in the O.S. EnTlraiaental Protect ion i g e n c i ' s 
saa ia t ion Data and Seports^ and the soarce i s 
assumea to be f a l l o u t from nuclear Seviee 
t e s t ing and not RRTS opera t ions , ihea t 
saaples co l lec ted a t harvest a lso ooEtained 
s a a l l aaoonts of Sr 90 froa worldwide 
f a l l o o t . (SnthJ 

Tables show saapl inq flata for a i r , well ua t e r , 
drinking ua t e r , surface water, l i l k and aheat . 

<»90> 
Sot given, Ba t t e l l e Colnabas lafcoratories, 
Health Phfsics Sect ion, Colnabas, OH. 1973, 
luqust; 1^73, February 

Pn^ironaental Beport for Calendar Tear 1972 on 
Badlologloal and fOE-Ha4iological P a r a i e t e r s . 
W&SH-1259; Part of Environaental ion i to r ing a t 
Ha1or O.s. I t o a i c Energv Coaaissloa Contractor 
S i t e s , Calendar Tear, (p. «01-'»12), 1217 p. 

The Bat tel le-col«3bns con t rac t nuclear 
a c t i v i t p s are conducted a t t^o l oca t i ons . 
The priaarv nuclear a rea , the Had ear 
Research Center, i s located approxiaately 17 
a l i a s »est of the King avenue Laboratories . 
The cont rac t opera t ions at t h i s loca t ion are 
prinarl lY associated ifith n e t a l l a r g i c a l 
s tudies with plmtoaiuB and oixed f i s s ion 
products. Seaetor fuel elenent s tud ies 
coaprise aos t of the research e f for t a t the 
jH-1 , Hot Cell F a c i l i t f . The general 
a c t i v i t i e s a t the King Ivenue l abora to r i e s 
are p r i a a r i l v associated » i th oranlaa 
ooapoands. The r ad io log ica l operations at 
the West Jefferson l uc l ea r Center daring 1972 
sere bas i ca l l f ^ i thoa t incident ia resnect to 
the environs. The King ivenoe, Bailding 3 
Si te has experlencffd a subs t an t i a l decrease 
in cont rac t arani'ia a c t i v i t i e s and no 
inc idents «ere recorded that resul ted in 
excessive a i r or water e f f luent r e l ea se s to 
«-he environs . One Instance of inadvertant 
damping of aop water a t the .JI-1 Hot Cal l 
into the san i t a ry sys tea occurred. This aas 
detected and remi^lled without ser loas 
consequences. Saaplinq at the r e l ea se point 
of the f i l t e r bed showed t h a t coaoantrat lons 
aere l e s s than the Concentration Guides for 
re lease to uncontrolled areas as par »i3CH 
052«. f»nth) (PHB) 

Table 1 shows r e s u l t s of t he radloassay of the 
spring 1972 grass saap les . Concentrations of 
gross alpha and beta a c t i v i t y , Pu and Sr lO-T 90 
are given. 

<«91> 
Mot gi^en, I n t e rna t i oaa l i t o a i c Eaergf Igencye 
f i en i a , l u s t r i a . 1973 

Environa^ntal Isotope Data fo . «: 1913 f o r U 
Survey of Isotope Conceatratioa in Ptecipi ta t lom 
(1968-1969). STI/OOC/10-147} Technical Reports 
Ser ies i o . 1»7! 33f| p . 

This I s the foarth volaae of the publ ieat lon 
"Envlronaental Isotope Data: World Survey of 
Isotope Conoentcation in Ssee ip i t a t i oa" . The 
f i r s t »ola i9 , which was published i s iay 1969 
as 1»E» Techalcal Beports Series So. 96, 
incladad data froK 1953 to 1963| the second 
voluae, published in Jane 1970 as H E i 
Technical Reports Series Bo. 117, included 
data froB 196« and 1965 and the th i rd ¥ou«e» 
published in Septeaber 1971 as ISBa Technical 
Reports Ser ies 8a. 129, included data froa 
1966 and 1967. This fourth volaae i s 
p r l a a r i l y concerned »l th the concentrat ion of 
the environaental isotopes ( t r i t i u a , 
deateriuB and oxygen 18j in aonthly saaples 
of p rec ip i t a t i on taken by a global net«»®Ek of 
177 s t a t i o n s in the period 1968-1969. 
Selected aeteorological da ta , such as amount 
of p r e c i p i t a t i o n , vapor pressure and 
teapera ture are also presented. Data before 
1968 which were not appropriate or wer@ 
unavailable at the t l a e of the e a r l i e r Issues 
have a l so been inclmded in the l a t t e r part of 
t h i s voluae as l a t e r epor t s . The co l l ec t i on 
of the p rec ip i t a t ion samples i s ca r r i ed out 
by the ae teorologica l services of 65 
ccantEles and t e r r i t o r i e s , analyses of the 
network saaples are aade In co-operat ing 
l abora to r i e s in Canada, Denaark, Ind ia , 
I s r a e l , Sea Zealand, Sweden and the United 
States of i ae r i ca and in the IiE» laboratory 
in Tienna. (FIB) 

<»92> 
Sot given, Dairyland Power Cooperation, Genoa, 
« I . 1<»73, angast 

Environaental Sonitoring leport of the la Crosse 
Boiling l a t e r Beactor froa January 1, 1971 to 
Deceiber 31, 1972. DPC-851-53; MSH-1259| Part 
of Environaental Honitoring at la jor U.S. Stosic 
Energy Coaaission Contractor S i t e s , Calendar 
fear 19''2, (p. 529-552), 1217 p . 

The BonitoriBg prograa a t the l a Crosse 
Boiling Hater Beactor (MCBWB) includes 
•onl tor ing of l iquid and gaseous r e l eases 
from the plant as s e l l as environsental 
saaples of sarface a i r , r ive r water , 
sediaent , a l l k , f i sh , vegetation and 
penetrat ing r ad i a t i on . The penet ra t ing 
rad ia t ion i s aeasured by taeraolunlnescent 
dos iae t ry . The dose a t the s i t e boundary of 
the l&CBHB f a c i l i t y was aoproxiaately 20-30 
i r e a / y r . The o f f s i t e exposures received froa 
the f a c i l i t y were « P 1 1 e i th in the exposure 
guidelines to the general population. The 
a c t i v i t i e s found in the environaental 
samples, ( i . e . , s i l k , water, f i s h , e t c . , ! 
col lected In 1«'72 in the v i c in i ty of th-? 
ISCBWR f a c i l i t y »ete found to be a i t h i n the 
range of the na tura l background. (PfW) 

Tables show the concentrat ion of r a d i o a c t i v i t y 
in r iver and ra in »ater in the l&CBM v i c i n i t y , 
Hiss iss lppi r ive r sediaent samples, s i l k , grass 
and fish saaples . 

<«t93> 
lo t given, Hinnesota Bepartiant of Health, 
Hinnaaoolis, i!!lj Onited Power i s s o c l a t i o n , Blk 
River, m. 1973, Sugast: 1973, PPbruacy 

survey of Bnvironaental Padioac t iv l ty . 
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<«93> COST. 
COO-651-98I WISH-1259i Part of Environaental 
Bonitorlng at Bajor U.S. itoolo Snergy 
Comlssioa Contractor Sites, Calendar Year 1972, 
(p. U67-52P,) , 1217 p. 

I considerable increase in radioactivity in 
all media analyzed occurred in the aiddle of 
1961 due to fallout fron nuclear weapons 
testing. The peak for gross beta activity in 
Hinnesota surface waters was reached earl? in 
1963. A peak for air particulates was 
reached in the latter half of 1<!«1, follo¥ed 
by a second peak early in 1963. Proa 1963 to 
1965, the general trends of radioactivity in 
precipitation, surface waters and air have 
been dowmiard. Since 1965, levels of 
radioactivity in these aedia have generally 
stabilized. The values for the gross beta 
radioactivity of air particulates froa seven 
envlroHmental stations operated by the Onited 
Po»er Association (0P&) in the Ilk Hiver 
vicinity for the period January, 1972 through 
December, 1972 ranged from a low of 0.01 to a 
high of 1.11 pCi per cubic aeter. The 
average value of the weekly saaples froa the 
environaental stations was 0.15 pCl per cubic 
•eter. The average value of the aeekly 
saaples from the onslte stations was 0.1"* pel 
per cubic aeter, not statistically different 
froB the results of the offsite stations. 
Gross beta activity of the Hississlppi River 
Hater was determined at three points, on® 
point apstreas, one just do¥Bstreaa from the 
reactor, and one about fifteen ailes 
do¥nstream froa the reactor site. Daring 
1972 the low was 5 and the high 42 pCi/1. 
The average concentrations for the 
twelve-Bonth period was 16 pCi/1. The 
concentrations of I 131, Sr 90 and Cs 137 in 
allk samples are given and range from < « 
pCi/1 for 1 131 to < 18 pCl/1 for Cs 137. The 
gross beta concentration in snrfact soil at 
offsit» locations averaged 30 pCi/g while 
onslte Beasuresents averaged 36 pCi/q. 
Results for vegetation saaples indicated an 
average gross beta concentration of 59 pCl/q 
dry weight offsite and 50 pCi/g dry »elght 
onsite. (FSH) 

<«9U> 
Not given, Onion Carbide Corporation, nuclear 
Division, Office of Safety and Environaental 
Protection, Oak lidge, Tl. 1973, Rugast; 1973, 
Parch 26 

Environaental Honitoring Report, United States 
itoaic Energy CoBsission, Padocah Gaseous 
Diffusion Plant, Calendar Tear 1972. 
UCC-HD-245; WiSH-125g| Part of Environaental 
Honitoring at Hajor O.S. Itoaic Energy 
Coiraission Contractor Sites, Calendar Year 1972, 
fp. 931-955), 121-' p. 

M r »«ater, soil, and grass in the vicinity of 
the Paducah Saseoas Biffuslon Plant were 
continuously or periodically sampled during 
1972. analyses for naterials known to be in 
plant effluents ¥er® Bade to provide effluent 
control infotsation and to determine 
cospliance with applicable air and water 
quality standards. The air analyses for 
radioactivity indicate concentrations at all 
off-site saopling stations averaged less than 
one oercent of teh applicable Badioactivity 
Concentration Suide. iir and grass o££-site 
analyses for fluorides aet the Kentucky air 
quality reqalreaents. Soil saaples collected 
to provide background data were analyzed for 
uraniuB. The results ranged froa 1.1 ppa to 
2.0 pps at the SEC property boundary. Soae 
of these concentrations would be expected to 
have a significant iapact on the emvironeint. 
There uas no detectable change in cheaical. 

physical, or radioactive characteristics of 
either the Ohio aiver or ground water 
attribatabel to Paducah Gaseous Diffusion 
Plant operations. The results of water 
saaples analyses of the Ohio Piver show the 
chroBiaa and fluoride coacentratlons were in 
cospltance with the reqaireaents of the 
applicable Kentucky regulations. The 
concentration of hexavalent chroaiua at the 
acath of the coablned Big and tittle Bayous 
is slightly in excess of the Ohio 8lver 
Valley Sanitation Comnlssion (OES&HCO) 
discharge standard of 0.05 ppa. (iuth) 

Table 8 shows uranium ia environaental water 
saiples. Table 12 shows concentrations of 
utaniua In soil. 

<495> 
Hot given. University of California, CBTO 
laboratory, aercury, ST. 1973, July 

Rock Valley Ecology Study irea and Irradiation 
Facility Procedure, lock Valley Hiscellaneous 
Publication So. 2; 26 p. 

The Bock Valley Ecological Study Area at the 
Nevada Test Site is a lock facility designed 
to provide a unifori dose rate (« * or -
B/day) froi a partially shielded Cs 137 
source over a 22 acre area. The area is 
used for radiation studies and the U.S. 
International Biological Prograa. Operating 
procedures, the irradiation facility, and 
safty plans for the site are detailed. (BBM) 

<1I96> 
Hot given. Savannah liver Plant, Health Physios 
Section, Siken, sc. 1972 

Environaental Honitoring in the Tlcinity of the 
Savannah Siver Plant, Annual leport for 1971. 
DFSPO-72-30-1| 19 p. 

i continuous aonitoring program has been 
maintained since 1951 (before plant startup) 
to deteraina the concentrations of 
radioactive aaterlals ia a 1200-square aile 
area outside the Savannah Biver Plant. 
Included are parts of iikem, Barnwell, and 
Allendale counties in south Carolina! and 
Bichaond, Burke, and Screven counties in 
Georgia. Although vary saall amounts of 
gaseous and liquid radioactive aaterials are 
discharged to the environaeat, environaeBtal 
levels continue to be far below levels 
considered significant froi a public health 
viewpoint. The quantity of radioactivity 
released by SBP to its environs daring 1S71 
is, for the aost part, too saall to be 
distinguished fro» natural background 
radiation and fallout froa worldwide nuclear 
weapons tests. Particulate beta activity 
detectable in air is due entirely to global 
fallout. This concentration in air at the 
plant periaeter and 25 miles away represents 
0.2« of the Concentratiom Snide. Tritiui 
oiide in air at the plant periaeter is 
greater than in air at aore distant 
locations. The average concentration at the 
plant periaeter, only 0.1* of the 
Concentration Soide, is the largest 
percentage of any air Concentration suide for 
plant-released radionuclides. Tritlns, ceslua 
137, strontium 89, and strontima 90 are the 
only radioaoclldes of plant origin detectable 
in river water. Soae of these had an average 
coocentratloa that exceeded 9.2% of the 
Concentratioo Guide in river water saapled 8 
ailes downstteaa fron the plant. Sadioactive 
aaterlals In river fish also continae to be 
very low. Various water-goality analyses of 
river water saaples surveyed by SEP iadlcate 
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<e96> COHT. 
tha t Savannah Elver water i s not adversely 
affected by SFP opera t ions . This Is 
subs tant ia ted by survevs of the hea l th of the 
savannah i^iver biota by the Academy of 
Natural Sciences of Phi ladelphia . The 
standards apolicable to concentrat ions of 
radionucl ides in a i r and water a t SBP are the 
Concentration Roidas, "Standards for 
Badiatlon Pro tec t ion ," &1C Manual, Chapter 
052», 1«S3. CAof-' 

<»97> 
Osborne, 8 .v . , Poyal Cancer Hospital , I n s t i t u t e 
of Cancer Research, Dopartnent of Physics, 
london, England. 1953, July 13 

Plotonlun 239 and Other nucl ides i s Sronnd Level 
Mr and Human lungs During Spring 1962. Sature , 
199(11889), 1U3-W6 

A technique using alpha spectroaetry tha t 
allows Boasureaent of Pu 239 and/or Pu 210 
d i r e c t l y in ground l e v e l a i r a t 
concentrat ions as low as 5 x 10(E-17) Ci/kg 
Is described. Saaples of dust froa ground 
level a i r a t Sutton, Surrey were col lec ted 
and coaplete lungs together with associa ted 
lymph nodes were obtained froa huaan adul t s 
froa southern England and analy.sed for Pu 
239. ProB February-July 1962 Pu 239 
concentrat ions and Pb 210 concentra t ions were 
also aeasured. The average lung burden of "u 
239 was 0.16 p e l . ZirconiUffl 95-fb 95 burdens 
agreed well with those of previous s t u d i e s . 
Besults were used t o evaluate some of the 
paraiieters of standard aan, (ST) 

<»98> 
Pendleton, E.C. , J . J , Koranda, *. Wagner, P. 
Shelps, S.D. Lloyd, 1. Inspaugh, and f. Chapaac, 
lawrence t lve raore Laboratory, Bloaedlcal 
Bivislon, Liveraore, CI; Onlversitv of Otah, 
laboratory of Invl ronsenta l Fadlat ion, Sa l t Lake 
City, OT. 1971 

Padioecological Studies in Utah Subsequent to 
the Baneberrv Event. COSF-710501| Part of 
Selson, D.J. (Ed.), Sadionuclldes In Bcosvsteis , 
Proceedings of the 3rd l a t i o n a l Syaposius on 
Sadioecology held in Oak l i d g e , Tennessee, Hay 
10-12, 1971, f o l . 1, (p . 150-169), 1268 p . 

The Baneberry event was an underground 
weapons t e s t conducted a t the Hevada Test 
s i t e on the aorning of Deceaber 8, 1970. 
Icc identa l venting occurred, producing a 
cloud of r a d i o a c t i v i t y which aoveS over 
cen t ra l and northern Sevada into Otah. I t 
the tlBe of the Baneberry venting, the 
Oniversity of Otah's Departaent of 
Radiological Health and the Bionedical 
Division of the Lawrence Radiation labora tory 
were conducting cooperative radioecological 
s tudies throughout t he s t a t e of Btah. These 
s tudies were designed to aocnaent the 
d i s t r i b u t i o n and aovesent of radionucl ides in 
a g r i c u l t u r a l and na tu ra l eavironaents in the 
s t a t e o£ Otah. as pa r t of a prograa of 
environienta l saapl lng , an a i r saapllng 
network had been ac t ivated on 30 October 
1970, and f i l t e r saap les were obtained 
through 11 Oeceeber 1970. These s aap l e s , 
when coapared with those obtained during 
passage of the Baneberry clottd, enable a 
precise descript ion of t he r a d i o a o t i v l t f 
present In the s t a t e of Otah. lad ioanal fses 
were aade on a i r f i l t e r s , water, vegeta t ion , 
and aniaa l orgass obtained subsaqoant t o the 
passage of the Baneberry oload. Jnalyses were 
lade by conventional Hal sciBtHlati«>n 
c rys t a l and G6{I.l) s o l i d - s t a t e gaaaa 
spectroscopy. Pre- and post-Baneberry a i r 

r ad ioac t i v i t y l eve l s wi l l be compared. 
Radioisotope data for nine radionuclides wi l l 
be given for a i r f i l t e r s exposed during 
passage of the Baneberry cloud, which 
contained a highly fract ionated nuclear 
deb r i s . The concentrat ion of I 131 in thyroid 
glands of deer , sheep, and rabb i t s was a lso 
measured subsegoent to the Baneberry event . 
The buildup and decay of 1 131 in various 
environaents in Utah wi l l be described. A 
large saaple of sheep thyroid glands obtained 
near Garrison, Otah, in aid-January 1971 was 
found to contain low but qaan t i t a tab le l eve l s 
of T 131. An analys is of the huaan hazard as 
the r e s u l t of the Saneberry venting based on 
actual aeasaresents and condit ions daring 
cloud passage, and on predic t ive models, wi l l 
be Bade. Dose ca lcu la t ions for various 
radioisotopes have been nade for a chi ld 
l iv ing in northern Utah, (iuth) 

<a99> 
Pendleton, R.C., C . i . Hays, B.D. Lloyd, and H.T. 
Hancock, Onlversitv of Otah, Salt Lake Ci ty , OTi 
Otah State Departnent of Fish and Sane, OT. 
196*. Say 16 

Fallout Plutonium 239 and Zirconina 95 in the 
Lungs of Deer. Sature, 202(4933), 715-716 

To evalua te t he inhaled fa l lou t a c t i v i t y in a 
•an-siaed aaaaal , lungs were analyzed froa 
iJtah w.iia deer {ODOCOILEOS H. HEHIOSOS) . The 
slutonium concentrat ions in 15 deer taken 
during February-April , 1962, averaged 0.05 
pel Pu 239/kg wet lung, ranging froa 0.01 to 
0.27 pc i /kg . Concentrations of zirconluB 95 
In the lungs of deer taken a t various t l i e s 
ranged fron 35 to 5,700 pCi/kg. Because of 
I t s 65 day h a l f - l i f e , zirconium 95 i s present 
In f a l lou t for several months a f t e r a f i s s ion 
explosion in the ataosphere. For coaparison 
of the cont r ibut ion by platoniua 239 and 
zlrconia« 95, the concentrations of several 
other f a l l ou t nuc l ides , in deer , and aan are 
given in t abu la r form. (ST) 

<500> 
F i l i a l , K.C., Bhabha i t o a i c Besearcb Center, 
Health Physics Division, BoBbay, Ind ia . 1970 

aquatic Pol lu t ion Control Systeaat ics for 
Discharge of Radioactive Eff luents . 
COSP-TOOBI?! I l i s - a f - i e o j Part of Proceedings of 
the cost Seminar on Pol lut ion and Huaan 
invlronaent held ia Boabaj, India, iagast 26-27, 
1970, (p. 16f|-191) 

Since Bhabha i t o a i c Research Centre 
discharges low leve l radioact ive l iquid 
e f f luents in to Boabay iarbor bay, de ta i led 
s tud ies were ondeEtakes to obtain data on 
d i l a t i o n sechanisss ia the bay, t ranspor t and 
diffusion of t r a c e r discharged, and possible 
conceat ra t ioa of radionacl ides in f ish and 
crabs harvested froa the bay and s a l t 
produced froa bay waters . She oonoeEtEatlon 
of cs 137 and Sr 90 in thess foods are given 
in t abu la r f©r«. Badiation asposnre t o 
individuals consuaing these foods was a s a a l l 
percent of the • a i i sua pe ra l s s ib le dose. On 
the bas i s of dose l i a i t s for population 
recoaaended by ICBP, average consmaption r a t e 
for f i sh and the concentration of s t ab le 
elements In sea water, s a l t and f i sh , the 
aaxiaaa pe r« i s s ib l e concentration of 
radionucl ides in sea waters ware evaluated. 
The operat ions were guided by these H a l t s 
for waste r e l eases In to the aquat ic 
envirooaeat . Post operat ional aoni tor ing 
r e s u l t s indicated that the l eve l s in sea 
water were never exceeded even in areas c lose 
to the discharge poin t . Badioactivi ty l eve l s 
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<500> COST. 
in s i l t and bottom sedlaents Indicated higher 
concentrat ions of soae radionucl ides but 
rad ia t ion exposure froa such sources were 
neg l ig ib l e . In the case of the freshwater 
environment of Chaabal River-Bana Pratap 
Sagar, evaluat ion of acceptable H a l t s for 
radlocoBtaalnants were aade u t i l i z ing the 
data obtained froa p re l l a ina ry s tud ies a t 
s i t e . The H a l t s were prescribed for the 
guidance of operat ions for control of waste 
re lease in to the r i v e r . The l i m i t s w i l l be 
reviewed when more data i s avai lable on the 
environment and i t s u t i l i z a t i o n , (iuth) (ST) 

<501> 
Bomey, E.H., « . l . Ehoads, R. Hallace, and l . i . 
food, Oniversi ty of Ca l i forn ia , laboratory of 
Suclear Hediclne and Radiation Biology, Los 
Angeles, CI. 1971 

Pers is tence of Badionaclides in Soi l , p l an t s , 
and Small Haiaals in a reas Contaainated with 
Eadloactive Fa l lou t . COWF-710501; Part of 
Bel son, D.J. (Ed.), Badionuclides in Ecosystens, 
Proceedings of the 3rd Rational SyaposiuB on 
Badloecology held In Oak Ridge, Tennessee, Hay 
10-12, 1971, Tol. 1, (p. 170-176), 1268 p . 

The pers is tence of radionucl ides in s o i l , 
p l an t s , and s a a l l aamaals was invest igated 
per iodica l ly in areas contaminated with 
fa l lou t froB aboveground nuclear detonat ions 
a t the Sevada Test S i t e . Studv s i t e s were 
es tabl ished at various loca t ions out to about 
225 km from ground zero. Emphasis was placed 
upon the aoveaent of Sr 90 and Cs 137 froa 
ab io t i c to b l o t i c conponfnts. Several neutron 
ac t iva t ion products a l so were studied la 
f a l lou t areas located within 5 ka of nuclear 
excavation t e s t s . Radionuclides continued to 
be taken up through plant roo ts in s a a l l 
asounts , as time progressed, and sooe 
continued to be deposited on foliage as 
resuspended dust p a r t i c l e s . The inhala t ion 
route of entry became l e s s iapor tan t with 
oassing t i s e , whereas ingest ion continued to 
be the most inpor tant route through which 
rad iocac l ides entered small aa i sa l s l iv ing in 
old fa l lou t a reas , long-l ived Sr 90 
accuBulatea primarily in bone t i s sue , while 
Cs 137 accuHUlated in aascle and soft t i s s u e . 
Host of tH© neutron ac t iva t ion products ar«^ 
short-liVf=''d but among those found in animal 
t i s sues were isotopes of Co, Bn, and H. 
Findings ind ica te t h a t Sr 90 and Cs 137 wi l l 
continue '•o move in small aaounts froa 
ab io t ic to b i o t i c components in 
f a l lon t - ron ta s ina ted areas with passing t i n e . 
(Auth) 

<502> 
Schiff, * . , Lawrence LiverBore laboratory, 
Liveraore, C\. 1973, .August 19 

Problems with Predic t ing Fal lout Radiation 
Hazard i s Tactical Ba t t l e f i e ld S i tua t ions . 
nc8L-5i<»«ni ^0 p. 

Prpdiction c a p a b i l i t i e s are reviewed to 
deternine whether they arp su i t ab l e for 
describing thp f a l lou t rad ia t ion hazards t h a t 
may ex i s t in t a c t i c a l nuclear b a t t l e f i e l d 
s i t u a t i o n s , one aspect of fa l lou t 
p r e d i c t a b i l i t y i s i l l u s t r a t e d by i co l l ec t i on 
of aberrant r e su l t s from nuclear t e s t s 
conductnd under f a i r l y s t ab i l i z ed condi t ions ; 
•hpre are a nuiber of warnings about the 
confidence that should be placed on 
oredict lon schPites derived froE niialear t e s t 
sho ts . \ comparison of current f a l lou t 
models shows upce r t a ln t i e s Inclading wind, 
t e r r a i n , r a inou t , and cloud paraneters . Soae 

conseguensss of depending upon faul ty 
predict ions are se r ious . The search for the 
bes t -o f -a l l -poss ib l e predict ion soheaes wi l l 
not lead to f r u i t f u l r e s u l t s because of the 
ooaplexl t les involved} a set of l i a l t s t o the 
upper and lower bounds to expected f a l l ou t 
should be adopted as a p rac t i ca l neans of 
using prediction scheaes for t a c t i c a l 
warfare. I t i s eaphasized tha t there i s no 
subs t i tu te for hard data and t h a t a 
coaputeclsed rad ia t ion data co l l ec t i on , 
reduction, and display systea should be 
contemplated t o s a t i s fy the need to respond 
to f a l lou t problens on the b a t t l e f i e l d , 
(»uth) 

<S03> 
Scot t , I .H . , Onion Carbide Corporation, ¥-12 
P lan t , Oak Eidge, TI . 1973 

Environiental Bonitorlng and Personnel 
Protect ion in Oraniua processing. Part of 
Hodge, H.C., e t a l (Eds.) , Handbook of 
Experimental Pharmacology, Oraniua, Plutoniuo, 
the Tcansplutonics, Chapter 6. Springer-?er lag. 
New York, Sew fork, (p. 271-29i»), 995 p . 

The probleas of environmental aonitoring and 
personnel protsiction are reviewed and 
c r i t e r i a and guidel ines for es tabl ish ing a 
Bonltoring prograa are given. To aid in 
se t t ing guidel ines , uraniuB i s c l a s s i f i ed 
according to the r a t e tha t i t leaves the 
c r i t i c a l organ. The type of process equipaent 
design used depends on the spec i f ic a c t i v i t y 
of the mater ia l . 4 coaplete environaental 
aonitoring systea cons is t s of general a i r 
saapling, diagnost ic and breathing zone 
saapling, aonitoring of stack isalssions and 
ef f luents , surface contanination saapl ing, 
optional personal a i r sanplers , and a study 
of p a r t i c l e s ige d i s t r i bu t ion in processing 
areas . The kind and extent of personnel 
Bonltoring depends upon the type of oa t e r i a l 
and/or operation and past experience and i s 
usually i l a l t e d to urine sampling. In the 
case of processing of uranlui a a t e r i a l s 
enriched in U 235, in vivo lung aonitoring by 
gama spectrometry has oooe into rout ine use. 
For each type of aoni tor ing, federal 
regulat ions and In te rna t iona l coaaission on 
i^adlologlcal Protection l imi t s are given. 
Th» i i f f i c o l t y in establ ishing a r e l a t ion 
between uraniua in a i r and in vivo 
leasareneats with urine excretion ra te I s 
Iiss'i^.5®d. a general discussion of the more 
important -̂o^̂ t̂'̂  t o be considered when 
es tabl ishing and conu^^^-lng laboratory 
analv.5es for utaniua in a i r and spptt 
samples, so i l and plant water discharges , and 
urine samples Is given. (ST) 

<50it> 
Sedlet , J . , n.9, Golchect, and T.L. Duffy, » 
&rqonne Batiosal laboratory, Occupational Health 
and Safety Division, argonne, IL. 1974, Harch 

Enviroaoeatal Monitoring a t Irgonne nat ional 
laboratory, Annual Report for 197 3. iSL-8078i 
8S p . 

The r e s u l t s of the environse.atal aonitoring 
prograi a* irgonne Rational laboratory for 
1971 are presented and discussed. To 
evaluate the e f fec t of Arqonne operat ions on 
the anvlron'tent, aeasureaeats were made for a 
var ie ty of radionuclides in a i r , surface 
water, argonne eff luent water, s o i l , g r a s s , 
nonthos, and a i l k ; for a var ie ty of chemical 
cons t i tuents in sarface and irgonne eff luent 
water; and of the environsental penetrat ing 
radia t ion dose. Saaple co l lec t ions and 

aaents were made both on and off the 
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<50lt> COST. 
Argonne s i t e for coaparison purposes. The 
r e s u l t s of the prograa are in te rp re ted In 
t e r a s of the sources and or ig in of the 
rad ioac t ive and che i l ca l substances (na tu ra l , 
f a l l o u t , Irgonne, and other) and as® compared 
with accepted envi ronien ta l qua l i ty 
s tandards . The Pa 239 c o n c e i t r a t i s a s l i a i r 
averaged, respec t ive ly , 13 x 10{E-18) and 10 
T 10(3-18) uCi/al on and off the s i t e , a ioa t 
one half of l a s t y e a r ' s values and well 
within the range reported by the lEC Hew lork 
Health and Safety laboratory for Fa for 
weapon t e s t s . The aonthly va r i a t ions 
indicated a spring aa^iaua s i a i l a r to t h a t 
observed in the s t r a tosphe r i c f a l lou t of 
other radionucl ides . Pu concentration in 
s o i l showed the saa® general range on and off 
the s i t e . The average Pu 239 concentra t ions 
were 2.7 x 1§(E-3) uCi/B2 on - s i t e and 2,6 x 
10 SE-3) aCl/B2 o f f - s i t e . The corresponding 
Pu 238 averages were 0.17 K 10(E-3) aCi/»2 
and 0.22 it 10(E-3) uCi/B2. The Pu 239 
content of grass was s l i l l a r to t h a t found In 
previous years both on and off th® s i t e , 0.1 
X 10(E-6) t o 0,3 X 10(E-6) ffiCi/s2. The Pu 
content of sanples fron the beds of a nuaber 
of s t r e a s s contained froa » x 10 (B-9) t o 32 x 
10(B-9) uc l /g of Pu 239, a range found in 
previoss years t o be norsa l for f a l l o u t Pu in 
such a a t e r i a l s . Saaples froa 2 lagoons 
contained 62 x 10(E-9) uCi/g and 11»7 x 
10(E-9) fflCi/g respec t ive ly . («uth) (MF) 

Table 8 shows plutoniua, thor iua , uraniua and 
stEontluB concentration In a i r f i l t e r s aap l e s , 
1973. Table 16 shows r ad ioac t iv i ty i n Sawnlll 
Creek water, 1973, Table 17 shows irqoane 
National labora tory rad ioac t ive effluent and 
dose values for Sawalll creek water, 1973. 
Tables 18 and 19 show rad ioac t iv i ty i n De 
P la ines Hiver water and I l l i n o i s Biver water , 
1973. Tables 20 and 21 show Pu concentrat ions 
in ons l te and o f f s i t e s o i l , 1973. Tables 22 and 
23 show Pu 239 concentrat ions in grass and 
benthic a a t e r i a l , 1973. Table 31 gives 
concentrat ion guides and detect ion l i t a l t s . 

<505> 
Sedle t , J . , H.W. Golchert , and T.L. Duffy, 
irgonne Fat ional l abora to ry . Occupational Health 
and Safety Division, i rgonne. I t , 1973, August; 
1973, March 

Environaental Honitoring a t Srgcnne Sat ional 
l abora to ry , Annual Report for 1972. i»L-3007; 
WASH-12S9; par t of Environaental Honitoring a t 
Baior U.S. I t o a i c Energy Coialsslon con t rac to r 
S i t e s , calendar Tear 1972, (p. 331-1100), 1217 p . 

The environaental aoni tor ing prograi a t 
Argonne nat ional Laboratory for 1972 I s 
described and the r e s u l t s are presented. To 
evaluate the effect of Irgonne operat ions on 

• the eavironoent , •aasarenenta were aade for a 
var ie ty of radionuclides In a i r , surface 
water, s o i l , grass , benthos, and a i l k j for a 
var ie ty of cheaical cons t i tuen t s i n sarface 
and Argonne effluent waters and for the 
environsental penet ra t ing rad ia t ion dose. 
Sample co l l ec t i ons and aeasureaents were aade 
both on and off the Argonne s i t e for 
comparison purposes. Mr sampling for Pu was 
conducted on the irgonne s i t e beginning in 
March. The Pu 339 and Pu 238 concentrat ions 
in monthly saaples varied froa 1 t o 15 x 
10{S-18) u c i , well within the range reported 
by the AEC Health and Safety Laboratory for 
fa l lou t pu in a i r saaples co l lec ted away froB 
nuclear i n s t a l l a t i o n s . The average 
concentrat ion was 27 x 10(E-18) uCi/Bl for Pu 
239 and 2.2 x lO(S-IB) u c i / n l for Pu 238. Pu 
concentrat ions in s o i l showed the saae 
general range and average concentra t ions on 

aid o f t the s i t e . The average Pu 239 
conceatrat ioa was (1.83 pla« or ^ laas 0.24 x 
10CB-3) fflCi/«2 m (1.63 plus ©r s inns 0.29) 
1 10(E-3) uCi/B2 o f f s i t e . the Pu 239 coEtent 
et grass was s i a i l a r both on and off the s i t e 
and ranged froa 0.17 -0 .67 x 10JE-6) uc i / a2 , 
a factor of two thousand t o f ive thousand 
lower than ia s o i l f ro i the sa ie loca t ion . 
The r e s u l t s of the prograi are In terpre ted In 
t s r a s of the sources aa€ or igin of the 
radioact ive and chemical substances (na tura l , 
f a l l ou t , IrgosBe, and other) and are co»parea 
with accepted envirosaentaX g s a l i t y 
s tandards. (iuth) (FiM) 

Table 8 shows Pu, Th and CT concentrat ions I E 
a i r - f i l t e r saaples on the irgonne i a t l o n a l 
laboratory s i t e , 1972. Table 15 shows Pm 
concentrations In ons l t e s o i l , 1972. Table 16 
shows Pu concentrat ion In o f f l s t e s o i l , 1972. 
Table 17 shows Pu 239 concentrat ions in g r a s s , 
1972. Table 18 shows Pu eonoentrat ions In 
benthic a a t e r i a l . Tables 12, 13 and 1« show 
rad ioac t iv i ty in Sawmill Creek water, Des 
Plaines Siver water, and I l l i n o i s Siver water , 
1972. 

<50S> 
Seldel , a , , and ? . fo l f , Kernforschungszentrua 
Karlsruhe, I n s t l t u t fur St rahlenblologie , 
Karlsruhe, Serian Federal Sepublic. 1972 

lapid Deterainatioa of Soie Trassuraniun 
Eleients ia Biological Material by lig®id 
S c i n t i l l a t i o n Counting. In t e rna t iona l Journal 
of Applied Radiation and Isotopes , 23, f-n 

i rapid and s i ap le procedure eoabinlng a d d 
digestloB and l iqu id s c l n t i l l a t i o B counting 
for de te ra lna t ion of the a c t i v i t y of the 
transuranium e l e a e n t s , Pu 239, an 241, and Ci 
2»2, in a n l i a l t i s s u e s or f l u i d s , i s 
pre.sented. Recovery and counting eff ic iency 
aaounted to 98%. Counting eff iciency was 
independent of organic res idues and quenching 
f ac to r s . The lower l i s l t of detect ion was 
about 20 pCi/g of fresh t i s sues and 0.3 nCl/g 
of fecal ash. (luth)(ST) 

<507> 
s lek , S.D., and J .B . Baird, Colorado Department 
of Health, Denver, CO, 1972, Hoveaber 

OranluB s i l l Tai l ings Problems In Grand 
Junction, Colorado. Health Physics Society 
l ews le t t e r , 1^-21 

The probleas r e su l t i ng froa use of uraniua 
t a i l i n g s for f i l l in the Grand Junct ion, 
Colorado area and s tudies and ac t ions taken 
to a l l e v i a t e the probleas are reviewed. In 
par t icu la r the dangers of exposure to Ea 226, 
the Bost s i gn i f i can t rad ioac t ive waste 
product in the t a i l i n g s , and i t s radon 
daughters and the Indoor Radon and indepth 
s tudies are discussed. Pre l la inary r e s u l t s of 
the Indoor Hadon Study are sumnarized. 
Results of a i r saaple screening and 
Integrated a i r saapl ing in working level (Hi) 
ranges are given in t abu la r fora. Besults of 
house-to-house gaaiia screening surveys 
conducted through August 30, 1972 are also 
given in tabular forn. Of 1H,97* gaffloa 
screened loca t ions about 22X or 3,362 
locat ions were found t o have t a i l i n g s under 
or adiacent to the bui ld ing . (ST) 

<508> 
staanard, J . S . , Hniverslty of Rochester, School 
of Hedlcine and Dent i s t ry , Soohester, St. 197«, 
Deceiber 
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<508> COST. 
Standards for the Traasuranlc Eleients, 
HASH-1359! Part of tlverman, J.l. , et al, 
Proceedinejs of the U.S. Environaental Protection 
Agency Plutonian Standards Hearings on Platoniun 
and other Transuraniua Elements: Sources, 
Environmental Distribution and Biomedical 
Effects held in Washington, D.C., Deceaber 
10-11, 19711, (p. 291-305), 327 p. 

The basis of present standards of transurasic 
eleaents with a brief history of their 
derivation is given. Body burden standards 
for Pu are based on a large voluae of 
biological work in rodents, dogs, and to some 
extent In primates and man. Findings suggest 
no aajor differences in the letabolisB in the 
huaan as coapared to the aninal species. The 
eiapirioal ratio of the toxicity of Pu 
relative to Ra found in animal experiaents 
led to a reversal of proposed early standards 
based os energy considerations alone and to 
our present standards with bone as the 
critical organ. Body burden and stndards for 
organs other than bone, however, were 
calculated of that amount in the organ which 
will yield no aore than the aarinaa allowable 
dose or dose rate. For lost tissues it is 15 
rea/year. The official prioary standards for 
the transuraniua eleaents reaain, despite 
such controversy, fairly ouch the same as 
thsy were is 1959 except for soae additions. 
Quick changes could be expected If serious 
flaws were found. The author recoaaeads 
resxanination of standards in five specific 
areas: 1) changes in models and parameters 
asinq new biological inforaation available 
since 1959 such as new values for soae 
oetabolic paraneters, aore versatile nodels, 
note knowledge about standard man, 2) cancer 
incidence relationships, 3) non-unlfora 
distribution and hot-particle probleas, H) 
population exposure, and 5) lyaph node 
probleas. It is the author's view that some 
of the aspects of current recoaaendations 
regarding exposure to transuranlcs will be 
changed by national and international bodies. 
A downward alteration of present priaary and 
derived standards Is seen of oagnitudes which 
would orobably not strain current technology. 
IBS?) 

<509> 
swinth, K.t., and P.M. Dean, Battelle Heaorial 
Institute, Pacific Horthwest Laboratories, 
Richland, WA; Los Alamos Scientific Laboratory, 
Los Alaaos, SH. 1973, Decenber 

Intercalibration for low-Energy Photon 
Heasureaents. COTF-72061»i BHfl-sa-4227; Part 
of proceedings of the 17th lamual Health Physics 
Society SynoosiUB held in las ?egas, levada, 
June 12-1 1972. Published in Health Physics, 
25, 599-603 

The "Intercalibration Co«Bittee for 
Low-Energy Photon leasureaents" was fossed to 
find a basis for aiscussion and coBgarison of 
plutoniua whole body counting data and 
techniques. Basic data on photon intensities 
£roB the isetope of interest were accuiulated 
and tabulated. Intercoaparlson of counting 
systeas was perforaed using a source 
standard, and sablects who have been 
accidentally exposed to plutoniua will be 
counted. The intercalibration indicated good 
Instrugental control between laboratories 
(with the exception of 1) and iadlcated that 
calibration differences are prlaarily daa to 
errors In calibration standards. Uthough 
the agreement between noraalized 
sensitivities and backgronnds is generally 
good, the aisagreeaent between practically 
identical detectors is oneiplalEsd, 

Difference in coincidence techniques (aany of 
the detectors were Csl-Sal phoswiohs), in 
effective areas of the detector and natural 
radioactivity of the construction aaterials 
aay explain the differences. (HP) 

Table 1 is a Sttaoary of the x ray intensity data 
collected for Pu, In, 0, Ca and Ip. Table 2 
shows background count rates and counting rates 
with 2.5 oa of added absorber. Figures 2 and 3 
show the ratio of individual laboratory 
determined activity to aean activity of the 
laboratories for Pu 238 and ia 2*1 calibration 
sources. Figure <» shows plots of noraalized 
sensitivities (counts/BiE/nCi-CB2) for Am 2m 
and Pu 238 sources with 2.5 cs of added absorber. 

<510> 
TelegaSas, K., EnvirosBental Science Services 
idainlstratlon. Air Resources laboratories, las 
?egas, HT. 1968, January 1 

The Seasonal Stratospheric Distribution of 
Cadaiua 109, Plutoniua 238 and Strontiua 90. 
HASl-18«j Part of Hardy, E.P., Jr. and Hivera, 
J,, yalloat Prograa Quarterly Saaaary Beport, 
Septeaber 1, 1967 through Deceaber 1, 1967, (p. 
1-53 - 1-118) , »06 p. 

In the report all of the known stratospheric 
data on Cd 109, Pu 238 and Sr 90 are 
docuiented in the fora of latitudinal cross 
sections of nean seasonal stratospheric 
concentrations and their inventories are 
listed to aid In the understanding and 
•odeling of stratospheric motions through the 
use of radioactive tracers. The 0.2 dpa/IOOO 
SCF isoline for Pu 238 progresses downward, 
acre rapidly in the fall and winter seasons 
than during the spring and sunaer. The 
highest deposition values of Belboarne, 
Australia were observed during the Southern 
Heaisphere Spring of 1966 while at Mew fork 
they occurred during the Sorthern Hemisphere 
spring and suaaer of 1967. (JHH) 

<511> 
Thoaas, C.I., Battelle Beaorlal Institute, 
Pacific Sorthwest laboratories, itaospheric 
Sciences Prograa, Richland, »»| Battelle 
Beaorlal Institute, Pacific Borthwest 
laboratories, sadiologlcal Sciences Department, 
lichland, IA. 1973, April 

Plutoniua Concentrations In Surface iir at 
Hlchland, Washington. BSll-1751 (Part 1); Part 
of Siapson, C.L., et al. Annual Report for 1972, 
(p. 117-119), 152 p.s BSBl-1751 (Part 2); Part 
of Sielsen, J.H., et al. Annual P.eport for 1972, 
(F. «0-»2), 116 p. 

The atiospherio concentrations of Pu 238 and 
pu 239 were aeasured in surface air samples 
collected at aichland, Washington froa 1963 
to 197 2 as a part s£ a prograa to define the 
rates of long tera stratospheric processes ia 
the northern healsphere as well as the rates 
of Interhaalspheric aixing. The seasonal 
variations la the concentrations of Pu 238 
and Pu 239 In surface air were siailar to 
those of other nuclear-weapoas-proauced 
radioBaclides of stratospheric origin! 
•axiauB concentEation occarrea in the late 
spring and Bialauas occurred la the winter. 
She rate of decrease in the Pu 239 
concentration froa 1963 throngh 1967 
correspond to a stratospheric half-residence 
tin® of 10 to 11 Bonths. The Pa 239 
concentrations remained fairly constant froa 
1967 to 1972, priiarilf because of yearly 
injections of Pu by theraonuGlear tests 
conducted by the Chinese at lop lor, and the 
French ia the South Pacific. Froa 1962 
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<511> COST. 
through 1965 both the Pu 238 and the Pu 239 
in surface a i r at R.ichlana case primari ly 
froE the 1961-1962 tJ.S.-Russian t e s t s e r i e s . 
•Phe Pu 238/Pffi 239, r a t i o averaged 0,015 In 
196H. The r a t i o increased s l i g h t l y in 1965; 
by the spring of 1966 i t had increased to 
0.0K2, ind ica t ing t h a t Pu 238 froa the 196lt 
SSAP-burnup over the Indian Ocean was 
present . Calculat ions ind ica te tha t Pu 238 in 
a i r froa 1967 to 1971 case primarily from 
SS»t-9A, Froa 1967 to 1969 Pu remained 
f a i r ly constant ind ica t ing t h a t th® Pu was 
being t ransfer red across the equator in to the 
northern hemisphere a t a r a t e comparable t o 
the r a t e a t which Pu 238 was being deposited 
OS the e a r t h ' s surface. Concentrations of 
SN&P-9A have decreased rap id ly since t h a t 
t i a e , (Auth) (SAF) 

Table 1 shows the average year ly r a t i o s of Pu 
239, Pu 238 and Sr 90 in surface a i r at 
Pichland, Washington, 

<512> 
Thoaas, C.W., f.B. Sllker, and C.E. Jenkins, 
Battelle Heaorial Institute, Pacific Sorthwest 
Laboratories itaospheric Sciences Prograa, 
Richland, SA; Battelle Meaorlal Institute, 
Pacific Northwest Laboratories, Eadlologloal 
Sciences Departaent, Richland, WA; Battelle 
Heaorial Institute, pacific Sorthwest 
Laboratories, Physics and Instruaentation 
Department, Richland, WA. 1973, April 

Behavior and Characteristics of ladloactlve 
Debris froa Chinese nuclear Weapons Tests. 
BNWl-1751 (Part 1)i Part of Siapson, C.L., et 
al. Annual Report for 1972, (p. 11i|-116), 152 
p.; BHfL-1751 (Part 2)! Part of Hlelson, J.H., 
et al. Annual Beport for 1972, (p. 37-39), 116 p. 

The concentrations of trace eleaents, 
cosBogenlc radionuclides and 
nuclear-weapons-produced radionuclides were 
aeasured In air, precipitation, and seawater 
to study th® rates of ataospherlo and oceanic 
aixing, the rates of air-sea interchange, and 
the rates and aechaaisas of precipitation 
scavenging. Fadioactive debris froa the 
Chinese nuclear test on Harch 18, 1972 was 
aeasured In air and In grass samples 
collected on two arcs from San Francisco to 
Seattle and froa Texas to Chicago to 
deteralne the path of the debris, the rate of 
deposition on the earth's surface, and the I 
131 dose to nan. Th® concentrations of 
plutoniua isotopes resulting froa nuclear 
tests and froa SB4P-9A nuclear generator 
bnraup were aeasured in air saaples collected 
froa 1963 to 1972 at Richland, fashlngtoa. 
(luth) 

<513> 
TooBkel, I.E., i. Schonberg, and H.L. folchok. 
Health and Safety Laboratory, Eavlroiaental 
Stndles Division, Hew lork, HI, 1971, January 1 

Health and Safety laboratory Surface Air 
Saapling Prograa, the Quality of Analysis, 1972. 
HASl-278; Part of Hardy, E.P., Jr., Fallout 
Prograi Quarterly Suaaary Seport, (p. 1-2 -
1-15) , 163 p. 

Badiocheaical analysis in the Surface iir 
Saapling Program included Sr 89, Sr 90, Ps 
238, stable lead and ganma esltters Be 7, Zr 
95 and Cs im. In general the guallty of the 
radlocheaical analysis and spectroaetrle 
analysis was satisfactory, i tendency toward 
a negative bias was present in aost of the 
gasaa spectroanalysis. (Auth) (BAF) 

<51i»> 
folchok, H.L., Health and Safety Laboratory, 
Environmental Studies Division, Hew lork, NT. 
1968, January 1 

Fallout of Plutoniua 238 Froa the SHiP-9& 
Burnup-III. HASL-ISI; Part of Hardy, B.P., Jr. 
and Bivera, J., Fallout Prograa Quarterly 
Suaaary leport, Septeaber 1, 1967 through 
Deceaber 1, 1967, (p. 1-2 - 1-10), tl06 p. 

plutoniuB 238 was released by the 
disintegration of a SNAP-9A power source upon 
re-entry into the atmosphere In April of 
196«. The Health and Safety Laboratory 
(HISL) Initiated a saapling and analysis 
prograa in 1966 to docnaent the deposition of 
aaterlal from the burn-ap. large area 
collections (about one sguare aeter) of 
fallout are aade each aonth at Melbourne, 
Australia and Hew York city. Results of the 
plutoniua analyses are presented in tabular 
fora and the Pu 238 to Pu 239, 2«0 ratios for 
each aonth are given. The actual aonthly 
deposition of the SMSP-9A Pu 2 38 at the two 
sites Is coapared In a graph. It showed that 
the Sew York fallout of Pu 238 attributable 
to the S1AP-9A was unexpectedly greater than 
that at Helboarne for three out of four 
• onths—April through July 1967 and the 
seasonal effect is discussed. The 
heaispheric and worldwide deposits of the Pu 
238 from SNAP-9A are suaaarlzed by months, 
through July of 1967. Froa these data It can 
be seen that In 1966 a llttla aore than 1.3 
kCl was deposited on the earth's surface 
while alBost as oach case down In the first 
seven aonths of 1967. The deposition rate 
Increased substantially In 1967 and based 
upon the last five Bonths a stratospheric 
half residence tiae of a little over three 
years was calculated. (FHH) 

<515> 
folchok, H.L., and H.T. Kleinaan, Health and 
Safety laboratory, Environaental Studies 
Division, Hew fork, HI. 1968, January 1 

Surface llr Saapling Prograa. HASL-ISHi Part of 
Hardy, E.P., Jr. and Rivera, J., Fallout Prograa 
Quarterly Suaaary leport, Septeaber 1, 1967 
through Deceaber 1, 1967, (p. II-6 - 11-2 5), i»06 
p. 

The spatial and teaporal distribution of 
nuclear weapons debris ia the surface air was 
studied. Since the last lajor nuclear weapon 
test series occurred at the end of 1962, only 
the longer lived artificially produced 
radionuclides were present in th® filters 
analyzed prior to Bay 1966. Consequently, 
eapiasis was given to th® detenlnation of HB 
511, Fe 55, Sr 90, Cd 109, Ce lit, Pu 238 and 
Pa 239. In saaples collected after Hay 1966, 
following the Chinese and French nuclear 
weapons tests, additional shorter lived 
nuclides were analyzed such as Sr 89, Zr 95, 
and Ce 141. The activity concentrations in 
surface air during 1966 of the radionuclides 
investigated are presented for several 
locations tabular fora. (Pin) 

<516> 
folchok, H.L., and B.T. Kleinaan, Health and 
Safety Laboratory, Kes fork, II. 1968, October 

SadioBuclides in Surface Iir. HSSt-200 (»PS|s 
Part of Fallott frogcaa Qaarterly Suitary 
Seport, June 1, 1967 through Septeaber 1, 1968, 
(p. C-1 - C-66), 363 p. 

The spatial and temporal distribntioa of 
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<516> 

<516> COST. 
n u c l e a r weapons d e b r i s In t h e s u r f a c e a i r 
f roa abou t 76 d e g r e e s S o r t h t o 63 d e g r e e s 
South was s t u d i e d . A n a l y s e s were done f o r t h e 
f o l l o w i n g r a d i o n u c l i d e s : Hn 5 1 , r e 5 5 , Sr 
90 , Cd 109 , Cs 137, Ce I** , Pa 2 3 8 , Pu 239 , 
Sr 8 9 , 7,r 95 and Ce 1*1. The a c t i v i t y 
c o n c e n t r a t i o n s f o r t h e r a d i o n u c l i d e s and t h e 
r e s a l t s of g r o s s gaaaa a n a l y s e s of s u r f a c e 
a i r a r e r e p o r t e d In t a b u l a r f o r a f o r s e v e r a l 
l o c a t i o n s . (FHS) 

<517> 
f o l c h o k , H . L . , and H.T. K l e i n a a n , Hea l th and 
S a f e t y l a b o r a t o r y . Sew York , HT. 1 9 7 1 , Oc tobe r 1 

S a d i o n u c l l d e s and Lead in S u r f a c e A i r . HASL-245 
(APP)I P a r t of F a l l o u t P r o g r a a Q u a r t e r l y Suaaary 
S e p o r t , June 1 , 1971 t h r o u g h S e p t e a b e r 1 , 1971 , 
( p . C-1 - C - 1 0 2 ) , 131 p . 

The s p a t i a l and t e a p o r a l d i s t r i b u t i o n of 
n u c l e a r weapons d e b r i s and l e a d i n t h e 
s u r f a c e a i r f roa a b o u t 81 d e g r e e s n o r t h t o 90 
deg rees South was s t u d i e d . D e t e r m i n a t i o n s 
were aade of t h e f o l l o w i n g r a d l o n u c l l d a s Hn 
5H, Fe 5 5 , S r 9 0 , Cd 109 , Co 137, Ce I * * , Pu 
238, Pu 239 , Sr 89, Zr 95 and Ce I H I . In 
r e s p o n s e t o t h e growing c o n c e r n o v e r a i r 
p o l l a t i o B and t h e known haza rd l i n k e d t o 
s t a b l e l e a d , a n a l y s i s f o r t h i s e l e a e n t was 
added t o t h e program. The a c t i v i t y 
c o n c e n t r a t i o n s f o r t h e r a d i o n u c l i d e s , g r o s s 
gaaaa c o n c e n t r a t i o n In s a r f a c e a i r and s t a b l e 
l e a d a n a l y s e s a r e r e p o r t e d I n t a b u l a r f o r a 
f o r s e v e r a l l o c a t i o n s . (FMR) 

<51B> 
Volchok, H.L., and H.T. Kleinaan, Health and 
Safety Laboratory, Sew fork, HT. 197 0 

sadionuclldes and Lead in Surface iir. HASl-22'> 
(iPP) ; Part of Fallout Prograa Quarterly 
Suaaary seport, Deceaber 1, 1969 through larch 
1, 1970, (p. D-1 - D-9), 399 p. 

Since January 1963 the Health and Safety 
Laboratory has been oondacting a prograa of 
sampling and analysis of radioactivity and 
lead in the sarface air. Saapling stations 
along with their coordinates and elevations 
are listed. The activity concentrations for 
all of the radlonaolides, gross gaaaa, and 
stable lead analyses completed to date are 
presented in tabular fora. (ST) 

<519> 
folchok, H.L., L. Toonkel, and H. Schonberg, 
Health and Safety Laboratory, New York, HY. 
197 3, July 1 

Sadionuolifles and Lead in Surface iir. HiSL-27(t 
(&PP) I Part of Fallout Program Quarterly Suaaary 
Seport, March 1, 1971 through June 1, 1973, (p. 
B-1 - B-11«) , «39 p. 

The spatial and temporal distribution of 
nuclear weapons debris and lead In the 
sarface air from about 75 degrees north to 90 
degrpes South was studied. The following 
radionuclides were deteralned: an 51, Fe 55, 
Sr 90, Cd 100, Ce Ittd, Pu 238 and Pu 239. In 
sasples collected after soae French or 
Chinese atmospheric weapons tests, additional 
short-lived nuclides were analyzed, such as 
Sr 8", 7,r 95 and Ce 1»1. The activity 
concentrations for the radionuclides, gross 
gaaaa concentrations in surface air and 
stable lead analyses are reported in tabular 

fora for several locations (PIB) 

<520> 
foss, H.D., Iowa Stat® Oniversity, Aoes 
Laboratory, Ases, IA. 1973, tegustj 1973, 
February 

Survey of Environaental Badioactivlty, January 
1, 1972-DeceBber 31, 1972. IS-30«8i »ASH-1259! 
Part of Environaental Honitoring at Major O.S. 
Atosic Energy Coaaission Contractor Sites, 
Calendar Year 1972, (p. 285-329), 1217 p, 

A report is given of the environaental 
•onltoring prograa of the Aaes Laboratory of 
the BSAEC including the Aaes laboratory 
Research Heactor (ALBB). The environaental 
prograa consists of deterainatioa of gross 
alpha and beta radioactivity in air, soil, 
vegetation, river water, ALRE outfall, bottoa 
sediaent, precipitation, well water, and pond 
water saaples. The average radioactivity 
concentration In air for 1972 was 3.0 x 
10{g-15) uCi/Bl alpha and 1.2 x 10(E-13) 
oCi/al beta. This is the normal background 
at the saapling location. There was no 
measurable increase in airborne radioactivity 
attributable to Aaes laboratory operations. 
The alpha and beta radioactivity in streaa 
water was deteralned upstreaa and downstream 
froa the confluence point of streaas foraing 
the drainage pattern froa the ALM. The 
average concentration daring 1972 for all 
saaples not in the direct flow (pustreaaj was 

7.2 X 10(E-10) uCi/Bl alpha and 6.5 X 10 (E-9) 
uCi/al beta. In the direct flow pattern 
(downstreaa) the average concentration was 
6.3 X lO(S-IO) uCi/ffll alpha and 5.7 x 10 (E-9) 
uci/al beta. There is no aeasurable 
radioactivity in the stream water saoples 
attributable to Aaes Laboratory operations. 
(Auth) 

Several pages are devoted to envlroaaental 
radioactivity data. 

<521> 
Wcllenberg, H.A., Lawrence Berkeley Laboratory, 
Berkeley, CA. 197IJ, January 

Badioactivlty of Sevada Hot-Spring Systems. 
lBL-2*82! 1« p. 

Field gaaaa radlonetry and laboratory gaana 
ray spectroaetry of waters and spring 
deposits were accoapllshad for soae 
hot-spring systeas in northern Mevada. 
laaaa-ray dose rates measurad onslte range 
froa 2 to 500 uB/hr, and depend aalnly on the 
aaounts of the natural radloeleaents in the 
spring deposits, it several locations Sn 
222, emanating froB the water causes 
recognizable gaaaa ray anosalies. High 
radioactivities, prlaarily froa Ha 226, are 
associated with hot-spring systems dominated 
by caC03, while silica doainated systeas are 
relatively low ia radioactivity. Gaaaa 
spectrometry disclosed the earichaent of Sa 
226 with respect to its parent 0 in CaC03 
doalnated systeos. Ba 226 preferentially 
associates with Ca; therefore, where tufa and 
siliceous sinter are present in a deposit, 
the calcareous aaterlal is highest in 
radioactivity. Spring deposits at 
fast-flowing CaC03 dominated systeas are 
generally less radioactive than calcareous 
deposits at slower flowing springs. (Auth) 
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<522> 
Casare t t , A,P., Cornell Oniversi ty, Sew York 
Sta te f e t e r i na ry College, Departaent of Physical 
Biology, I t h a c a , ST. 1968 

Radiation Physics. Part of Badiatlon Biology, 
Chapter 2. P ren t ice -Ba l l , I n c . , Snglewood 
C l i f f s , Hew Jersey , (p. 7-30), 368 p. 

This chapter covers bas ic rad ia t ion physics 
Including a review of a toa ie s t r u c t u r e , 
d e f i n i t i o n s , alpha and beta ea i s s ions , 
physical h a l f - l i f e , rad ioac t ive s e r i e s , and 
sources and types or r ad i a t i on . In order t o 
understand the aechanisa of radia t ion ac t ion 
OB b io log ica l s y s t e a s , the d i f fe ren t ioniz ing 
r ad ia t ions are coapared. (ST) 

<523> 
Cooper, J .&. , P.O. Jackson, J .C . Langford, and 
H.R. Petersen, Ba t t e l l e Heaorial I n s t i t u t e , 
Pacif ic Borthwest l a b o r a t o r i e s , Sadiologioal 
Sciences Departaent, l l c h l a a d , IA. 1973, April 

Character izat ion of Actual and Siaulated Oraniui 
Hlne Ataospheres. BHfl-1750 (Part 1); Par t of 
Thoapson, p.C. (Ed.), Annual Seport for 1972, 
(p. 51-52) , 103 p. 

Padloaot iv i ty versos p a r t i c l e size s tud ies in 
exposure chambers containing Hn daughters 
with 5 ore dust and/or d l e se l engine exhaust 
showed a c t i v i t y peaks for a l l Bn daughters a t 
approxlaately 0.1 an. The chaaber receiving 
Sn daughters alone contained UB to 30% 
unattached Ra& with high diffusion r a t e s . I 
ray fluorescence analyses showed T i , f, Fe, 
Cu, Zn, Pb and 0 at l eve l s ranging froa 0.06S 
to 2.5% in airborne 0 ore In chaabers and 
mines. High aolecalar weight polycyclic 
hydrocarbons corre la ted c lose ly with soot 
loading a t d i f fe ren t s ize l e v e l s . (Auth) 

<52IS> 
Denhaa, D.H., Bat te l le Heaorial I n s t i t u t e , 
Pacif ic Northwest Laboratories , Richland, »A. 
1969 

Health Physics Considerations In Processing 
Transplutonlua Eleaent.s. CO8P-680S07; Par t of 
Proceedings of the 13th Annual Health Physics 
Society Symposlna held in Denver, Colorado, June 
16-20, 1968. Published in Health Physics , 16, 
475-«87 

The rad ia t ion hazards of elements •"-"• through 
99 (aaericium-elnstelBluo) are COB cared with 
Pu 239. Most of the t ransp lu tonlc nuclides 
decay by alpha pa r t i c l e emission ahd have 
higher spec i f ic a c t i v i t i e s than Pa 239. This 
increased spec i f ic a c t i v i t y c rea tes 
po t en t i a l l y greater contamination cont ro l 
problems, grea ter alpha-neutron r eac t i ons , 
and aore x and gaaaa rays per unit aass than 
experienced with o la tonlaa . The spontaneous 
f iss ion half l i ve s of these radionuclides are 
orders of magnitude shorter than for Pu 239, 
leading to proapt f i s s ion neutron and gaama 
exposures not hPretofore encoantered. 
Disregarding f luorescent r a d i a t i o n , the 
coBbined gaana and neutron dose r a t e froa 
tens of k i lograas of Pu 239 Is equivalent to 
tha t froB grass of CB 2 (1 , t en ths of graas of 
An 2m, and only aicrograas of Cf 252. The 
t ransp lu ton lus elements provide a unique 
combination of hazards—high r ad lo tox io i ty , 
ex terna l exposure p o t e n t i a l , and 
c r i t i ca l i ty—which aakes t h e i r control a 
challenge t o the pract ic ing health p h y s i c i s t . 
(Auth) 

<525> 
Kigoshlg K., Gakushuin Oniversity, Bepartaent of 
Cheaistry, Bejiro, Tokyo, Japan. 1971, July 2 

Alpha-Secoll Thoriui 23»: Dissolution In to Water 
and the Braaiui 23«/0raniiB 238 Disegall ibrluB 
in Hature. Science, 173(3991), (»7-»8 

A radioact ive a isequl l ibr iBa s t a t e between 0 
238 and 0 23il has been observed in na tura l 
waters. The probabi l i ty of d isso lu t ion of Th 
23« atoBS produced by the alpha decay of 0 
238 located near the surface of sol id 
s i l i c a t e p a r t i c l e s contr ibut ing t o the 
d isegoi l ibr ina s t a t e was inves t lga tea . The 
aaouttt of Sh 23« in the aqueoas phase of a 
systea consis t ing of f ine zircon powder and 
diluted n i t r i c acid or sodiua carbonate 
solntion was observed to increase with t i a e . 
The r a t e of e ject ion of a lpha-recoi l Th 23« 
into solution gave an a lpha-recoi l range of 
550 angstroas. Ejected a lpha-recoi l Th 2311 
atOBS lay supply excess 0 23* in groundwater 
and contr ibute t o the supply of 1 23tt In the 
sedimentary colusa of pelagic sediments, (ST) 

<526> 
Sehael, G . i . , and F.D, Lloyd, Ba t t e l l e Beaorlal 
I n s t i t u t e , Pacif ic Borthwest Laborator ies , 
ItBOspheric Sciences Prograa, Blchland, fA, 
1973, April 

Influence of Soil Resuspensioa on the Airborne 
Par t i c le s ize Dis t r ibut ion . BHilL-1751 (Part 1) •, 
Part of Siapson, C . t . , e t a l . Annual lepor t for 
1972, (p. 1-5) , 152 p . 

The airborne p a r t i c l e s ize d i s t r i bu t i on 
function of resuspended so i l has been 
deteralned as a function of p a r t i c l e 
d laaeters froa 1 t o 230 us and saapling 
heights fora 0.3 t o 30a. in apuarent lower 
l i a i t I s deterained for the s ize d i s t r i bu t ion 
function. Soil resuspensioa can cause 
r e l a t i ve ly high so i l in ject ion r a t e s in to the 
atmosphere which increase the aagnitude of 
the s ize d l s t r i bo t ion function above t h i s 
lower H a l t . The so i l resuspeasion r a t e s are 
a d i rec t function of the hoars of high wind 
speed occurring during dusty t i a e per iods . 
However, the resuspension ra tes aust a lso be 
a function of the j e r s i s t ence of these high 
winds since l e s s resuspension occurred for 
the saae t o t a l hours of high winds when these 
hours were accuaulated over a longer t i a e 
period. (Auth) 

<527> 
Sehael, s .A. , and l ,H, O r g i l l , Ba t te l l e Beaorlal 
I n s t i t u t e , Pacific sorthwest Laboratories , 
Atmospheric Sciences Prograa, Blchland, ¥A, 
1973, April 

Hesnspeaslon by Wind a t Bocky F l a t s . BMiH-1751 
(Part 1); Part of Siapson, C.L., e t a l . Annual 
lepor t for 1972, (p. 15-22), 152 p . 

Airborne plutoniua concentrat ions are being 
related to aeteorological paraaeters a t Bocky 
Fla ts in an t ic ipa t ion that these data wi l l 
Increase understanding of envlroaaental 
resuspensioa processes. Weekly airborne 
olutoniuB concentrations aeasured a t one 
s t a t ion have shown the best cor re la t ion with 
wind d i rec t ion and speed, gust iness , 
p rec ip i t a t ion , and snow cover, A aodel was 
developed which r e l a t e s airborne plutoniua 
concentrations a t the s ta t ion t o wind speed 
for one t i a e period froa July 1970 to January 
1971. (Auth) (ST) 



<52B> 

PHYSICAL iSPEC-fS 

126 

<528> 
S l l k e r , W.B., and C.W. Thoaas , B a t t e l l e H e a o r i a l 
I n s t i t a t e , " a c i f i c Hor thwes t L a b o r a t o r i e s , 
E n v i r o n s e n t a l and Li^'e Scxences D i v i s i o n , 
' J a d i o l o g x c a l S c i e n c e s Depa r tmen t , i ^ i ch land , BA. 
1969, June 

F r a c t i o n a t i o n of F a d i o n a c l i d e s During Unc lea r 
T e s t i n g . BSfL-1051 ( P a r t 2)1 P a r t of H i e l s e n , 
J . M . , e t a l . Annual Repor t fo r 1968, (p . 
1 0 8 - 1 1 0 ) , 234 p . 

A s t u d y of t h e 
v a r i o u s r a d i o n u 
n u c l e a r d e t o n a t 
c o n c e n t r a t i o 
i nc rea ' s ed a s th 
t h e q u a n t i t i e s 
o t h e r s p r e s e n t 
T h i s f r a c t i o n a t 
e x p l a i n e d wi th 
i s o b a r p r e s e n t 
f o r m a t i o n . The 
and 141 a r e fo r 

s i z p o* p a r t i c l e s w i t h which 
e l i d e s c o a b m e f o l l o w i n g a 
i o n showed t h a t t h » 
of Cs 137 , Sr 89 , and Ba WO 
e p a r t i c l e s i z e d e c r e a s e d , and 
of l a 103 , 1 131, I 133 , and 
d e c r e a s e d w i t h p a r t i c l e s i z e , 
i on o*' f i s s i o n p r o d u c t s was 
r e s p e c t t o t h e aember of t h e 
a t • h e t i a e o f o a r t i c l e 

i s o b a r s 89 , 90 , 9 1 , 137 , 1«0 , 
Bed a s e i t n e r noble* g a s e s or 

a l k a l i a e t a l i s o t o p e s w i th a s i g n i f i c a n t 
h a l f - l i f e and t h e i r a s s o c i a t i o n w i th 
p a r t i c l e s i s d e l a y e d e i t h e r u n t i l t h e c h a i n 
h a s decayed t o i t s a l k a l i n e e a r t h a e a b e r o r 
u n t i l t h e p a r t i c l e s h a v " coo led t o a 
t e a p e r a t u r e below t h e b o i l i n g p o i n t of '•he 
a l k a l i E P t a l s . Thus t h e s e a a s s c n a m s a r e 
a s s o c i a t e d w i th t h e s a a l l o a r t i c u l a t e s 
r e s u l t i n g f r o a d e l a y e d c o n d e n s a t i o n of 
a a t e r i a l v a p o r i z e d by t h e n u c l e a r d e v i c e . 
The i s o b a r s 1 0 3 , 1 3 1 , 1 3 3 , and 1*1 o r i g i n a t e 
wi th e l e a e n t s t h a t a r e a o r e r e f a c t o r y and a r e 
t h a s a v a i l a b l e f o r c o n d e n s a t i o n w i t h t h e 
l a r g e r p a ^ - t i o l e s f o r a e d by e x p o s u r e of 
e n v i r o n a e n t a l m a t e r i a l m t c o d u c p d i n t o t h e 
f i r e b a l l . F i s s i o n o r o d u c t f r a c t i o n a t i o n i s 
a l s o d e a o n s t r a t e d by a d i r e c t c o r r e l a t i o n 
between t h e a i r concep*ra t ion"! of f i s s i o n 
o r o d u o t s and t h e n a l f - l i f e of t h e i r 
r e s p e c t i v e g a s e o u s or v o l a t i l e p r e c u r s o r s . 
(Auth) (ST) 
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<'^29> 
Chesnp, &., Coaalssar la t a I 'Bnergie Atoalqae, 
Pon»9nay-aux-'?oses, France. 1971, February 

Some Aspects of the Production of Transaranlun 
Eleaents in France. COBF-700930; E«8-'t612 
d- f -e ; Part of a Syaposiua on Badiatlon 
Protection Problems Relating to Transaranlaa 
Eleaents held In Karlsruhe, Geraany, September 
21-25, 1970, (Q. 62-68), 660 p. (French, 
Engll-sh samary) 

Development of the production program of 
t ransaran ius e leaen t s daring the l a s t decade 
ia Prance i s b r ie f ly reviewed. The cheaical 
processes current ly used or being studied are 
discussed and the production f a c i l i t i e s are 
aentioned. (ST) 

<530> 
Flaltas, F.H., B. Beinlander, and H.J. Bora, 
I n s t i t u t fur Hadiochesie der Technischen, 
Hochschule Haschen Gatchlng, German Federal 
Bepabllc. 1971 

Gamma Dose i?ate of i a e r i c i u a 2«1 After Long-Tera 
I r rad ia t ion with Saactor neutrons. COSF-700930! 
EnP-4612 a - f -e i Part of a Syaposiua on Radiation 
Protect ion isrobleas Relat ing to Transaraniaa 
Eleneats held in Karlsruhe, Semany, Septeaber 
21-25, 1970, (p. 353-362), 660 p . (Sersan, 
English sumaary) 

Daring the production of Ca 242 by 
i r r a d i a t i o n of As 241 with reac tor neutrons, 
a s e r i e s of f i s s ion products are generated 
that sharply Increase the gaisa dose ra te of 
the saap les . In order t o provide adequate 
protect ive shielding during productioB, the 
gaaaa dose ra te of several saaples was 
aeasured. Saaples of Am 241 up to 1 g In 
weight were i r r ad ia ted for a period of 
several weeks in the r eac to r s at Karlsruhe 
and Hoi. The t i a e dependent change o£ dose 
r a t e for long per iods a f te r I r r ad i a t i on i s 
given in tabular form. (ST) 

<531> 
Ghlorso, A., Lawrence Berkeley Laboratory, 
Berkeley, CA. 1971, Ju ly ; 1973 

A History of the Transplutonlc l l e a e n t s . 
lBl-213! Part of Hodge, H . C , e t al (Eds. ) , 
Handbook of Ixper laen ta l Pharsacology, Branlua, 
Plutoniua, the Transplutoaics , Chapter 1S. 
Spr inger - fe r lag , Sew York, Sew York, (p. 
691-715) , 995 p . 

i h i s tory of the discovery of the 
t ransplu tonlc e l e a e n t s , aaericiUB, car lua , 
berkelloB, c a l i f o m i a B , e lns te in loB, fe ra lua , 
BendeleviuB, nobeliua, lawrenciaa, 
ru the r fo rd in i , and hahniaa. I s described. 
The developaent o£ exper iaen ta l and 
theo re t i ca l technigues froa ear ly i n t u i t i v e 
approaches t o Bodern sophis t icated approaches 
i s traced over a tweoty-iseven year period. 
The production and i den t i f i c a t i on of alpha 
e s i t t l n q isotopes of elements 106 and 107 i s 
predicted and techniques for t h e i r prodoctlon 
are givpB, The p o s s i b i l i t y of reaching an 
I s l a n a - o f - s t a b i l l t f in a region of nncl ides 
near neutron nuaber 184 and proton nuabets 
114 or 126 by boBbardients of the heavy 
elements with superheavy ions i s a i scussed . 
(ST) 

<532> 
Hohleln, G., and E. Gasteiger , 
Kernforschungszentrua Karlsruhe, Karlsruhe, 
Geraan Federal Republic. 1971 

The Actiniae Project of the Gesellsohaft Fast 
Kernforschung abH, Sarlsruhe. COSr-700930; 
Eni-4612 d - f - e | Part of Proceedings of a 
Syaposiua on Radiation Protection Probleas 
Selat iag to Transaraniuo Eleaents held in 
Karlsruhe, Geraany, Septeaber 21-25, 1970, (p. 
69-84), 660 p . 

S survey i s given of work done so far in the 
Federal Bepubllcof Germany on prodaction of 
transuraniua e l eaen t s . On the basis of 
experience gathered in the coarse of t h i s 
work, the Gesellschaft fuer Kernforschaag i s 
launching a prograa for the production and 
appl icat ion of a c t i n i d e s . The aia of the 
oroiect I s to oroduoe the gaan t i t i e s of Pn 
238, Cm 244 and Cf 252 needed in order t o 
prepare the say for indas t r i a l use, and to 
es tab l i sh the technical reqaireaents in 
conjunction with the industry. (Auth) 

<533> 
SelsoB, I . e . , A.J. Haverfleld, and W.». Sohultz, 
Bat te l le Beaorlal I n s t i t u t e , Pacific Sorthwest 
l abora to r i e s . Biology Bepartaent, Richland, i!i. 
1968, Hay 

Production and Dosinetry of Sxperiaental 
Quant i t ies of plutoniua 237. BS»L-71«; Part of 
Thoiacson, B.C., e t a l (Eds.) , Annual Beport for 
1967, (p. 5 .24-5.26) , 253 p. 

Plutoniua 237, an electron capture isotope 
which e a l t s a 60 kef gaaaa ray and K alpha 
and K beta x-rays of Hp 237, was produced In 
exper laenta l q a a n t i t i e s . This a a t e r i a l i s 
being invest igated for use in Pu aetabol ic 
s tudies in aniaa ls with possible extension to 
use in human teist ing, (Auth) 

<53«> 
Barker, J , J . (Ed,), Long Island Hnlversi ty, C.W. 
post College, Greenvale, SI . 1969, January 

Cal iforniui 252. COSF-681032; Proceedings of a 
SyoDosiUH held in Sew lo rk , lew York, October 
22, 1968, 376 p. 

The cal i foraiuB 252 syaposiaa was held t o 
help develop i n d a s t r i a l applicat ions of 
californium 252, lake industry aware of 
progress on app l ica t ions , and provide 
inforaat ion on the probleas and po ten t i a l s of 
Indus t r i a l ase of t h i s radlsnoel ide . Sixteen 
papers describing the potent ia l production of 
sa l i fo rn iaa in large quant i t i es and i t s 
applicat ion t o a wide spectrua of p r a c t i c a l 
and benef ic ia l uses were presented. The 
papers described the discovery of ca l l fo ra i aa 
252, i t s nuclear , physical and chemical 
p rope r t i e s , and the eeans and plans for i t s 
production in la rge quan t i t i es j as well as 
auaerous foreseeable p rac t ica l app l ica t ions . 
Three papers were abstracted separa te ly for 
the data base. (ST) 

<535> 
Berger, H., B. Boucher, and J.C. Derian, 
Coaaissar ia t a I 'Enetgie Atoaique, Centre 
d'Etudes l a c l e a i r e s , Fontenay-aax-Koses, Prance, 
1972 

France's Prograa for the ProSuotisn and Ose of 
PlatoBlom 238. l/C08f-»9/P-637s CO»F-710901| 
Fart of Proceedlnja of the »th In te rna t iona l 
Syiposlai on the teacefttl Oses of Atoi ic Energy 
held la Geneva, Ss i tzer land , Septeaber 6-16, 
1971, f o l . 14, (p. 237-255) 

In i t s Traasuranlua projec t the CoBaissatiat 
a I 'Bnergie Atoiigue (CEA) has placed 
pa r t i cu la r s t r e s s on s tudies r e l a t i n g to the 
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production and ase of plutoniua 238. The Pu 
233 required t o Beet these needs was prepared 
by i r r a d i a t i n g Hp 237 in the Celestin 
prodactioB reactors and An 241 ia the Os i r i s 
research reac to r , techaignes for chea ica l 
seoara t ion , preparation of pure a e t a l l i c Pu 
233 and orodnet Ion of sealed sources have 
been studied and developed by the Baclear 
aesearoh Centre (CEB) a t Fontenay-aux-Roses. 
The CEA has contr ibuted to the development of 
ways t o ase P« 238 by loinlng In the work of 
the Isotoplc ba t t e ry study group (European 
a tos ic Pnergy Agency—SIIII), which has oalnly 
centered on questions of safe ty . The sources 
aade avai lable t o var ious i n s t i t u t i o n s abroad 
engaged in the study and developaent of 
i so top ie b a t t e r i e s aeet the spec i f i ca t ions 
contained in the p r a c t i c a l guide on sa fe ty 
Bat ters coapiled by EHIA. Far theraore , jo in t 
action with the Delegation generals a ' l a 
recherche sc i en t i f igae e t technique, in 
associat ion with the CIT a l c a t e l Co. and the 
Brottssais Hospital, has led to the 
construct ion of a prototype relay hear t 
s t i a a l a t o r , aanufactared by the aedtronic Co. 
The f i r s t hnaan i s p l a n t a t i o n s in the world 
were Eade at Brottssais Hosptlal daring the 
aonths of April and Hay 1970. Other 
app l ica t ions are eavLsaged for plutoniaa 2381 
in pa r t i cu l a r t h i s isotope seeas t o provide 
an ideal solut ion t o the prot lea of powering 
a thermodynaaic aachlne tha t can act as an 
a r t i f i c a l heart ins ide the human body. To 
evaluate the unce r t a in t i e s assixiiated with 
developing and asking broader ase of the 
a r t i f i c a l heart techEqiae, the CEA has 
undertaken an inquiry based on the Delphi 
procedure. The cosparlson and s t a t i s t i c a l 
grouping of opinions given by a hundred 
experts qaestloaed under a sequential 
saapling prograa has aade i t possible t o 
deteraine the extent of the probable deaand 
for a r t i f i c i a l hear t s and t o throw aore l i gh t 
on the f e a s i b i l i t y of using t h i s techaqlue on 
a broader scale in Prance. A s i a i l a r study 
has been andertaken within an all-European 
context in col laborat ion with EH'3A. (Auth) 

<536> 
Jacobs, D.G., Oak l idge l a t i o n a l Laboratory, 
Health phvsics Division, Suclear Safety 
Inforaat ion Center, oak Pidqe, TS. 1963 

Sources o* Tr i t iua and I t s Behavior 0pon Heleas® 
to the Snvironsent. •piD-24635; 0'»SL-'»SIC-39; 90 

A s t a t e - o f - t h e - a r t study i s presented t h a t 
reviews published in foraa t ion on t r l t l u a 
production and the per t inen t fac tors t h a t 
affect thp behavior of t r i t i u a la the 
environment. Estimates are aade for 
prodoctlon and accuanlation of t r i t i u a in an 
expandicg nuclear power econoay, inoludiag 
the iapact of an Increased t r i t i u a prodastion 
OR loca l and worldwide populat ions. other 
topics covered are the p roper t i es of t r i t i u a 
and t r l t i a a compounds, sources of t r i t i u a 
production and i t s r e l ease in fuel processing 
plants and theraonuclear r eac to r s , procedures 
for t r i t i a i enr ich ien t , aoni tor ing p r a c t i c e s 
and in.struaents for the detect ion and assay 
of t r l * l u a and aoveaent In a i r , s o i l , sarface 
water and groundwater. (Ff!!!) 

<537> 
Kato, H., and I . iaano, Tokyo Oniversi ty, 
I n s t i t a t e of Tndustrial Science, Tokyo, Japan. 
1972, Hoveaber 

Developaent of Fadioisotope Products and 
Fission Products. Oenshlryoku Kogyo, 18(11), 

24-28 (Japanese) 

Current processes and future aethods to be 
used for the recovery and usage of 
radioisotopes la wastes in Japan are 
oa t l lned . These Include ase of radioisotopes 
for e l e c t r i c generators and l a rge r aa i a t ioa 
sources with recovery of the noble gasesj 
current aethods of f i s s ion product recoverys 
future technigues for recovery of 
t ransuraniua e leaen ts and f iss ion products 
Inolndlng i n s t a l l a t i o n of a p i l o t p lant with 
waste recovery c a p a b i l l t l e s j and foraatlon of 
a c o l l e c t i v e system for developaent and 
u t i l i z a t i o n of rad io iso topes . l a t e r n a t i o a a l 
cooperation i s encouraged. (ST) 

<538> 
Sot given, Tokal Works, Power Beactor and 
Unclear Fuel Developaent Corporation, Tokal, 
Ibarak i , Japan. 1973, Deceaber 

Tokal Borks Seaiannual Progress Report, Jaauary 
- June, 1973. PBCT-831-73-02; 122 p . 

The aaln a c t i v i t i e s of the Tokal Works are 
t i e developaent and fabricat ion of 
pltttoniua-bearing fue l s , the research and 
developaent of cen t r i fuga l uranlna enrichment 
technology, the construct ion of the Tokai 
Reprocessing P lan t , and the re la t ed research 
and developaent work. The Progress report 
contains 21 a r t i c l e s , two of which were 
abstracted separate ly for the data base. 
They deal with the developaent of a 
theraoluainesent dos lae ter for personnel 
dosimetry and a aethod for the de tera ina t lon 
of pa ia b io log ica l speciaens sach as ur iae 
and feces . Included in the other papers are 
t e s t s done daring fuel fabr ica t ions and 
evaluation of reac tor cloddings. (FHH) 

<539> 
Seaborg, O.T., J .L . Crandall , P.R. F ie lds , A. 
Ghiorso, O.L. Kel ler , J r . , and R. i . Peaneaan, 
O.S. i t o a i c Energy Coaaission, Washington, DC; 
Savannah Siver Laboratory, Aiken, SCi Argonne 
Sational Laboratory, Argonne, IL; Lawrence 
Berkeley labora tory , Berkeley, CAi oak Bidge 
Satloaai Laboratory, Oak Bldqe, TN; Los Alasos 
Sc ien t i f i c Laboratory, Los i l a a o s , HM. 1972 

Recent Advances in the Onited Sta tes of i ae r i ca 
on the Transuraalna Eleneats . COSP-710901; 
STI/SI!B/300; Part of Proceediags of the «th 
In te rna t iona l Syaposiaa oa the Peaceful Oses of 
i t o a i c Energy held in Geneva, Switzerland, 
Septeaber 6-16, 1971, (p. 487-528) 

In the period of t i a e elapsed since the Third 
In te rna t iona l Conference on the Peaceful Oses 
of Atoalc Energy, two addi t ional synthe t ic 
elearants have been synthesized, aany new 
isotopes of the known transuraniao e leaents 
have been i d e n t i f i e d , and theor ies of nuclear 
s t a b i l i t y have been developed which hold 
fur ther prospects for creat ing a new faa i ly 
of e leaen ts In the a toa ie number range of 110 
to 126. The paper covers h ighl ights of 
t tansuranlaa research In the Onited Sta tes of 
i ae r i ca over the past few years , being 
addressed t o new elements and i so topes , the 
physics and cheais t ry of the known 
tran.=!aranlua e leaen ts and hypothetical 
saper-heavy e l e a e n t s , the search for these 
e leaents in na tu re , and the l a rge - sca le 
prod'jction of t ransuraniua e leaen t s for use 
In research and p rac t i ca l app l i ca t ions . 
(Auth) 

<540> 
S i l l r i c h , «,, and T.B. Taylor, Oniversity of 
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<540> COST. 
f i r g i n i a , C h a r l o t t e s v i l l e , f S | I n t e r n a t i o n a l 
l e s e a r c h and Technology C o r p o r a t i o n , A r l i n g t o n , 
T I . 1974 

B a c l e a r T h e f t : S l s k s and S a f e g u a r d s . B a l l l a g e r 
P u b l i s h i n g Coapany, Cambridge , l a s s a c h u s e t t s ; 
252 p . 

The a u t h o r s a n a l y z e t h e p o s s i b i l i t y of 
n u c l e a r v i o l e n c e o s i a g f i s s i o n a b l e M a t e r i a l 
t h a t B igh t be s t o l e n f r o a t h e O.S. n u c l e a r 
power i n d u s t r y and d i s c u s s s a f e g a a t d s t h a t 
w i l l r e d u c e t h e r i s k of t h e f t t o a low l e v e l . 
The s t u d y c o n t a i n s no c l a s s i f i e d 
i n f o r a a t i o n . I t d e s c r i b e s i n g e n e r a l t e r a s 
how n a c l e a r e x p l o s i v e s and r a d i o l o g i c a l 
d e v i c e s can be a a d e , where i n t h e B a c l e a r 
p o o r i n d u s t r y t h e a a t e r i a l s f o r a a k i n g such 

weapons a r e p r e s e n t , and why and how v a r i o u s 
groups w i t h i n s o c i e t y e i g h t a t t e s p t t o o b t a i n 
and u s e t h e a . T h i s i n f o r a a t i o n and t h e 
a n a l y s i s d e r i v e d £EOB i t a r e used t o e x p l a i n 
s e c u r i t y r i s k s i a h e r e a t i a t h e a e v e l o p « e a t 
and widesp read a s e of n u c l e a r power and t o 
p r o v i d e a b a s i s f o r c o m s i d e r a t l o B of va r ioms 
s a f e g u a r d s . T h i s i n f o r i a t l o a I s c o n t a i n e d l a 
t h e f o l l o w i n g c h a p t e r s s n a c l e a r weapons , 
n u c l e a r f u e l e y e l e s s 1973-80 , n a c l e a r power 
s c e n a r i o s : 1980-2000, O.S, s a f e g a a r d s a f a i a s t 
n a c l e a r t h e f t , r i s k s o£ n u c l e a r t h e f t , 
n u c l e a r s a f e g u a r d s s b a s i c c o n s i d e c a t i o o s , 
s a f e g u a r d l e a s u r e s , and c o s t s of s a f e g a a r d s . 
The l a s t c h a p t e r c o n t a i n s c o a c l a s i o a s and 
r e c o a a e n a a t i o a s . (ST) 
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<541> 
Andreeva, O.S. , M.S. Yegorova, and G.n. 
Parkhoaenko, I n s t i t u t e of Biophysics, Hosoow, 
OSSB. 1973 

issessaent of Badiatlon Safety and Efflcleaoy of 
Prophvlatlc Kaasares In Natural Draniaa 
Operation. CONF-720503| Par t of Bujdoso, E. 
(id.) , Health Physics Probleas of In t e rna l 
Contamination, Proceedings of the ISPS 2nd 
European Congress on Badiatlon Protect ion held 
in Bndapest, Haagary, Hay 3-5, 1972, (p. 
145-147), 655 p , 

Working with araniaa the personael are 
exposed to the e f fec t s of various radia t ion 
f ac to r s . The aost po ten t i a l hazard i s 
associated with the inha la t ion of uraniua 
aerosols . Therefore, the ef fec t ive a i r 
protection in the working premises froa 
penetrat ing aerosols and the aainteaance of 
radia t ion paraaeters a t the levels not 
exceeding the average annaal pe ra l s s ib le 
concentrat ions are very important. I t i s 
inportant t o control the araniaa aerosol 
concentrat ions and to e s t l a a t e the araniaa 
content l a the body and c r i t i c a l organs. The 
workers are also exposed to external ganaa 
and beta r ad ia t ion . The grea tes t aaounts of 
a lpha-act ive aerosols are produced la the 
drying, pouadlng, and annealing, of the 
powdered coapoands. The aost e f fec t ive aethod 
of the protect ion i s the use of sealed 
eguipaent and glove boxes. The 
concentrat ions of the a lpha-act ive araniaa 
aerosols did not exceed the pe ra l s s ib l e level 
and ranged, within 0.02-0.1 ffiq/a3. Haxiaua 
beta and gaaaa rad ia t ion leve ls were observed 
at the the raa l t r ea t aen t of a e t a l l i c araniaa 
dae to the r e d i s t r i b u t i o n of araniua daughter 
products in the sarface l ayer . Thas, the 
beta-ray i r r a d i a t i o n was 230-470 beta 
partioles/CB2 sec a t a dis tance of 0 .5-0 .3 m 
froa the block of the a e t a l l i c a ran iaa . 
Close to the block the i n t ens i t y of the 
radia t ion exceeded 500 b®ta-Fartloles/CB2 
sec . After cleaning the blocks and reaoving 
the s lag , the level of the beta r ad ia t ion 
decreased by 40-60*. i t nel t ing and 
t rea taen t of a e t a l l i c arasiuB the gaaaa-ray 
dose ra tes were 0 .2-2.5 uH/sec aeasured close 
to the prodncts. So, the individual 
radia t ion doses of the exposed workers were 
considerably below the pe ra l s s ib le level and 
equal to 0.004-0.005 rea /day . This i s due to 
the mechanization of loadlag-anloadlag 
operat ions , i n s t a l l a t i o n of antoaat io 
processing l ines and the reaote cont ro l and 
regula t ion . (P»H) 

<5«2> 
Donning, W.E., Dow Cheaical Coapany, Bocky F la t s 
Division, Golden, CO, 1970, Deceiber 

Sew Fi re Protect ion Systeas for F i l t e r Plenuas. 
COBF-700816 ( fo l . 2) ; Par t of F i r s t , a.f. and 
Sorgan, J.M., J r . , (Eds . ) , Proceedings of the 
11th AEC Air Cleaning Syaposiua held in 
l i ch land , Hashington, Augast 31-Septeaber 3, 
1970, (p. 791-806), 969 p . 

i f i r e t e s t f a c i l i t y has been constructed a t 
DOW, Rockv P la t s , cons i s t i ng of a glovebox and 
a f i l t e r plenuo which contains 12 f i l t e r s . 
The purpose of t h i s f a c i l i t y I s to study the 
ef fec ts of a f i r e o r i g i n a t i a g within the 
glovebox on the e n t i r e glovebox systea which 
includes the f i l t e r plenus. The d e t a i l s of 
construct ion of the f a c i l i t y are shown and 
the r e s u l t s of several experiments a re 
discussed to show the capab i l i t y of the 
f a c i l i t y . Exhaust a i r t eapera tures froa 
burning shielded gloveboxes range between 
1530 to 1620 degrees F. In order to aa in ta ln 

f i l t e r In teg r i ty ander these condi t ions I t i s 
necessary to ccol the a i r s t reaa prior to 
f i l t r a t i o n . The aost snccessful a i r cooler 
tested has been a water spray-cooled baff le 
inserted upstream of the i n i t i a l stage of 
f i l t r a t i o n . This taff la was effect ive in 
cooling 1672 degrees F Incoming a i r to 125 
degree.s F within one alnute a f t e r ac tuat ion. 
(Auth) 

<543'> 
Drent, W., and W, Haazlnger, Sucocheale, Hoi, 
Belglua. 1971, February 

Application of Traasuraaiua Elaaeats and Belated 
Safety Aspects, CONF-700930; EOR-4612 d-f-e; 
Part of Proceedings of a Syaposiua on Hadiation 
Protection Probleas ELATISG TO Transaraniua 
Eleaents held ia Karlsruhe, Oeraaay, Septeaber 
21-25, 1970, (p. 99-113), 660 p. 

The paper focases on the application of 
traasaraniaa eleaeats as radiation and energy 
sources where high energy densities are 
required and where the choice of the source 
is fixed by several liaitinq factors such 
space or weight. It enumerates those 
transaraaiaa eleaents used la prototypes, 
series, or in future projects. The related 
safety probleas are aanlfold and difficult, 
especially as transuraniua eleaents are sore 
and aore applied in Industry and public 
services by persons not ased to working with 
radioactive aaterials. For specific 
applications very few standard regulations 
are established for ensuring adequate 
protection for the users. Appropriate 
proposals related to the various health and 
safety aspects are outlined. (Auth) 

<544> 
Sttlnger, H.J., J.C. Elder, and H. Gonzales, Los 
Alamos Scientific Laboratory, Los Alaaos, SB. 
1973, Jnly 

Perforaaace of sultiple Hepa Filters Against 
Platoniua Aerosols for Period January 1 through 
June 30, 1973. 1A-5349-PR; 11 p. 

Field saapling has provided general criteria 
defining platoniua aerosol size 
characteristics and activity concentrations 
froa typical plutoniua operations. Two 
fabrication facilities have aerosols with 
activity nedian aeEodynaaic diaaeter's (AHAD) 
raaging froa 2 to 5 urn; the two research and 
development facilities indicate AHAD's 
raaging froa 1 to 4 aa; and a recovery 
facility consistently shows a sub-aicron 
aerosol with a typical iS&D of 0.3 an. This 
recovery facility also produces aerosols as 
saall as 0.1 aa AHAD, has the highest 
activity concentration, and constitutes the 
aost difficalt air cleaning problea. Using 
laboratory produced plutoniua test aerosols 
with size characteristics siailar to those 
defined by the field saapling prograa, 
Bultiple HEPi filter systeas were evaluated 
to provide quantitlative data defining 
perforaanoe of successive stages of HEPA 
filters, and filter perforaance as a 
function of particle size. Test data show 
that the first and second lEPi filter each 
provide overall efficiencies in excess of 
99.99S, while the third IBPA filter provides 
an average efficiency in excess of 99.8X. 
These performance levels exceed lEC 
requireaeBts. Data defining psrforaance of 
the first and second HEPi filters as a 
function of plmtoniai aerosol size show that 
BBPS filter efficiencies are in excess of 
99.99% for sub- nlcron plntoniaa aerosols. 
Theoretical calculations estiaating alpha 
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<544> COST, 
radiation doss to the filter fibers froa 
particles collected on the fibers indicate a 
dose on the order of 10(E*6) rads per alnute, 
(lath) 

<S45> 
fiaynes, C E . , Oak Bidge Rational Laboratory, Oak 
Bidge, TS. 1971 

Transuranina Element Health Physics and Safety 
at Oak Ridge National Laboratory. COSF-7009301 
glIP-tt612 d-f-e; Part of Proceedings of a 
symposiuH on Sadiatlon Protection Probleas 
Relating to Tran.saranl«a Elements held at 
Karlsruhe, Gersaav, Septeaber 21-25, 1970, (u. 
291-325), 660 p. 

The health physics and safety design and 
operating aspects of production and research 
prograas of the Transaraniua Processing Plant 
(TRU) and th® Transuraniua Sesearch 
Laboratory (TSt) at the Oak Bidge Sational 
Laboratory (OBHI) are reviewed, the health 
physics and safety design and operating 
aspects involve two principal 
areas—prevention and analysis, prevention is 
concerned with the custoa engineer lag of 
necessary physical and adalaistrative 
safeguards Into each facility and its 
operating prograa based on the hazards 
anticipated In the event of the "aaximus 
credible accident". The analysis program 
routinely involves assessing hazards in the 
work area and aonitoring quantitatively 
personnel radiation exposures and radioactive 
contaaination levels. It also Includes the 
special investigation and analyses of 
radiation accidents. A paraaeter referred to 
as the HS", which Is considered to express 
the asooat of a radionuclide that Is 
equivalent In inhalation hazard to 1 g Pa 
239, is used in deterHlaing ainlama 
coatainsent facilities required for 
radioactive operatioas of variou-s types. Hot 
cells and shielded aanlpulator boxes are ased 
at both TRO and TSt Installations to provide 
necessary gaaaa and neutron shieldimgs 
isolation laboratories equipped with fuse 
hoods and gloved boxes provide necessary 
contasination control of these highly toxic 
aaterials. Contalaaent is achieved by the 
use of well designed ventilation systeas and 
absolute filters that are tested ia situ for 
their efflcleaoy. farlons potential 
operational probleas nay arise In research 
and production operations with the 
transaraniaa eleaents. Typical probleas 
include (1) fires and coabastioa explosions, 

(2) aiscellaneous releases of radioactive 
aaterial, (3) filter clogging and filter 
failure, (IJ pancture wounds, (5) hand 
esposnres, (6) radiation aonitoring probleas, 
and (7) cyclotron coataaxBatlon. 
Consideration is given to probleas sach as 
these In tralaing personael and la plaaning 
aew programs. OML has been saecessful in 
carrying oat the tranuEanluB eleaent 
operations well within the aaxlaui 
parslssible exposure llaits. (Ittth) (PHM) 

Table 2 gives "q" values for long and bone 
(critical organ) for selected list of 
transuraniua nuclides. 

<5«6> 
Holllday, B., Onited Klngdoa Atonic Baergy 
Authority, Harwell, Dldcot, Berkshire, Snglaad. 
1971, February 

ladiological Protection of Sorkers Handliaf 
Transucanima Bleaents. COSF-700930; BOl-4612 
d-f-e; Part of Proceedings of a Syaposiua on 

Radiation Protection Probleas Bolating to 
Transuraniua Eleaents held in Karlsrahe, 
Geraany, Septeaber 21-25, 1970, (p. 483-514), 
660 p. 

The priaary purpose of routiae envlroaaental 
aoaltoring Is to check the working 
eavironaent and confira that operating 
conditions are satisfactory. The paper 
outlines how the results of environaental 
monitoring ia a facility handling 
traasaraniaa elements can be used to achieve 
this purpose and to define a routine 
individual aonitoring program. Significant 
changes in the averages of the aonitoriag 
levels over an extended period can and should 
be used as the basis for regular reviews of 
the scheduled roatine prograas. Boutine 
Bonitoriag results also provide the priaary 
trigger for special investigation of the 
individual la teras of reteation of 
transaraniua eleaents la the body. Derived 
worklag levels and investigation levels have 
been proposed for assessing environaental 
conditions and triggerlag special 
Investigations respectively. (Auth) 

Table 2 gives the biologically significant 
quantities for the transaraniaa eleaents. 

<547> 
Hanzlnqer, 9., Swiss Working Party oa the Safety 
of Suclear Batteries, Bera, Switzerland. 1972 

Safety Aspects of Incorporated Badiatlon 
Sources. COSP-720519; Part of Proceedings of 
the 2Bd International Syaposiua oa Power froa 
Radioisotopes held la Hadrld, Spaia, Hay 29-June 
1, 1972, (p. 805-808), 986 p. 

The safety principles of isotoplc sources 
iiplanted in a freely aoving huaan are 
outlined. They focas on the exposure of 
other people to penetrating radiation, on 
partial loss of the radioactive saterlal, 
i.e., exposure to contaaination, and on total 
loss of control over the source. The control 
of exposnre of persons other than the bearer 
are achieved by (1) the selection of tie 
Isotope, (2) its purity, and (3) its 
qaantity. In the prevention of loss of 
aaterial, confineaent is the only possible 
safety aaasure. Contalaaent of the laplanted 
aaterial shall aaintaln its function not only 
during contact with body fluids, but also 
under extrase envlroaaental coaditions 
(burial, creaation, exposure to glaciers, 
shafts, seawater) and for very long periods. 
The aost difficult safety target is the 
assurance that the radioactive sonrce, after 
its aission is coapletad, still is under 
safety control. In order to alnialze the 
risk of losses of iaplanted radiation 
sources adainlstratlve controls are foreseen 
together with stringent seasores for the 
containsaat of isotoplc fuel, (mth) (IS?) 

<548> 
Koffllg, »., W. Rossbander, and 1. Ott, fational 
Centre for ladlatloa Srotectioi of the GOS, 
Berlin, German Deaocratlc Bepablioi Geraan 
icadeay of Sciences la Berlin, Central Institute 
of luclear Research, Sossendorf, Geraan 
De»ociatlc lepablic. 1973 

lamdllBg of -Iccideatal CoBtaainatioms. 
COKF-7295031 Part of Bajdoso, 2. (Ed.), Bealth 
Physics ProMsas o£ Interaal ContaBination, 
Proceedings of the lEPS 2nd Eacopean Comgress on 
Badiatioa protection held ia Budapest, Hangary, 
lay 3-5, 1972, (p. 287-289), 655 p. 

fida-spcead contaalmatioBS with lied 
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sources of Sr 90, Aa 241, and I r 192 
radioisotopes cansed by accidents ia handling 
are discussed. The differences between the 
prescribed and rea l i zed aeasures are 
explalaed. The r e s u l t s of monitoring for 
surface-contaaiaat lon and 
in te rna l -con taa lna t lon as well as of the 
aedical exai lnat lon of persons Involved are 
presented. The cont r ibut ion of such 
accidental contaoinat ions to the exposure of 
occupatlonally exposed personnel i s 
discussed. (Auth) 

<549> 
Laaghaa, M.H., and J.w. Healy, Los i l a aos 
Sc ien t i f i c Laboratory, Los i l a a o s , m. 1973 

Baxiaun Pe ra l s s ib l e Body Burdens and 
Concentrations of Plutoniua; Biological Basis 
and History of Bevelopaent. Part of Hodge, 
H,c , , e t a l (Eds,) , Handbook of Experlaental 
Pharaacology, Uraniua, Plutoniua, the 
Transplutoaics , Chapter 12. Sor inger- fer lag , Se« 
York, Hew York, (p. 569-592), 995 p . 

The evolat ioa of pr 
plutoniua I s review 
chronologic order 
those b io log ica l ob 
aost iapact on the 
values. The chapte 
choaologically begl 
protect ion c r i t e r i a 
with cur rent (1971) 

o tec t lon standards for 
®d in approximate 

Emphasis i s placed oa 
se rva t ions that had the 
der iva t ion of ca r r ea t 

i s subdivided 
nniag with radia t ion 

p r io r t o 1943 and ending 
s tandards . (SI) 

<550> 
Llndays, J . H . , D.F. S lchae ls , and J . l . Hart inez, 
Dow cheaical Coapany, Rocky F la t s Division, 
Golden, CO. 1973, February 12 

Scavenging contaalnated Soil with Polyurethane 
Foaa. SFP-1949; 10 o. 

Polyurethane foaa has been evaluated as a 
s t a b i l i z i n g agent for tad ioac t lve ly 
cotitamiaatad s o i l s . Results show that the 
foan can be aoplied e f f i c i en t l y to a wide 
var ie ty of t e r r a i n and s o i l s to fora a 
l a s t ing p ro tec t ive coat ing. Tn addi t ion , the 
foaa has a high capacity for picklag ap 
contaa laa t lon , s o i l , and rocks , and has a 
r e l a t i v e l y low cos t . I t s aechnlcal 
proper t ies sake handling and disposal easy. 
Plants covered t o t a l l y by foaa are k i l l ed 
presuaably by saothering ra the r than by the 
t ox i c i t y of the foaa. A laboratory procedure 
has been devised to oeasure guant l ta t ive ly 
the a b i l i t y of foaas to pick up p a r t i c u l a t e 
materials by which coipar lsons between foaps 
cam be Bade. (Anth) (Fi'f') 

<551> 
Liverman, J . L . , 8.E. Todet, J r . , H.3. Hrenn, 
E.G. Bennett, » .J . Balr , i .U. Burr, J r . , C.R, 
Pichaond, R.C, Thoapson, J,W, Stannard, and B,W, 
Wachholz (Coap,), D.s. i t o a i c Energy Coaaission, 
Division of Bioaedical and Envircnaental 
Research, Washington, DC, 1974, Deceaber 

Plutoniua and other Traasuranlua Eleaents: 
Sources, Environmental Dis t r ibut ion and 
Biomedical e f f ec t s , (IASH-1359; Proceedings of 
the (I.S. Environaental Protect ion Agency 
Platonina Standards Hearings held in Washington, 
D.C., Deceaber 10-11, 1974, 327 p. 

The material was prepared in response to a 
notice which s ta ted the in ten t of the U.S. 
Envlroaaental Protect ion Agency to hold 
public hearings to evaluate the environmental 
impact of Pu and the other t ransuranlaa 

eleaents and t o consider whether new 
guidelines or standards were aeeded to assure 
adequate protect ion of the geaeral aabieat 
envlcoaaeat aad of the public health froa 
poten t ia l coatamlaation of the environaeat by 
radionnclides of these e leaen t s . Twelve 
a r t i c l e s have been abstracted separate ly for 
the data base . These include papers on 
worldwide d i s t r ibu t ion of Pa, envlroaaental 
pathways of t ransaranic e leaen t s , t raosuranic 
e leaents in the marine enviroaaent , 
bloaedlcal ef fects of Po on huaans, 
b io logica l e f fec ts of transaraniuB elements 
la exper laental aniaals and soae material 
pertaining to standards and control aeasures , 
as well as a c r i t ique of the TaBplln-Coshrao 
proposal for revision of the cur rent Pn 
exposure s tandards , (F»H) 

<552> 
Borgaa, K.Z., Oak Sldge Uatloaal l abora tory . 
Health Physics Division, Oak Bidge, TS. 1961 

Growth and Devalopaent of Health Physics and 
Respons ib i l i t i es in the Field of Radiation 
Protect ion. Part o£ Bajewsky, B. (Bd.), 
Proceedings of the 9th l a t e r n a t i o a a l Congress of 
Radiology held in Munich, Geraany, July 23-jttly 
30, 1959, Tol. 2. Seorg Thleae fa r l ag , 
S tu t t ga r t , Geraany, (p. 1146-1155), 1625 p. 

Health phys i c i s t s , as a group engaged in 
research, engineering, education, and applied 
a c t i v i t i e s were f i r s t organized in 1942 jus t 
prior to the operation of the f i r s t ffan-aade 
nuclear reac tor . Their a c t i v i t i e s involve 
the study aad prac t ice dealing with any aad 
a l l fac tors r e l a t i s g to daaage fros ionizing 
radia t ion and the prevention of sach damage. 
In the ear ly years , there ware aany new aad 
d i f f i c a l t probleas; how and in what un i t s to 
aeasare neutron dosej what SBE to assign t o 
neutrons and alpha rad ia t ions ; how to dispose 
of radioact ive waste, how to work with 
thousands of cur ies of the extreaely 
dangerous plutoniaa 239 without ge t t ing i t 
Into the body and If taken into the body, how 
to acce le ra te i t s ra te of el imination; what 
aaKiaaa pe ra l s s ib le concentration of 
plutoniua 239, s t ron t ian 90 and huadreds of 
other newly discovered radionuclides t o allow 
la a i r and water; how to aeasure the body 
burden of these radionuclides; how to prevent 
G t i t i c i l i t y accidents; how to t r a i n heal th 
phys ic i s t s . Today health phys ic is t s are 
assigned respons ib i l i ty for the saf<? 
operation of aaclear reac to rs , high voltage 
acce le ra to rs , isotope separation p l an t s , 
a e t a l l a r g i c a l and cheaical operat ions , aad 
i adus t r id l radiography, Saphasis i s placed 
oa the benef i t s from ionizlnq rad ia t ion and 
the laaedla te and long range r i s k s involved. 
(EB.li) 

<553> 
Morgan, %.Z, 
Ridge, TB. 

, Oak Ridge Sational Laborrtory, Oak 
19fi2, July 

Techaiqaes of Personnel Honitoring and Sadiatioa 
Surveylag. Part of Snel l , 4.H. (Ed.) , Ilaclear 
InstruBeats and Their Oses, Vol. 1, Chapter 7 . 
John Bilev and Sons, I n c . , Hew York, Hew York, 
(p. 391-469), 494 p . 

This chapter describes techniques of 
Dersoanf^l aonitoring aad radia t ion surveying 
and i s of pa r t i cu l a r l a t e r e s t to the heal th 
physic is t . The discovery and uses of 
ionizing rad ia t ion are traced aad the ro le of 
the health physici.<!t i s r ev leae l . Radiation 
orotectioB i s discussed under the headiags: 
working with radioact ive a a t e r i a l s , saxiaua 
pera l ss ib le levels of radiat ion exposure. 
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Ins t r aaen t s required by a s a a l l laboratory 
and t he i r use, the hea l th p h y s i c i s t , spec ia l 
lOBitorlag probleas, d isposal of r ad loas t lve 
waste, and emergeicf precaut ions, i l though 
the discussion I s wr i t t en for the laboratory 
tha t handles large amoants of rad ioae t lve 
substances, i t i s of value t o i n d u s t r i e s , 
u n l v e r s i t i a s , and h o s p i t a l s , l e l a t i v e 
hazards of rad loauc l ides , BCBP and ICRP 
regu la t ions , personnel aoni tor ing i n s t r u i e s t s 
for d i f fe ren t s i t u a t l o a s , aifl persoEnel 
decontaainatioti aethods are revieBad. in 
adequate health physics prograa a t a l l 
i n s t i t u t i o n s i s emphasized. (ST) 

<55«> 
Borgaa, K.Z., and C.P. Straub, Cak Sldge 
nat ional Laboratory, Health Physics Division, 
Oak Sldqe, TI . 1952, April « 

External and la tarmal Exposure to loa iz lng 
Sadiatlon and flaxiaua Pe ra i s s ib l e Concentration 
(HPC) of Sadioactive ContaBlaatioa ia Air aad 
Water Followlag an Atomic Explosion. AECO-2332: 
17 p. 

If an a toa i e boab i s exploded at su f f i c i en t 
e levat ion t o take f u l l advantage of b l a s t and 
the raa l e f f e c t s , there o rd ina r i ly wi l l not be 
an appreciable araoant of surface rad ioac t ive 
contaa inat ion . In case of an oBderwater or 
undetground explosion the t o t a l c a r i e s of 
f i s s ion oroducts per kl lograa of araaiua or 
plutoniaa fissioned at any t i a e , t , in 
seconds a f te r t he explosion Is given 
approxlaately by the equation C sub beta = 
2.7 X 10(S+13) t ( E - 1 ) . In addi t loa t he re 
woaia be a s a a l l f ract ion of the 
contaainat ion dae t o indacea a c t i v i t y aad 
f i s s i l e a a t e r i a l froa the boab. If a person 
eatered a coataaiaated area at t sab o hoars 
a f t e r the a toa lc explosion where the dose 
r a t e was R sab o reps per hour and reaained 
u a t l l t sab 1 hours a f te r the explosion, the 
aoproxinate t o t a l dose, D, in reps froa 
external exposure la given by the equation 0 
= 2.3 sub o t sab o log sub lO (t sab 1) (t 
sub o ) . I t i s e s t l s a t ed t h a t the emergency 
values of UPC of the radioisotopes in uCi/ec 
Is given approxiaatelf by the equation iPC = 
K t {E-1.21, for the t i a e In te rva l froa 30 
ain t o 3 yrs following the explosion. If 
t i a e , t , i s given in days, s = 10(E-3) for 
drlaklng water contaalnated with any expected 
contaainaat emitting alpha, beta or gaaaa 
rad ia t ion . In case of contaalnated a i r , 
K=10(E-7) for beta or gaaaa e a i t t i n g 
radio iso topes or 5 x lO(E-IO) for alpha 
e a i t t i n g rad io i so topes , (Auth) 

Figure 1 gives r e s u l t s of the f i ss ion of 1 kg of 
Pm, of which half the escaped neutrons a r e 
captured in s o i l and half in water aad 0.5 kg of 
anfissioned plutoniua escapes as alpha o a i t t i n g 
contaainat ion. 

<5<̂ 5> 
Mewbery, G.I., Sadiocheaical Centre, Aaershaa, 
England. 1964, Harch 

Heasarenent and issessaent cf Skin Doses froa 
Skin Contaaination. AaSB(EP)-l-39| Part of 
Hray, S.T. (Ed.), Proceedings of a Syaposiua on 
Radiation and Skin held in Winfrith, England, 
tJoveaber 14, 1953, (p. «i»-68) , 102 p. 

In order to assess skin dose after a 
roataalnatloa incident iavolviag 
radionuclides, aeasureaents must be made to 
determine the aaoaat of activitv on the skin 
aad the length of tiae, the extent of 
penetration of the surface of the skin, which 

EadloEuclidos were iE¥@l¥94 aaS their 
eharasterlstiss, amS the deptk io tissue at 
which the doss aast be assosaed. the 
practical regulreieat is to relate the 
observed counting rate at the surface of the 
skla with the dose rate, usuaHi at th® basal 
layer. This paper derives sach relations for 
three typical anclldes, carbon 14, a pare 
beta ealtter of low enetgyi phosphorus 32, a 
pace beta emitter ©f falrlf high eaergy; asd 
plutoniai 239, an alpha eaitter. 
CalculatioBS were carried out and atteapts 
were aade to interpolate for interBeilate 
sitmatioEs. It was coacladed that for skin 
coBta»ination, particularly with alpha 
eaitters, the assessaeat of dose is bomnd to 
be only an approxlaation, unless the 
distribution of activity with depth is 
accurately kaowa. Only In rare cases will 
this be possible, for example when soae of 
the skin is excised and can be exaniaed by 
aatoradiographf O E by sectioniag. Ia 
practice, the daal ascertaintf of the 
distrlbatloa of aetlvity with depth and with 
time aakes the dosiietry of skin 
coutaBlnation very inaccurate. (BBi) 

<556> 
Sot given, O.S. Eaviroaaeatal Protection Agency, 
Sadiatloa Office, fashington, DC| O.S. 
Departaent of Health, Idocation, and Welfare, 
Public Health Service, Bureau of Sadlological 
iealth, Rockville, MD. 1971, Deceiber 

Third iaaaal lational Confereace on Radiation 
Control, Hew Horizons. COSF-710562; 
DBE» (FDA)-72-8021; 881/010-72-2; Proceedings of 
a syaposiaa held la Scottsdale, Arizoaa, Bay 
2-6, 1971, 378 p. 

The proceedings of the Third Annual latloaal 
Conference oa ladlatloa Control, Hay 2-6, 
1971, in Scottsdale, Arizona are presented. 
Cospoasors were the Conference of Radiation 
Control Prograa Directors, the Bureau of 
Badiological Health of the Departaeat of 
Health, Education, and Welfare, and the 
Badiatioa Office, Environaental protection 
Aqeacy. Two papers have been abstracted 
separately for the data base. Participants, 
representing all state and major local 
radiation coatrol prograas, as well as 
federal agencies, concentrated on healing 
arts X ray exposure to the public and 
environaental radlatloa protection issues 
incladlag the levels of fallout (trltiaa. Pa 
238, Pa 239 and Kr 85 in the envlroaaeat and 
I 131, Sr 89, Sr 90 Cs 137 in ailk). Ia 
addition to foraal presentations aad 
edacatloaal sealnars, the proseedlags coataln 
the reports of workshops dealing with 
specific X ray and eavlronaeatal radiation 
exposure probleas. Eesolatlons by the 
Coafereace of Badiatlon Control Prograa 
Directors and the new directions and 
organizational philosophy of the 
Environaental Protection Agency are also 
included. (Auth) (FBMJ 

<557> 
Hot given, Reynolds Electrical and Engineeriag 
Coapany, Inc., Sevada Test Site, Mercury, !lf. 
196S, July 

Radiological Saergaacy Operations, Instructor's 
Manual. TID-24918; 219 p. 

The TastructOFs' ilasaal provides guidance and 
inforaation for the preparation and coaduct 
of a course ia Badiological Saergency 
Operations. The coarse inclades the study of 
esergency response orgaaization, eaergency 
radiation aoaltoring theory aad applied 
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techniques, radiation safety practices, 
eaergency equipment and procedures, naclear 
weaDons accident hazards, and legal and 
public information considerations. The 
nanaal inclades: a schedule for ccndacting 
the entire course in ten days, a list of 
publications recoaaaadeS as texts for the 
course, information on where to obtain the 
recoBBended texts, a bibliography of 
references, Bovle flias for ase ia this 
course and where to obtain thea, outliaes for 
each class period, saaple quizes aad final 
esaainatlon, and suggested cearse evaluation 
aad review sheets. (Auth) 

See also Student's Hanaal, TID-24919. 

<558> 
Not given, Reynolds Electrical and Engineering 
Coapany, Inc., Nevada Test Site, Heronry, SV. 
1968, July 

Radiologloal Eaergency Operations, Student's 
Hanaal. TfD-24919; 425 p. 

The Student's Manual provides guidance aad 
inforaation for the stndent attending the 
ten-day Padlologlral Eaergency Operations 
coarse. The aanual Includes; the schedule 
of classes, a list of publications 
recoaaended as texts for the course, 
laforaatioa on where to obtain the 
recoBBended texts, a bibliography of 
references, aovie filas used In this course, 
a brief outline of the subject matter covered 
in each lesson, study questions and answers 
on the aaln points in each lesson, and 
technical reference laforaatioa pertinent to 
the sablects covered. Section 4 of the 
manual contains a chapter oa each of th© 
twenty-two subjects covered in the lessons. 
Aaong these topics ares radiation detection 
instruaeats, air saapliag techniques, 
radioactive materials (Inclaaing B, Pu, Th, 
T, Cs, Tritiua and Sr), radiological 
accidents, biological effects of radiation, 
eaergency teas operating procedures, safe 
handling of radioisotopes, decontaaiaatlon, 
and legal and press responsibilities. 
(Auth) (FHH) 

See also Instructor's Banaal, TID-24918. 

4559> 
Hot given. International Atonic Energy Agencv, 
Vienna, Austria. 1973 

Sadiatlon Protection Procedares. STI/P0B/257| 
Safety Series So. 38; 198 p. 

The three principles which can be applied to 
prevent or control the exposure of personnel 
to radiation hazards are: (a) Reaove the 
hazard, (b) guard the hazard, and (c) guard 
the worker. The first is an obvious one, the 
second iaplies the proper design of work 
places and the provision of appropriate 
equipaent and shielding to ensure the aaxieum 
aaount of protection, aad the third refers to 
the aeasures required to aake a periodic 
check on the continalng adequacy of the 
controls, the personal protection aeasures 
and the equipoent. These topics are 
discussed In the aanaal, and also the 
aanageaent of radioactive wastes, traaaport 
of radioactive aaterials, decontaaiaatlon aa • 
radiation accidents and eaergency procedures 
A collection of oseful health physics data 
is presented in tabular fora in the annex or 
the book, (FBH) 

<560> 
Hot given, Oniversity of Washington, Suclear 
Beactor laboratories, Seattle, SA. 1972 

Platoniua Contaaination Incident of June 13, 
1972. Part 1. DOCKET-50119-1; 30 p. 

During a series of experiaents In progress at 
the University of fashlngtoa Unclear Beactor, 
24.2 g of platoalaa 239 were Irradiated 
resulting in a contaaination of the reactor 
room aad exposure of personnel. lacidents 
leading to the release, dosimetric 
aeasureaeats, and recovery of the 
contaiinated area are reported. Permissible 
air concentration standards were exceeded and 
the actual air conceatratioa at one point 
was 1.4 X 10{E-10)uCi/Bl. Instantaaeoas total 
platoniua burden on a stadent exposed was 
12.5 nonocuries. Additional whole body 
coasts on the student and others are planned. 
(BBH) 

<561> 
Sot given, Kerr-ScGee Corporation, Kerr-McGee 
Center, Oklahoma City, OK. 1971, Boveaber 13 

Clmarroa platoniua Production plant, Licease 
SMH-1174, SectioB E, Appendix D Statement. 
DOCKET-701193-2; 12 p. 

Descriptions of the physical facilities, 
processing techniques, and waste treataent at 
the Claarron Platoniua Production Plant are 
given. Seasoas why plant operation should 
not be suspended during coapletlon of the 
SEPi eaviroaaeatal review are stated. During 
18 aonths of operation 3.45 aCl of plutoniaa 
have been released. It is concluded that 
operation of the plant has no adverse efCecs 
on the eavlronient. (ST) 

<562> 
Peyresblaaques, H., Coanlssariat a l'Eaergi€ 
Atoaique, Harcoale, France. 1971, Febraary 

Badiatlon Protection in a Peprooessing Plpnt and 
Study of the Different Safety Factors. 
COSF-7009 30; EIIl-4612 d-f-e; Part of Proceeding& 
of a Syaposiaa on Badiatlon Protection Probleas 
Selatiag to Transuraniua Elements held ia 
Karlsrahe, Geraany, Septeaber 21-25, 1970, (p. 
403-418) , 660 p. 

Safety in a reprocessing plant is dependent 
on technical and psychological factors. The 
diffeceat aspects are reviewed and several 
typical accldeats are studied as regards 
their origin, their consequences and the 
aeans to prevent thee. The review is 
soppleaented by statistical data oa risk 
distribution and doses absorbed by personnel 
working la reprocessing plants. (Auth) 

<563> 
Schubert, J., and I.E. Lapp, lot givea. 1957 

Radiatioa: What It Is and How It Affects You. 
The fiklag Press, Inc., Hew fork, Kew lork; 314 

The topic, radiation. Is introduced by a 
discussion on the "aseaoae cload" that 
resulted from the atoaie boab explosloE over 
Hiroshima. The history of rays is aiscussed, 
as well as the daaage caused by Its aisuse. 
tadlation hazards, effects of radiation en 
tissues, aaxl«UH peralssible dose, effects os 
radiation on the fetos aad eabryo in aniaals 
and aaa and genetic effects of radiation are 
presented. Accidents leading to the 
acoiaulatloB of Pu in the body are •eation»'l 
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such as the 27 individaals at Los Alaaos and 
workers at the Canadian atoalc energy plant 
at Chalk Biver. The aeasureaent of Pa in the 
body is discassed and also treataent using 
chelates. Soas case histories of accidental 
exposure to Pa 239 are given. Fallout froa 
boab tests Is discussed with reference to the 
Bravo boab detonated oa March 1, 1954 and 
the fallout from it onto the Japanese fishing 
boat, the Lucky Dragon Sunber 5. 
Heasureaents of Sr 90 la dairy products aad 
content la bones are given. Suggestions for 
briagiaq radiation hazards under control and 
thus aialmlzing the assault npon the fatare 
of the race are presented. (FHH) 

<56«> 
Shappert, I . B . , f.A. Brobst , J.H. langhaar , and 
J.A. S l s i e r , Oak Bidge National l abora tory , 
naclear Safety Inforaat ion Center, Oak Bidge, 
M . 1973, Moveober 11 

Probabi l i ty and Coaseqaences of Transportat ion 
i cc idan t s Involving Sadioactive Sa te r la l 
Shipments in the Saclear Fuel Cycle. 
coilF-731105; Part of Proceedings of the winter 
Heeting of Aaerican Society of Hechaalcal 
Engineers held in De t ro i t , Hichigan, Soveaber 
11, 1973. Published in Nuclear Safety, 14(6), 
597-694 

For 1980 the projected e l e c t r i c a l geaerat iag 
capaci ty of nuclear power p lan ts l a the 
Oaited S ta te s i s about 130 HUe; t h i s . In 
t u r n , wi l l generate thousands of shipaents of 
rad ioac t ive a a t e r i a l s annually. Th® 
Brobabil l tv of accidents lavolving these 
shipaents within the public doaala has been 
es t i aa ted and broken down In to f ive sever i ty 
ca t ego r i e s . I t i s estimated tha t la 1980 the 
shipaents considered would be involved ia 
l e s s than 20 acc idents , aost of which would 
r e s u l t in only aoderate daaage to the 
shipping systea and no s ign i f i can t 
auc lear - re la ted hazards. Aa estimate was 
aade of the effect of an extre«®ly severe 
accident lavolving l o s s of coataaiaated 
coolaat froa a spent - fue l shipping cask and 
the poss ible exposure t o the publ ic . I s a 
r e s u l t of the e s t l a a t e s . I t I s coaaluded t h a t 
the l ikel lhocd of any ser ious rad io logica l 
in jury i s very s a a l l and the t r anspor ta t ion 
of nuclear a a t e r i a l s in the fuel cycle has a 
high degree of safe ty . (Auth) 

<SS5> 
Sal th , I . e . , L.G, Faust , and t.W. Brackenbush, 
Ba t t e l l e Heaorial I n s t i t u t e , Pacif ic iorthwest 
Laborator ies , Richland, WA, 1973, Hay 

Plutoniaa Fuel Technology. Part 2s l ad i a t i on 
Exposure froa Platonius in twi Fuel Sanafactare . 
luc lear Technology, 18, 97»1Q8 

Personael rad ia t ion exposure probleas la 
fabr ica t ing and handllag platoniUB fae l s are 
dessElbed. The e f f ec t s of var ia t ion in 
plutonlui I so top lc eoapos i t ion , due t o 
differences in reac tor types and fuel 
exposure aad the r e s u l t a n t conblned a f f ec t s 
on personnel r ad ia t ion exposnre, ace a lso 
described. I t i s concluded t h a t lacreased 
shielding wi l l be raqalred for p lu ton lu i fuel 
fabFication f a c i l i t i e s when fu l l - s ca l e 
plutoniua recycle i s under way, due t o the 
higher rad ia t ioa l e v e l s associated with high 
exposure plutoniUB and t o acre r e s t r l e t i v e 
personnel rad ia t ioa exposure H a l t s than 
those cur ren t ly used. However, i t should be 
possible t o handle conpletod plutoniaa fuel 
assemblies soa ta ia lng high exposure plutoniua 
without excessive personael exposare aad with 

a alnlauB of spec ia l handling procedures. 
(Auth) 

<566> 
Spoor, M.l . , and J .B. Harsh, Oniversity of 
Rochester, Rochester, I I . 1973 

protect ion C r i t e r i a . Part of lodge, H . C , e t a l 
(Eds.) , Handbook of Experlaental pharmacology, 
Oranlum, Pla tonlas , the Traasplutonlcs , Chapter 
5. Springer-far lag, W®w York, lew fork, (p. 
241-270), 995 p . 

The h is tory of developaeat of pro tec t ion 
c r i t e r i a for uranium in a i r and water i s 
outlined and the p r inc ip l e s on which 
protection c r i t e r i a are based are reviewed. 
The ca lcu la t ion of l i m i t s for rad ioac t ive 
nucl ides in the worklag eavlronaent I s based 
OB the general preaise tha t iajmry i s caused 
by aad d i r e c t l y propor t ioaal t o the energy 
absorbed per graa of t l s s o e . Energy absorbed 
froa alpha p a r t i c l e s i s ten t i n e s as 
ef fec t ive as t h a t absorbed froa beta p a r t i c l e 
ea i s s ions . For bone seeking r ad ioauc l ides , 
except radiua I so topes , aa add l t loaa l 
effeet iveaess factor of five i s applied. A 
secoad prealse I s that dose r a t e l l a i t s are 
se t su f f l c l ea t l y low so as to take l a t o 
account l i f e t i a e accoaula t lons . Sethods of 
s e t t i n g H a l t s depend on the c r i t i c a l 
endpolnt—cheaical t o x i c i t y or r ad ia t ion 
injury—and the orgaa involved. Baxiaaa 
permissible concentrat ions for i a d u s t r l a l 
workers and sodl f ica t lons for appl ica t ion to 
the general public according t o ICRP, ICSF, 
aad iCSIH prac t i ces are given. The valae of 
routine urinary assay I s discussed. 
Frac t ica l considera t ions appl icable t o 
i n d u s t r i a l conditioas—uraaium s o l u b i l i t y and 
enrichaent—are also included. (ST) 

<567> 
Sternqlass , E . J . , Sot given. 1972 

Low-l@vel Badiatlon. Bal lant ine Books, Sew 
York, lew York; 211 p . 

The book describes a b a t t l e of over 10 years 
to bring evidence of harafal e f f ec t s of 
low-level r ad i a t i oa before the s c i e n t i f i c 
ccBBunlty aad the world. This book i s 
directed t o t he lay aadlence with soae 
aaot lonal overtones. The author attempts to 
ca l l public a t t ea t ion spec i f i ca l l y t o 
radia t ion daiaga t o i n fan t s aad unborn. 143 
references are c i t e d . (tlF) 

<568> 
Shoipson, B.C., Ba t t e l l e Heaorial I n s t i t u t e , 
Pacif ic Sorthwest Laborator ies , l i ch land , WI. 
1974, Deceaber 

iBpl ica t loas with Respect t o Protection 
C r i t e r i a . WiSH-1359| Part of l i ve r aan , J . l . , e t 
a l , PEOceedings of the O.S. EnvlEonaeatal 
Protect ion Agency Platoniua Standards Hearings 
on Plutoniaa and Other Traasaraniaa Eleaentss 
Soarces, SBVlcoaaental Dis t r iba t ion and 
Bloaedlcal Effects held l a Sashiagtoa, B.C., 
Oeceaber 10-11, 1974, (p. 271-289), 327 p . 

The problea ofPo and other t caasa raa ic 
eleaents i a the eBViroa«ent i s reviewed i a 
i t s aost bas ic a spec t s . The ptoblea i s 
explained in the Baanet tha t aa exposure t o 
so^e noxloas sabstaaoe r e s u l t s i n an 
i s aes i r ab le ef fect and in order t o con t ro l 
the exposure a t a lev«l t ha t does not pto4<Be 
aa anaseeptable e f fec t , a staodard I s 
es tab l i shed . Three kiads of exposure are 
described, naaelf the l eve l s t h a t prodwie 
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<568> COST. 
effects in aniaals, the levels that have 
occurred In aan, and the levels where 
protectioa of the general populace froa Pa 
effects is reqaired. The effects of exposure 
are considered for aan and aniaals aad the 
probleas of extrapolations to estlaate the 
health consequences In huaans are discassed. 
The cancer risk predictions, stated in teras 
of cancers produced per allllon persoa-reas 
are described. » graph is given plotting 
average organ dose oqnivaleat, to bone or 
lung, is res, against effect in unspecified 
units. It is comoladea that "as low as 
practicable" Is a good idea fcr Pu exposure 
standards in view of the uncertainties 
present. Exposure of total popnlatlons 
should be controlled at soae fraction of 
natural background levels, because it is only 
in this range of exposure that tere Is 
assurance of Insignificant effect—-an 

<568> 

assurance based upon the surv iva l , over past 
eons, of the huaan race. Because the 
d ispersa l of Pa aaong the general populace 
•111 be quite aon-unifora, l i a l t a t l o a s on 
person reas cannot be accepted as a t o t a l l y 
adequate bas i s of con t ro l . Instead, con t ro l 
aust be based on environmental aonitoring 
with a t t ea t ion paid t o food chalas and 
Inhalation pathways. The po ten t ia l for 
genetic e f fec t s from Pu deposited la gonads 
Is aentioned and concern i s expressed for 
exposure of the vary young aeabers of the 
population since they are usually considered 
to exhibi t aa enhanced r a d i o s e n s i t i v l t y . 
(F!W) 

Figure 5 shows average organ dose equivalent to 
boae or bone, in rea , and against e f fec ts in 
unspecified u n i t s . 
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<569> 

<569> 
Yoder, a.E., O.S. Atonic Energy Coaaission, 
Division of Operational Safety, Washington, DC. 
1974, Deceaber 

potential Soarce Teras and control Seasares. 
WiSH-1359; Part of liveraaa, J.l,, et al, 
proceedings of the O.S. Eavironiental Protection 
Agency platoniua standards Hearings on Plutoniaa 
and other Transuranina Eleaents: Soarces, 
Environaental Distribatlon and Bioaedlcal 
Sffects held in fashington, D.C., Deceaber 
10-11, 1974, (p. 13-86), 327 p. 

This review is intended to highlight the AEC 
actions In aanaglag its transaranic aaterials 
operatioas. Included are the current source 
of transuranium materials within the IBC 
operatioas, an indication of projected 
Inventories, and an overview of control 
aeasures taken to reduce effluents. There 
have been releases of Pa and these have been 
well pabllolzed. The quantities of aaterials 
involved in these instances have ranged froa 
much less than one to a few kilograas of 
material, and steps have been taken to reduce 
the accident potential in AEC operations. 
The aajor Pu releases associated with &EC 
plant operations have occurred at Oak Sldge, 
Rocky Flats, Richland, and Hoaad, 1 
comparison of the qaaatities.released to the 
quantities in asse shows that a very saall 
amount has been released in accldeats. All 
routine eaissions are now very low and still 
decreasing. Because the AEC is concerned 
about environaental discharges aad any 
attendant buildup In the eEvironaent, It is 

fully lapleaentlng the "as low as 
practicable" concept. For exaaple, if 
routine eaissions continue at the present 
levels by the year 2000 less than 3 
additional carles ©f Pa will be discharged to 
the eavlronaent coapared to the kllocarle 
quantities already present froa ataospheric 
weapons testing. The intensive environaeatal 
saapling program which qaantifles the aaonnt 
of Pu in the environaeat and its specific 
location in Identifiea pathways provide 
coafiraatloB that the control prograas are 
affective. Inforaation developed In this 
prograa will be available and analyzed well 
before a potential problea exists and will 
allow ample tiae to take effective action. 
In those instaaces in which environaental 
cleanup actions have been required, specific 
seasares tailored to the situation have beea 
ased. (MP) 

Figure 1 suaaarizes the total Pn release data 
froa all &SC sites having slgalficant releases 
for the year 1967-1973. Suppleaeatal 
laforaatioa Is gives on poteatlal Pu source 
teras for medical uses, waste aanageaent of 
transaranic solid waste, space naclear systeas 
operations, overview on Pa and traasaranlcs 
soarce terms and operations, overview ©a reactor 
research and developaent programs areas soarce 
terns and operations, costs of pa facility 
laproveaents, r?aioactlve Eaterlal spread by 
fire, weapon radioactivity spread by detonation 
Impact, and radioactive material spread by 
aircraft crash. 
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<570> 

<S70> 
Anderson, J.D. , I t l a n t l c Richfield Hanforl 
Company, Plchland, Hi. 1973, I p r i l 9 

HadioactiTe Liquid llastes Discharged to Ground 
in the 200 Ereas During 1972. SRH-27 57 (Part 
3) : im p. 

The radioact ive l iq 
discharges to groun 
Processing Di¥isxon 
sBi!iiiari7,ea 1E taisal 
aKd ciiaulatiTe data 
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waste a c t i u i t v disc 
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s i t e are de ta i l ed o 
im tab les 4 through 
l i s t i n g of deoajed 
plaEt s i t e s . ?iie t 
Tolaise in l i t e r s an 
Cs l^f, Co 60, and 
(ST) 
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<571> 
Bel te r , W.C, D.S. Atonic Energy Coiaiss ion, 
Office of Fmrironaental i f f a i r s , saskington, DC, 
1972, Becenber 

Beep Disposal Systems for Radioact i te Wastes. 
Heaoir Ho. 18j Part of Cook, T.D. (Ed.}, 
Proceedings of a Symposiwi on tJndergrosind Waste 
Mamageraent and Environoental Implicat ions held 
in Houston, Texas, Deceober 6-9, 1971. The 
Col legia te P ress , George Banta Company, I n c . , 
Henasha^ Biscoasin, (p. 31»1-35<I), 1112 p. 

Geochealcal research and ex tens i l e f i e ld 
exploration and deaonstrat ion s tudies have 
been car r ied out on several deep disposal 
systeas for radioact ive ^a-ites, inclodinf the 
appl icat ion of hydrofracturing techniques in 
bedded shale for low-heat-prodacing wastes 
and the ase of bedded s a l t and c r y s t a l l i n e 
bedrock for highly rad ioac t ive wastes . The 
i t o o i c Energy CoBBission has adopted a 
regulatory policy which reqnires tha t a l l 
high-level l iqn id wastes f r o i l icensed 
i r rad ia ted- fue l - reprocess ing p lants must be 
so l id i f i ed and shipped t o a nat ional 
reposi tory on land owned and cont ro l led by 
the federal governsent. S t en t a t i ve 
se lec t ion of a s i t e sear Lyons, Kansas, has 
been Bade for an i n i t i a l sal t-ninB repos i tory 
for the demonstration of long- tera s torage 
for both so l id high-level and long-l ived 
aloha-Gontaainated wastes . Because of a 
general requirement for adeguate aoni tor ing 
to assure the safe and ef fec t ive operat ion of 
a deep-vei l in jec t ion sys tea , t h i s method has 
not been used general ly for disposal of 
rad ioac t ive wastes. I t appears t k a t 
in iec t ion in to deep per ieable foEiat ions aay 
be a p r a c t i c a l so lu t ion for the d isposal of 
large q a a a t i t i e s of t r i t i u a - t e a r i n g wastes 
froa watpr reac tors and 
nuclear- fae l - reprocess ing plants i n the 
f a t a r e . idd l t iona l research i s a l so 
required on the po ten t i a l deep disposal of 
noble gases such as krypton 85 f r o i reac tor 
and reprocessing-plant off-gas s t r e a n s . I t 
i s estimated tha t bv the vear 2000, between 2 
and 3 a i l l i o n en. f t . (56,000-80,000 B3) of 
alpha contaoinated wastes wi l l be generated 
annually as a r e s u l t of the expanding nuclear 
power indust ry , iaclijdinf fas t -breeder 
reactor developsent. Because of t he Pn 
contaa ina t ion , deeo underground disposal of 
these Hastes may a lso be needed. Extensive 
f i e ld inves t iga t ion wi l l be teguired to 
assess quan t i t a t ive ly the geohydrologlc 
s u i t a b i l i t y of spec i f ic s i t e s t o receive high 
a c t i v i t y and Ptt-contaainated wastes. 

(Suth) (FHll) 

<572> 
Clark, H.E., and w.C. Olrich, Oak Ridge nat ional 
laboratory, cheaical Technology Division, Oak 
Bldg®, "SB. 1973, Sovember 

Pressurized Aqueous Coabastion of 
Jlpha-Contaainated Waste, Final Program Sta tus 
Report. oam-TH-<»366; «2 p . 

This report describes the s t a tus of the 
Pressurized Aqueous Coabastlon of 
Alpha-Contaainated Waste Prograa (formerly 
called the Plutonium Burning Program) at the 
time i t was canceled on June 1, 1973. 
Besults of laboratory inves t iga t ions 
involving react ion s t u d i e s , l iquid and 
gaseous eff luent cleanup problaas , and 
corrosion research are suiBarized. The 
s ta tus of the process flowsheet design, the 
fiquipaent design and procureaent, and the 
construction of an engineering-scale 
experiment capable of t r ea t ing 0.1 ton of 
combustible wast® per day on a continuous 
basts i s discussed, and soue egulpaent cos t 
data are presented. Becoaoendations for 
further laboratory work and p i l o t - p l a n t 
developaent are a l so included. (Aath) 

<573> 
Denhaa, D.H., D. i . Baker, J.K. Soldat, and J .P . 
Ccrley, Ba t t e l l e Heoorial I n s t i t u t e , Pacif ic 
northwest Laboratories, Sichland, Wi. 1973, 
Septeaber 

Eadiologlcal Bvaluations for idvanced Waste 
Hanaqeoent Studies. BS»L-176*! H2 p . 

idegaate r i sk evaluat ions of waste disposal 
concepts include est imates of rad ia t ion d o ^ s 
that aight be received by huaans of re leases 
of such mater ia ls should occur t o man's 
i a i ed l a t e environaent. The evaluat ions 
should ind ica te incent ives for addi t ional 
radionuclide separat ions in high-level waste 
(waste par t i t ioning) to reduce any eventual 
radia t ion exposure in the event of such an 
occurrence. & coapreheasive dose 
ocaputational model, was used to a s s i s t in 
evaluating a l t e rna t ive aeans for disposal of 
high-level waste. Typical input terms include 
scurce t e r a s (radionuclide re lease r a t e s t o 
aan's iaaedia te environaent) and d i lu t ion 
fac tors . Outputs include individual pathway 
doses and t o t a l doses to aasiaua individuals 
for both an urban and a ru r a l population, 
whole body doses plus doses to other c r i t i c a l 
organs are obtained, as well as the 
f rac t ional dose coot r iba t lons of individnal 
nucl ides . Boses for one year or t o t a l doses 
for f i f t y years of exposure ar® ava i l ab le . 
E^aiples of dose ca lcu la t ions are incladea t o 
deaonstrate use of the aethodology for a 
hypothetical geological disposal concept, 
with d i r e s t r e l ea se t o l a n ' s i iBedia te 
environaent af ter storage periods ranging 
froi 100 to 1,000,000 years. The most 
s ignif icant nuclides in t e r a s of dose wil l 
vary with time and aode of r e l e a s e , but are 
l ively t o be Sr 90 and Cs 137 a t 100 years , 
asericiuB and platoniua a t 1,000 to 10,000 
years, and uranioa daughters a t longer 
periods. (FBS) 

Tables show rad ia t ion dose to individuals and 
popalations froa hypothetical surface water and 
airborne r e l ea s e s , appendix D gives a t a b l e of 
r ad ioac t iv i ty in waste accuaulatea through year 
2000. 
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<57a> 
Hanson, G . I . . , A t l a n t i c R i c h f i e l d Hanford 
Cofflpany, R i c h l a n d , n , 1 9 7 1 , J a n u a r y 29 

P a d i o a c t i v e E f f l u e n t s e d u c t i o n f roa 200 i r a a 
F a c i l i t i e s . aEH-ig72i 28 p . 

i comprehens ive s t u d y o f r a d i o a c t i v e w a s t e s 
d i s c h a r g e d t o t h e e n v i r o n s i n 200 a r e a s was 
Bade in 19S7. I t was found t h a t g a s e o a s 
w a s t e e a i s s l o n g u i d e s were b e i n g a a t f o r t h e 
d i s c h a r g e of T 131, Sr 9 0 , a i x e d f i s s i o n 
p r o d u c t s , and Pu 219. T r e a t u e n t s y s t e m s f o r 
r e d u c t i o n of H02 f ron s e v e r a l s t a c k s were 
p r o p o s e d . i p r o t o t y p e s y s t e a i s p r e s e n t l y 
b e i n g t e s t e d on Oo3 p l a n t s t a c k g a s e s . 
Proposed t r e a t m e n t of l i q u i d w a s t e s 
e a p h a s i z e d r e a o v a l of t h e l o n g - l i v e d 
r a d i o n u c l i d e s (Sr 9 0 , Cs 137, Pu 239) f roa 
t h o s e s t r e a m s b e i n g d i s c h a r g e d t o t h e 
e n v i r o n s . S i g n i f i c a n t r e d u c t i o n s of 
r a d i o a c t i v i t y t o t h e ground have been 
r e a l i z e d d a r i n g t h e p a s t t h r e e t o four y e a r s . 
Annual d i s c h a r g e s of r a d i o a c t i v i t y ( t o t a l 
b e t a . P a , Co 6 0 , Sr 9 0 , Cs 137) t o t h e ground 
in l i q u i d w a s t e s f r o a 1965 t o 1969 a r e 
p r e s e n t e d i n t a b u l a r f o r n . The r a d i o a c t i v i t y 
c o n t e n t of w a s t e s t r e a m s d i s c h a r g e d t o t h e 
e n v i r o n m e n t i s under c o n t i n u o u s s u r v e i l l a n c e , 
f u r t h e r malor r e d u c t i o n s in r a d i o a c t i v e 
d i s c h a r g e s a r e p l a n n e d t o a e e t t h e goa l of 
l e s s t h a n t e n g r a s s o f p l u t o n i u a and l e s s 
t h a n four hundred t o t a l b e t a c u r i a s . Other 
p l a n s i n c l u d e f a c i l i t i e s f o r p l u t o n i u a 
e f f l u e n t c l e a n u p , s e p a r a t i o n s e f f l u e n t 
c o n t r o l , and f o r l o w - l e v e l e f f l u e n t a n a l y s i s . 
The above g o a l s h o u l d be r e a l i z e d by t h e end 
of ci-IBTi by i n s t a l l a t i o n and b e n e f i c i a l use 
of t h e s e f a c i l i t i e s , t h e shutdown of t h e 
Bedoit w a s t e c o n c e n t r a t o r s , f u r t h e r r e f i n e m e n t 
of t h e Purex p r o c e s s c o s d e n a a t e r e c y c l e 
a n d / o r r e e v a p o r a t i o n s y s t e m s and lower 
a n a l y t i c a l d e t e c t i o n c a p a b i l i t y . The 
d i s p o s a l of w a s t e s t o an undergoand f i e l d 
f ron t h e P l u t o n l o a l e c l a a a t i o n P a s i l i t y i s 
d i s c u s s e d and f u t u r e p l a n s a r e d e s c r i b e d . 
(PHM) 

<575> 
Hea ly , J . » . , T . J . H i r o n s , H . « . Thorp®, f . » . 
Pa shnan , G . s . Wate rbury , and E.B. Fowler 
( C o n p . ) , Los i l a a o s S c i e n t i f i c l a b o r a t o r y , Los 
A l a n o s , m. 1972, Beceaber 

T r a n s u r a n l c Waste S e p o s i t o r y S t u d i e s . 
1&-5127-MS ( ? o l . 1 ) ! 18 p . 

The p r o g r e s s of t h e Los i l a a o s S c i e n t i f i c 
l a b o r a t o r y ' s e f f o r t r e l a t e d t o t h e 
T r a n s u r a n l c t a s t e R e p o s i t o r i e s s t u d i e s f o r 
t h e pe r iod J u l y 1-Soveaber 1 , 1972 i s 
r e v i e w e d , l i t e r a t u r e v a l u e s r e p o r t i n g 
t h e r m a l and r a d i o l y t i c d e g r a d a t i o n of c e r t a i n 
w a s t e s , and w a s t e s t o r a g e problems r e l a t e d t o 
p r o d u c t s of d e g r a d a t i o n a r e d i s c a s s e d . 
P r e l i a i n a r y d a t a on t h e c h e a i c a l 
c h a r a c t e r i s a t i o n of s e v e r a l waste t y p e s and 
t h e i r i n p l i c a t i o n s i n s t o r a g e of t r a n s u r a n l c 
w a s t e s a r e r e p o r t e d . The r a t i o n a l f o r 
s c r e e n i n g s t a t i o n s and a o n i t o r i n g of l a r g e 
v o l u a e s of s o l i d was te i s d e v e l o p e d a s w e l l 
a s p r e l i i i n a r y r a d i o l o g i c a l c o n s i d e r a t i o n s 
f o r t h e t w e n t y yea r s t o r a g e of t r a n s u r a n l c 
w a s t e . Dose r a t e s and h e a t l o a d s a r e 
p r o b a b l y of s n a i l c o n c e r n w i t h Pu 2IH a 
p o s s i b l e e x c e p t i o n , however , package 
I n t e g r i t y (under s h a l l o w e a r t h b u r i a l ) p o s e s 
s e r i o u s p r o b l e n s which a r e be ing 
i n v e s t i g a t e d . (»nth) 

<576> 
K l r b y , l , f . , n . E . B l a s e , and R . I . S a o l i n , Hoaod 
l a b o r a t o r y , H i a a i s b u r g , OH. 1973 , P « b r n a r y 

P r o c e s s f o r a e a o v i n g R a d i o a c t i v e Wastes from 
l i q n i d S t r e a a s . COSP-721030; P a r t of 
P r o c e e d i n g s of t h e &EC P o l l u t i o n C o n t r o l 
Symposiuffl h e l d i n Oak p i d g a , T e n n e s s e e , Oc tobe r 
2 5 - 2 7 , 1972, (p . H80-515) , 5«9 p . 

A p r o c e s s i s under d e v e l o p n e n t a t Hound 
L a b o r a t o r y t o remove r a d i o a c t i v e was te 
( p r i n c i p a l l y p l u t o n i u o 233) from p r o c e s s 
water p r i o r t o d i s c h a r g e of t h e w a t e r t o t h e 
• l i aa l R i v e r . The c o n t a a i n a t e d w a t e r , a s 
n o r a a l l y r e c e i v e d , i s a t a pH between 6 and 
•i. Under t h e s e c o n d i t i o n s , p l a t o n i u a in a l l 
i t s o x i d a t i o n s t a t e s i s h y d r o l y z e d i however , 
t h e l e v e l of t h e r a d i o a c t i v e s o l i d s v a r i e s 
from a b o u t 50 ppM down t o about 50 ppB and 
t h e p l a t o n i u a r e m a i n s in a c o l l o i d a l o r 
s u b c o l l o i d a l c o n d i t i o n . The p e r a i s s l b l e 
c o n c e n t r a t i o n f o r d i s c h a r g e t o t h e r i v e r i s 
about 50 p a r t s p e r t r i l l i o n . P i l o t p l a n t 
t e s t s show t h a t 95-99S of t h e r a d i o a c t i v e 
• a t e r i a l i s r eaoved by a d s o r p t i o n on 
a i a t o n a c e o u s e a r t h . The r e m a i n d e r i s renoved 
by p a s s a g e th rough a bed of e i t h e r d i b a s i c o r 
t r i b a s i c c a l c i u a p h o s p h a t e . Ground p h o s p h a t e 
rock I s e q u a l l y e f f e c t i v e in r e n o v l n g t h e 
r a d i o a c t i v e a a t e r l a l i f t h e flow r a t e i s 
c o n t r o l l e d t o p e r n i t s u f f i c i e n t c o n t a c t t i a e . 
P a r a a e t e r s f o r o p t i a i z i n g t h e p r o c e s s a r e 
now under s t u d y . F u t u r e p l a n s I n c l u d e 
a p p l i c a t i o n of t h e p r o c e s s t o w a s t e s f r o a 
r e a c t o r f u e l s r e p r o c e s s i n g . ( i u t h ) 

<577> 
K n o l l , K . C . , B a t t e l l e H e n o r i a l I n s t i t u t e , 
p a c i f i c n o r t h w e s t l a b o r a t o r i e s , c h e m i s t r y 
Depar tmen t , s i c h l a n d , w&. So t g i v e n 

Reac t ion of High S a l t I q a e o a s P l u s O r g a n i c Waste 
w i t h S o i l , I n t e r i a B e p o r t . B S » L - c c - 3 1 3 | 8 p . 

I s t u d y was aade t o a e t e r « l n e I f i t would be 
f e a s i b l e t o p u t a h igh s a l t , a c i d i c agaeoi is 
was te a i x e d w i th o r g a n i c compounds i n t o a 
Z - l i t i l e f i e l d . The f a c t o r s c o n s i d e r e d were 
t h e e x t e n t of a d s o r p t i o n of p l u t o n l u a aad 
a a e r l c i u B by t h e s o i l and t h e e f f e c t on t h e 
i n f i l t r a t i o n of t h e w a s t e i n t o th«i s o i l by 
t h e o r g a n i c coapounds p r e s e n t . I t was 
conc luded t h a t s o i l has c o n s i d e r a b l e c a p a c i t y 
f o r h igh s a l t , a c i d i c w a s t e c o n t a i n i n g 
o r g a n i c coapounds and can l a b l b e i t a l « o s t a s 
r e a d i l y as w a t e r . These d a t a , o b t a i n e d f r o a 
co luan a e a s u r e a e a t s i n t h e l a b o r a t o r y , would 
be l e s s f a v o r a b l e than t h o s e o b t a i n e d In t h e 
f i e l d a s t h e n o l s t a r e c a n n o t s p r e a d 
h o r i z o n t a l l y i n a c o l u a n . Uptake of 
Dlutoniam by t h e s o i l was very a l n o r and of 
a i e r i c i u i n e g l i g i b l e . ( i u t h ) (MF) 

<578> 
Lohse , G . E . , i l l i e d C h e a i c a l C o r p o r a t i o n , I d a h o 
c h e a i c a l P r o g r a a s O p e r a t i o n s O f f i c e , I d a h o 
F a l l s , ID . 1972, J a n u a r y 

s a f e t y M a l y s i s R e p o r t f o r t h e ICPP H i g h - l e v e l 
S o l i d R a d i o a c t i v e t a s t e S t o r a g e F a c i l i t i e s . 
ICP-1005S 155 p . 

I t t h e l a a h o C h e a i c a l P r o c e s s i n g P l a a t , 
r a d i o a c t i v e s o l i d w a s t e s r e s u l t i n g f r o » 
f l o l d i z e d - b e d c a l c i n a t i o n of 
e r t r a c t i o s - c o l u B B r a f f i n a t e s and n u c l e a r 
f a c i l i t i e s d e c o n t a M i i a t l o n s o l a t i o o s a r e 
s t o r e d i n s t a i n l e s s s t e e l b i a s c o n t a i n e d 
w i th in b u r l e d c o n c r e t e v a u l t s . I s a f e t y 
a n a l y s i s of t h e s t o r a g e f a c i l i t i e s i n d i c a t e s 
t h a t t h e y a r e c a p a b l e of « i t i i s t a s a i n g n a t u r a l 
o c c u r r e n c e s such a s e a r t h g u a k e s , t o r n a d o e s , 
high w i n d s , o r f l o o d s w i t h o u t s e r i o u s d a i a g e 
o r s p r e a d o£ r a d i o a c t i v e s a t e r l a l s t o t h e 
e n v i r o n a e n t . I f u l l r a n g e of f i s s i o n 
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^ y a * COST. 
products e x i s t s in the calcined s o l i d s . 
Total Plutonium concentrat ion i s 0,009 cl /kg 
in f luor ide type wast® and 0.016 Ci/kg in 
nonfluorlde type waste. In previous s tudies 
the r a t e of leaching of t ransuranics froa 
calcined sol ids by water was shown to be very 
low. (Suth) (ST) 

<579> 
l i s h i s a , J . , and I . e . Schwenfllaans Ba t te l l e 
Heoorial I n s t i t u t e , Pacif ic Sorthwest 
Laboratories, I taospher ic Sciences Prograa, 
Bichland, Vl. 1973, s p r i l 

iirborn® Release of Plutonium and I t s compounds 
During Overheating Inc iden t s . BNHl-1751 (Part 
1); Par t of s iapson, C . I . , e t a l , annual Beport 
for 1972, (p. 28-32), 152 p . 

S study has been in existence for soae t i n e 
to evaluate the anount and d i s t r ibu t ion in 
aerodynamic s ize f rac t ions of plutoniua 
airborne under soae condi t ions found in 
postulated accidents . Two recent s tudies 
are covered here. Data are presented froa 
forty experiments perforaed in the wind 
tunnel in the Eadloactlve Aerosol Belease 
Test Fac i l i ty to aeasur® re leases under 
various coabinations of paraaeters involving 
uraniUB (a plutonlua s iaa lant ) foras , 
surfaces, wind speed and the presence or 
absence of a gasoline f i r e . The second study 
involves airborne r e l ea se during the burning 
of contaainated waste in the Sadloactive 
»erosol Selease Tank. (Aath) 

<580> 
Mishisa, J . , and L.C. Schwendiaan, Ba t te l l e 
Meaoriai I n s t i t u t e , Pacif ic Northwest 
l abora to r ies , Ataospharic Sciences Prograa, 
Richland, WA. 1973, *prH 

Fractional l i rborne Release of Badioactlvity 
Curing the Burnlnq of Costaainated Solvents. 
BSiJl-17'%1 (Part 1)1 Part of siapson, C . I . , e t 
a l , annual Beport for 1972, (p. 26-27), 152 p. 

laboratory scale experiaents are being 
conducted to Indica te the airborne re lease of 
radioact ive a a t e r i a l s in the event of a f i r e 
involving flaaaable solvents used in the 
separation of nuclear a a t e r i a l s . The 
f ract ional r e l ease of mater ia ls daring the 
burning of 30 percent noraal t r i b u t y l 
phosphate in a kerosene di luent i s being 
aeasured. The solvent contains r e a l i s t i c 
aaouats of a a t e r i a l s representa t ive of those 
found in contaminated process 
solvents—uranium, ces iua , ceriu«„ z i rconiua . 
Iodine, and rutheniua. Trace quant i t i es of 
act ive isotopes are used to follow the 
d i s t r ibu t ion of the mater ia ls except in the 
case of uraniuB. Release measured thus far 
under nominal condit ions ( a i s t i l l a t i o n of the 
diluent) have been under IS. (Suth) 

t581> 
Hot given, D.S. itoaic Energy Coaaission, 
Division of Operational Safety, Sashlngton, DC. 
1973, Say 

Honltorlng, Control and Disposal of Trltlua, k 
Selected Bibliography. TTD-3337J 7it p. 

Beferences to 351 publications that have 
appeared in SS&, Volume 21 (1967) through 
Voluae 26 (1972), are contained ia the 
bibliography. The references were retrieved 
froa the HSS data base using the 
computerized RESPOSS* search systea and were 
formatted for publication with indexes by the 

generalized output prograa SEROOT. The KS* 
subject indexing Is displayed under each 
citation to provide inforaation on the 
contents of the document. The bibliography 
was prepared to assist in certain itoaic 
Energy Coaaission tritiai effluent central 
studies and for the use of others who nay 
have an interest In tritium handling, 
aonitoring and disposal practices within the 
lEC and private industry. (FMB) 

<582> 
Hot given, Battelle Heasrlal Institute, Pacific 
Horthwest laboratories. Nuclear Waste Technology 
Departaent, Richland, 11. 1973, Hugust 

Overview of High-level Radioactive Baste 
Banageaent Stuflies. BN»1-1758; 12 p. 

This report Is a suaaary of activities at the 
Pacific Sorthwest laboratory related to the 
aanaqeaent of high-level radioactive wastes. 
Two of the major areas being investigated are 
waste fixation—converstlon of the waste to a 
stable solid for« and advanced disposal 
concepts—a systematic evaluation of 
candidate disposal aethods. Technology is 
being developed through the pilot plant scale 
to incorporate the high-level waste into 
extreaely laaobile solid foras. The 
objective of these foras Is to ainiaize the 
possible rate of waste release to aan's 
environaent should the containnent systea for 
the waste be breached. Specific 
investigations are currently centered on the 
production of stable, low solubility silicate 
glasses. Alternative concepts for ultimate 
disposal of solidified high-level radioactive 
wastes are being evaluated on a systematic 
basis. The evaluation includes consideration 
of technical feasibility, safety, cost, 
environaental Impact, policy conflicts, 
public acceptance and research and 
developaent needs, iaste disposal concepts 
under evaluation include geologic, seabed, 
ice sheet and extraterrestrial disposal as 
well as transautatioB (transforaing by 
Irradiating certain waste constitutents into 
eleaents having aore desirable waste 
nanageaent characteristics). &s a compleaent 
to studies on waste fixation and advanced 
disposal concepts, studies are being 
conducted on waste partitioning (separation 
of tradionuclides in waste into different 
eleaents or groups of eleaents according to 
their suitability for different disposal 
• ethods) . Application of this technique is 
useful for soae disposal alternatives and it 
•ay laprove overall waste disposal 
technology. In addition, radiological 
evaluations are being conducted to assess by 
what aeans radionuclides in waste could 
contact man, assuaing the primary waste 
containaent barrier falls. (ST) 

<583> 
Hot given, Organizatlcn for Econoaic Cooperation 
and Development, Paris, Prance. 1973 

Banaqenent of Radioactive Wastes from Fuel 
Reprocessing. COMF-72t107| Proceedings of a 
Symposiura held is Paris, France, November 
27-D6ceaber 1, 1972, 1266 p. 

The 4S papers presented during the various 
sessions of the syaposiua as well as the 
ensuing discussions showed the considerable 
evolution in the past few years of the 
aethods for the control of gaseous effluent 
releases and for the treatment and storage of 
highly-radioactive wastes. Six papers were 
abstracted separately for the data base. 
Among the topics discussed are the future 
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<583> COHT. 
i a p l i c a t i o n s of soae long-l ived f i s s ion 
product nuclides discharged to the 
environaent in fuel reprocessing wastes , Kr 
85 d i sposa l , study of b i t u i i s i z a t l o n as a 
method of t r e a t i - g high ac t i v i t y wastes , 
design of an inf lustr ia l f a c i l i t y for the 
incorporation in to g lass of f i ss ion products 
and the storage of highly r e t roac t ive g l a s s , 
disposal in a geologic envlron«eBt such as 
clay foraat lon, s a l t nines and deep 
underground c a v i t i e s , and deep-well d isposal 
of t r i t i u B containing l iguld e f f luen t s . (PHB) 

<58K> 
Not given, U.S. i toa ic Energy Coiaission, 
Technical Inforaation Center, Oak Ridge, TH. 
1973, August 

ladioact lve Wast® Banageaent, 1 Bibliography of 
publicly Available l i t e r a t u r e Pertaining to the 
OSilC's Hanford, Washington Production S i t e . 
TIB-33»0; 157 p . 

This bibliography contains abs t r ac t s of 1098 
publicly avai lable technical repor t s and 
journal a r t i c l e s which have appeared in 
nuclear Science Abstracts froa January 1951 
through July 1973 per ta ining t o rad ioac t ive 
waste aanagesent at the Banford s i t e . The 
abs t rac t s are grouped in to the following 
ca tegor ies ; environs aoa l to r l sg , ecology, 
and radioact ive surveys; Coluabla River 
s tud ie s ; ground disposal and so i l s tud ies ; 
geology, hydrology, and aeteorologyi stack 
disposal ; waste storage tanks and corrosion 
probleas; waste f ixat ion and s o l i d i f i c a t i o n ; 
waste processing and proper t ies ; waste 
Banageaent; and a isce l laneous . u l th in the 
ca tegor ies , abs t rac ts are arranged by NSA 
voluae and abstract nuiber. A suppleaent to 
t h i s bibliography wi l l be issued. (ST) 

TS. 1973 

Badioactlve taste Sanageneat Practices at Olil, 
A Bibliography of Titles, Authors, and 
Abstracts. OHIl-SSICj 76 p. 

The bibliography lists soae 360 reports and 
articles that have been published at OSil or 
by OBIl staff lesbers, including sole Bark^a 
"Proprietary", on the general topic of 
radioactive waste manageaemt practices. Bost 
of the itesis deal with such practices at 
OBSls others deal with practices at other 
facilities or in a generalized sense. 
Together they constitute a defiaitive 
statement of OBSL waste aanagesent position. 
The bibliography contains sections with 
abstracts, authors, titles and keywords. 
(FBf!) 

<587> 
Hot given, 0.S. Atomic Energy Coaaission, 
Technical Inforaation Center, oak Sidge, TH. 
197 2, April 

ladioactlve taste processing and Disposal. 
TID-3311 (Sappl. 3) ; 592 p. 

The 22M references in this bibliography 
suppleaent reports TID-3311, 
TIB-3311 (Snppleaeat 1), and 
TID-3311(Supplement 2). The references were 
selected froa laclear Science Abstracts 
(MSA), foluae 21 (1967) through issue « of 
Tolnae 26 (1972) by the BlSPOHSA coaputerized 
search technique. The references Include HSA 
abstract nuaber, report nuabar or journal 
citation, title, author, date of publication, 
corporate author, page nuabers, and subject 
index teras. Separate personal author, 
corporate author, report nuaber, and subject 
indexes follow the references. (ST) 

<585> 
Not given, B.S. Atomic Energy Coaaission, 
Division of Operational Safety, Washington, DC. 
1973, February 

Proceedings of AEC Pollution Control Conference 
held at Oak Sidge, Tennessee, October 25-27, 
1972. COHF-721030: 5*9 p. 

Currently the Atoaic Pnergy Coaaission is 
spending about ten aillion dcllars per year 
on actions to reaedy or control and abate 
pollution froa AEC facilities. The 
conference was held to provide increased 
coordination of technical information and to 
help avoid unnecessary duplication of effort 
in resolving coaaon pollution abatement 
probleas at SEC facilities. The following 
sessions were held: environaental protection 
policy and requirements, air pollution 
control, alternatives to open burning, water 
pollution control, and radioactive wast® 
treatment systems. A discussion of AEC 
policv and position regarding the 
iaplementatlon of federal, state, and local 
pollution control standards and raquireaents 
by AEC facilities was presented. Radioactive 
waste treataent systems Included those for 
trltlua, plutonlua 238, transuranlc wastes, 
and krypton 85 enrichment by thermal 
diffusion. Sources of releases were stack 
eaissions, processing area releases to the 
ataosphere, and liquid effluents. Systeas 
for controlling or abating radioactive and 
nonradioactive releases were discussed. 

<586> 
Hot given. Oak Sidge Rational Laboratory, 
Nuclear Safety Inforaation Center, Oak Sidge, 

<588> 
lot given. Organization for Bconoaic Cooperation 
and Developaent, Paris, Prance. 1972 

Disposal of Radioactive Waste. CO[IP-72M53; 
Part of Proceedings of an Inforaation Syaposiua 
on Disposal of Radioactive Waste held in Paris, 
France, April 12-1<», 1972, 290 p. 

The basic objectives of the Saclear Energy 
Agency (MEi) Inforaation aeetinq were 
technical, health and psychological aspects 
of radioactive waste disposal. The five 
principal areas covered weret 1) production 
and treataent of wastes, 2) radloesology, 3) 
exposure to ionizing radiation; principles 
and aethods of radiological protection, *) 
storage and disposal of wastes, and 5) 
adalnistration and control. Seventeen papers 
were presented. (BAP) 

<589> 
Mot given, 11.S. Atoaic Energy Coaaission, 
Technical Inforaation Center, Oak Ridge, TH. 
1971, August 

Radioactive Waste Banageaent, A Bibligraphy of 
Publicity Available literature Pertaining to the 
OSlEC's National Reactor Testing Station, Idaho. 
TID-33H2; 56 p. 

This bibliography contains 272 technical 
reports and journal articles which have 
appeared in Haclear Science Abstracts from 
January 19 51 through July 1973. The articles 
pertain to radioactive waste aanageaent at 
the national Reactor Testing Station in 
Idaho. The ecology of the site, aonitoring, 
and all phases of waste storage, treataent. 
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and Banageaent a re covered. (BBM) 

<590> 
Hot given, U.S. Atoaic Energy Coaaission, 
Technical Inforaat ion cen te r . Oak Bidge, TI. 
1973, August 

Sadloactive Waste Mangeaent, A Bibliography of 
Publicly Available l i t e r a t u r e Per ta ining to the 
OSAEC's Savannah River, South Carol ina , 
Production S i t e , TID-33«H; 36 p . 

A bibliography has been coapiled of a b s t r a c t s 
of a l l repor t s and a r t i c l e s per ta ining to 
rad ioac t ive waste manageBent a t DSABC's 
savannah niver Production P lan t . These 
papers appeared in Huclear Science Abstracts 
froB Janaury 1951 through July 197 3 and 
involve ecological s tud ies and aoni tor ing . 
Savannah River s t u d i e s , and a l l phases of 
waste s torage and management. Reports 
invovle r e l e a s e , s to rage , and t r ea t aen t of 
various radionucl ides including plutoniua and 
uranium. (BBH) 

<591> 
Sot given. Organization for Econoaic Cooperation 
and Development, P a r i s , France. 1971, September 

Radiation Waste Banageaent Prac t ices Is Hestern 
Europe. Report of the s t ee r ing Coaait tee for 
Huclear Energy; 126 p. 

This review gives in foraa t ion on; o r ig in and 
di f ferent types of waste; safety aspec t s with 
a discussion on the recommendations of the 
In t e rna t iona l Coaaission on Badiologloal 
Protect ion (ICBP); technological and econoaic 
considerat ions with respec t to rad ioac t ive 
wastes; spec i f ic western European Waste 
Management prac t ices of gaseous, l iqu id and 
so l id wastes; spec ia l problea areas such as 
high-level l iqu id wastes from chemical 
reprocessing of i r r a d i a t e d fue l , long- l ived 
aloha wastes, Kr 85 and t r i t i u B , and the 
decoaaissioning of nuclear i n s t a l l a t i o n s . 
Conclusions of t h i s review a r e : probleas of 
rad ioac t ive waste a re coeplex but Manageable; 
high standards of safety and considera t ions 
for thP human environaent a re s t r e s sed ; a t 
present radloecological aspects a re not a 
H a l t i n g factor for r ad ioac t ive waste 
Banageaent; public i n t e r e s t and Inforaat ion 
are encouraged; optiaua development of 
nuclear energy need not be iapeded by 
probleas of radioact ive waste lanageaent 
which w i n have to be dea l t with. (RAP) 

<592> 
Sot given, l o s i l aaos S c i e n t i f i c l abora to ry . 
Health Division, Haste Banageaent Sect ion, 
Environnental Studies Group, l o s Alasos, Sfl, 
1971}, February 

Transuranlc Solid t a s t e Banageaent Research 
Prograas Quarterly Beport for July-Septeaber , 
1973, l i -5Si2-PS; 22 p . 

The progress during the period of 
July-September 1973 for th ree t ransuran lc 
so l id waste aanageaent research prograos 
funded by the SEC Division of Saste 
Manageaent and Transportat ion i s reviewed. 
The three programs include t ransuranlc solid 
waste Banageaent research and developaent, 
the contaainated waste treatment developaent 
f a c i l i t y , and the b u r i a l grounds eva lua t ion . 
The interim storage c r i t e r i a are now ready to 
be issued for general review. Experiaents in 
radioXysis and container corrosion have been 
reorganized and expanded t o provide 

inforaat ion for opt la iza t ion of i n t e r i a 
s torage, while waste sor t ing exper iaents have 
begun to detera ine aore accurately the 
character of wastes being produced a t lASL. 
Several task forces have been organized for 
the waste t r e a t aen t f a c i l i t y to evaluate 
Inc inera tors and deteraine a sa t i s f ac to ry 
operat ional s ize for the f a c i l i t y . Mork has 
begun on developing a Bodel for the r i sk 
analysis of rad ioac t ive bur ia l grounds. A 
questionnaire has been developed to obtain 
the necessary inforaat ion for the ana ly s i s . 
(Auth) 

<593> 
Not given, o . s . Atoaic Energy Coaaission, 
Technical Inforaation cen te r . Oak Sidge, IN. 
1973, Septeaber 

Radioactive Waste Hanageaent, A Bibliography of 
Publicly Available L i t e ra tu re Pertaining to the 
USASC's Oak Ridge, Tennessee, S i t e . TID-33»3; 
85 p . 

This bibliography contains abstracts of 188 
technical reports and journal articles which 
have appeared in Nuclear science Abstracts 
froa ions through July 1973 pertaining to 
radioactive waste aanageaent at the Oak 
^idge, Tennessee site. The abstracts are 
grouped according to NSA voluae and abstract 
nuaber in the following categories? Environs 
aonitoring. Ecology, and Radiological 
Surveys: white Oak lake and clinch River 
studies; Ground Disposal and Soil Studies; 
Geology, Hydrology, and Heteorology; Stack 
Disposal; Waste storage Tanks and corrosion 
Probleas; Haste Fixation and Solidification; 
waste Processing and Properties, Waste 
HanageBent; and Blsoellaneous. (BBH) 

<59U> 
Taaura, T., Oak lidge National Laboratory, 
Health Physics Division, Oak Ridge, M . 1972, 
December 

Sorption Phenomena Significant In Ba4loact,ive 
Baste Disposal. Heaolr Ho. 18; Part of Cook, 
T.D. (Ed,), Proceedings of a syaposiua on 
Ondergroand Maste Banageaent and Environaental 
laplloations held in Houston, Texas, Dsceaber 
6-9, 1971. The Collegiate Press, George Banta 
Company, Inc., Menasha, Wisconsin, (p. 318-330), 
112 p. 

Disposal of radioactive liquid wastes poses a 
particularly vexing problea, because these 
wastes contain various raaioEUclides and 
cheaicals used in processing operations which 
are potentially dangerous, even in low 
radionuclide concentrations. Sorptive 
properties of olnerals, particularly 
Ion-exchange reactions, have been studied for 
potential direct application in waste 
treatment and for the purpose of defining the 
fate of radionuclides when released to soils 
aad geologic foraations. Because nost waste 
streaas noraally contain stable ion 
concentrations far in excess of radioactive 
ions, sorption reactions of interest ar® 
those which exhibit high selectivity for the 
radionuclides. Structural and/or steric 
factors are generally of highest significance 
in selective reactions, ilcaceous ainerals 
selectively sorb radiocesiua froa 
high-sodluB, alaalnua, or calciua solutions, 
prlaarily because of favorable structure. 
Zeolitic ainerals show selectivity for 
certain ions by excluding other ions whose 
sizes exceed paraaeters. Soae sorbents show 
selective sorption reactions under particular 
pH conditions, thus, alaaina and related 
hydrous oxides selectively sorb radioactive 
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<59»> COHT. 
c o b a l t and r a d i o s t r o n t i u a i n a l k a l i n e s o d l u a 
s y s t e m s . Tn a d d i t i o n t o t h e exchange 
r e a c t i o n s , s o r b e n t p r o p e r t i e s , s u c h a s 
f l o c c u l a t l o n , s w e l l i n g , and a b s o r p t i o n of 
l i q u i d s , and c h e a i c a l p r o p e r t i e s o f 
r a d i o n u c l i d e s a r e i a p o r t a n t c o n s i d e r a t i o n s i n 
w a s t e - d i s p o s a l o p e r a t i o n s and a a n a g e a e n t . I n 
p r a c t i c a l a p p l i c a t i o n s of t h e s o r p t l v e 
phenoaena i n w a s t e d i s p o s a l , i t i s n e c e s s a r y 
t o know t h e s o l u t i o n c h a r a c t e r i s t i c s , s o r b e n t 
p r o p e r t i e s , and f o r a a t l o n c h a r a c t e r i s t i c s , a s 
we l l a s t h e i n t e r a c t i o n s of t h e s e f a c t o r s . 
In t h e h y d r a u l i c - f r a c t u r i n g t e c h n i q u e 
e a p l o y e d a t Oak R i d g e , t h e w a s t e - s o l u t i o n 
c h a r a c t e r i s t i c s i n f l u e n c e t h e c h o i c e of 
s o r b e n t s u sed t o p r e p a r e w a s t e - c e a e n t 
s l u r r i e s . The h i g h - s o d l u a s a l t c o n c e n t r a t i o n 

r e q u i r e s a t t a p u l g i t a I n s t e a d of b e n t o n i t e , 
and i l l l t e i s added t o f i x r a d i o a c t i v e 
c e s l u H . To I n a o b l l i z e t h e a ix a f t e r 
I n j e c t i o n u n d e r g r o u n d , c e a e n t i s a d d e d , b u t 
t h e c e a e n t f u r t h e r c o a p l i c a t a s t h e r e a c t i o n s 
and b e h a v i o r of t h e c l a y s l u r r i e s . The 
b e h a v o i r d u r i n g i n j e c t i o n and u l t i a a t e 
s e t t i n g of t h e g r o u t i s f u r t h e r i n f l u e n c e d by 
t h e c h a r a c t e r i s t i c s of t h e f o r a a t l o n . Sach 
u n d e r g r o u n d - d i s p o s a l o p e r a t i o n w i l l r e q u i r e 
u n d e r s t a n d i n g of t h e e n v i r o n a e n t I n t o which 
t h e w a s t e i s t o be p l a c e d . The f i n a l 
f a c i l i t y and t e c h n i q u e shou ld be t a i l o r e d t o 
a e e t t h e r e q u i r e a e n t s of a a l n t a l n l a g s a f e 
o p e r a t i o n and i n s u r i n g l o n g - t e r a s a f e t y f o r 
f u t u r e g e n e r a t i o n s . (Auth) 
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ABDOMEN 70 

RBEFPATIOSS 1 3 , I f t , 3 5 , H2 , »6 

ABSORPTIOS 7 , 8 , 1 5 , 2 5 , 3 9 , 5 0 , 
6 7 , 9 6 , 1 3 1 , 137 , 1 6 2 , 2 0 5 , 2 1 1 , 
2 3 3 , 2 « 0 , 2 « 5 , 3 5 7 , 3 6 0 , 3 7 7 , 
3 7 8 , 3 9 8 , UOO 

aCCElS lATOPS ! I12 , « 2 0 , » 7 5 

SCCIDINTS 117, 3 1 « , 3 2 6 , 3 3 2 , 3 5 9 , 
a ^ l , 3 7 3 , 3 7 6 , 3 ' ' - ' , 3 7 8 , 3 8 0 , 
3 8 3 , 3 8 5 , 3 9 2 , 3 9 6 , 4 0 5 , « 0 7 , 
» 1 0 , » « 9 , 5111, 5 0 5 , 5 « 8 , 5 5 6 , 
5 5 7 , 5 5 8 , 5 5 9 , 5 6 0 , 5 6 2 , 5 6 3 , 
5 6 9 , 5 7 3 

SCCIDEBTS, P O T E S T l a l 5 6 9 

SCCIDERTS, S i a O l A T E D 5 7 9 , 5 8 0 

ACCfROlATIOH 1 0 , 1<», 1 6 , 1 8 , 2 6 , 
3 7 , 9 6 , 9 7 , 1 1 5 , 1 2 » , 1 2 5 , 1H3, 
1 7 2 , 1 7 8 , 1 9 3 , 2 0 6 , 2 3 7 , 2 9 « , 
2 9 5 , U06, 501 

ACTISIDBS 2 0 2 , 2 7 5 , 2 8 1 , H 6 5 , 5 3 2 

ACTIVATIOH 2 2 6 

.ACTIVATIOB ASAITSIS 7 3 , 2 5 8 , 3 7 2 

AD8EHAL GLANDS 19 , 29 , 3 1 , 1 9 7 , 
21f t , 229 

ADSORPTION 172 

ISPOSOIS 2 , 9 , 3 1 , 32 , « 1 , 5 2 , 5 3 , 
5I», 5 5 , 7 2 , 7 U , 9 8 , 9 9 , i m , 1 2 5 , 
139 , i m , 1 5 3 , 1 5 7 , 1 6 3 , 1 6 3 , 
169 , 1 7 1 , 1 9 3 , 19 t t , 2 1 9 , 2 2 0 , 
330 , ^ « 7 , 1B8, 3 5 1 , 3 6 8 , 3 8 8 , 
390 , 3 9 1 , » 2 8 , 51H, 5aB 

A6F 9 « , 127 , 1 3 0 , 1 3 1 , 1 3 2 , 1 3 3 , 
2 0 3 , 2 3 0 , 2 3 2 , 2 3 3 , 2 3 3 , 2 3 9 , 
2 9 8 , 3 0 3 , 3 9 7 , « 6 6 , 568 

AGING 1 7 6 , 2 1 7 , 3 6 6 

AGBICaiTHFE 2 9 « , IJ98 

AlP 5 3 , 98 
3 1 5 , 
1 5 7 , 
» 0 3 , 
8 1 8 , 
« 2 9 , 
» 3 9 , 
K50, 
l»7«. 
«8 5, 
» 9 2 , 
5 0 1 , 
5 1 3 , 
5 2 0 , 
5 5 8 , 

322 , 
3 5 8 , 
8 06 , 
4 2 0 , 
» 3 0 , 
M O , 
i»53. 
' • 7 5 , 
i»8fi. 
* 9 3 , 
5 0 6 , 
5 1 5 , 
5 2 6 , 
5 6 6 , 

, 168 
3 2 3 , 
3 6 8 , 
• i13. 
« 2 1 , 
» 3 2 , 

m n . 
» 5 7 . 
« 8 0 , 
S 8 7 , 
« 9 » , 
5 0 5 , 
5 1 6 , 
5 3 6 , 
5 7 3 , 

, 2 5 1 
3 2 6 , 
^7 2 , 
i»15. 
•12 2 , 
0 3 5 , 
« » 3 , 
HfiO, 

»e2. 
1 8 8 , 
a 9 6 . 
5 0 7 , 
5 1 7 , 
5 8 2 , 
5 3 1 , 

267 
3 3 2 . 
3 7 » . 
mR, 
9 2 3 , 
« 3 7 , 

auu. 
8 6 7 , 
» 8 3 , 
4 8 9 , 
» 9 7 , 
5 1 1 , 
5 1 8 , 
51$1», 
585 

2 8 9 , 
3 « 7 , 
3 8 7 , 
(»17, 
1126, 
» 3 8 , 
UBS, 
9 7 3 , 
8 8 9 , 
i l 9 0 . 
8 9 8 , 
5 1 2 , 
5 1 9 , 
5 5 S , 

KBCSAPT « 3 2 , « 3 9 , « 5 8 , * 7 3 

i l B O H I S S e U , 7 5 

&18AS 2 9 5 , 308 

I I K A I I H E 5&1THS 2 9 6 , 5 2 8 

ALIEIOPATHT 2 4 2 

AlPHA P M T I C l l S 3 , 7 , 3 1 , 511, 5 6 , 
7 2 , 7 8 , 8 3 , 8!», 8 7 , 8 8 , 9 1 , 1 0 3 , 
1 3 6 , 1 « 9 , 1 5 7 , 1 7 6 , 1 8 0 , 1 9 1 , 
2 3 1 , 2 3 9 , 2 5 6 , 2 6 1 , 2 6 2 , 2 6 9 , 
2 7 3 , 2 7 8 , 2" '8 , 2 8 1 , 2 8 9 , 3 3 0 , 
3 3 2 , 3 « 1 , 3 « t t , H I 8 , 3 8 1 , 3 8 3 , 
« 0 1 , »1S, « 1 7 , U 2 1 , 8 2 9 , m i H , 

ALPHA P A B T I C t S S tt«5, m l , IlSO, 
« 6 5 , a 6 9 , i»B3, <»a5, a 8 8 , « a 9 , 
5 2 0 , 5 2 2 , 52 i» , 5 2 5 , 5 3 1 , 5 4 1 , 
5 « « , ' . 7 1 , 5 q i 

AMITTJOE 292 

Al 'JalNOH 2 5 » , 5911 

AHAD 5 a « 

ASERICIOB 7, 59, 91, 10«, 105, 
106, 107, 108, 109, 110, 111, 
112, 113, 282, 290, 102, 357, 
383, 521», 539, 573 

AHESICIHH CHLOBIDES 152 

AHSHICIOH CITRATES 152, 160, 197, 
198, 199 

AHSRICIBH SITBATSS 158, 160, 237 

IHSSICIOH 2»1 Ua, »9. 57, 76, 95, 
97, 118, 119, 122, 123, 189, 150, 
151, 152, 158, 160, 175, 197, 
198, 199, 200, 201, 227, 229, 
237, 2«», 285, 2«6, 256, ?76, 
289, 301, 309, 108, 111, 117, 
326, 332, 350, 352, 370, 179, 
396, 396, 399, M 7 , «13, «»3, 
!»62, <»65, 506, 509, 530, 535, 
sue, 508, 577 

AHEBICIOH 213 256, «65 

AMINO ACIDS 189 

AMaoaiOH 124 

iSSSIS «0, 176, 180 

A S i a a i EXCEETIOH 2 1 3 

ASIHALS 2 , 3 , « , 
1 1 , 1 2 , 13 , 1t t , 
1 9 , 2 0 , 2 1 , 2 2 , 
2 8 , 2 9 , 30 , 32 , 
3 8 , 3 9 , BO, 111, 
» ? , 5 0 , 5 1 , 5 2 . 
5 7 , 5 8 , 5 9 , fiO, 
6 6 , 6 7 , 6 8 , 6 9 , 
7 5 , 7 8 , 7 9 , 8 0 , 
8 6 , 8 7 , 89 , 9 0 , 

1 8 4 , 1 3 6 , 1 8 8 , 
1 9 2 , 1 9 3 , 19i», 
1 9 8 , 1 9 9 , 2 0 0 , 
2 8 « , 2 9 5 , 2 0 6 , 

3 6 0 , 3 6 3 , 3 6 « , 
3 9 3 , « 0 9 , UK, 
9113, a n , HS3, 
5 0 1 , 5 0 6 , 5 0 8 , 

A S S I l l S 2« 

M T I B O B I E S 6 6 

5 , 6 
1 5 , 
2 3 , 
3 3 , 
S 3 , 
5 3 , 
6 1 , 
7 0 , 
8 1 , 
9 1 . 

1 0 5 , 
1 1 1 , 
1 1 9 , 
1 2 5 , 
1 3 1 , 
1 3 7 , 
M B , 
1 5 1 . 
1 5 8 , 
165 , 
1 7 2 , 
1 7 9 , 
1 8 9 , 
1 9 5 , 
2 0 1 , 
2 0 7 , 
2 1 5 , 
2 2 1 , 
2 2 8 , 
2 1 3 , 
2 3 9 , 
2 9 5 , 
3 0 6 , 
3 * 8 , 
3 6 6 , 
8 1 6 , 
8 7 5 , 
5 3 3 , 

1 0 , 
18 , 
2 7 , 
3 6 , 
8 8 , 
5 6 , 
6 8 , 
7 8 , 
8 5 , 
9 5 , 

, 7 , 9 , 
1 6 , 17 , 
2 5 , 2 6 , 
3<», 35 , 
W , 8 7 , 
5 8 , 5 5 , 
6 2 , S3 , 
7 1 , 7 2 , 
8 2 , 8 3 , 
<}} , 9 6 , 
1 0 6 , 1 0 7 , 
1 1 2 , 1 1 5 , 
1 2 0 , 1 2 1 , 
1 2 6 , 1 2 7 , 
1 3 2 , 1 3 3 , 
1 3 9 , 1 « 0 , 
1115, 1'46, 
1 5 2 , 1 5 3 , 
1 6 0 , 1 6 1 , 
1 6 6 , 1 6 7 , 
1 7 3 , 17f t , 
1 8 2 , 1 8 3 , 
1 9 0 , 1 9 1 , 
1 9 6 , 1 9 7 , 
2 0 2 , 2 0 3 , 
2 0 8 , 2 1 0 , 
2 1 6 , 2 1 7 , 
2 2 2 , 2 ? 3 , 
2 2 ' ) , 2 3 0 , 
231! , 2 3 5 , 
2 8 0 , 2 i»1, 
2 9 8 , 3 0 0 , 
3 0 7 , 3 1 3 , 

3 5 2 , 3 5 8 , 
3 7 8 , 3 S 3 , 
8 2 8 , 8 3 6 , 
W 8 , 8 9 9 , 
5 5 1 , 5 6 3 , 5 6 3 

AKTIHOHT 1 2 5 855 

iOOATIC SYSTEMS 2 9 5 , 3 5 7 , 8 7 6 

ASBESTOS 2 , 1 9 1 , 809 

ASHIBG 91 

ASSIHI l&TIOH 30 2 

M T O P S I E S 3 7 7 , 3 8 8 , 3 9 2 , 3 9 6 , 8 9 7 

BABOONS 8 8 , 8 9 , 1 8 2 , 3 1 3 

B&CKGSOOSD 270, 3 2 8 , 3 7 7 , 8 2 0 , 
8 2 9 , 8 8 5 , 873 , 568 

BACTERIA 156 

BALLOONS » 3 9 , 8 8 1 , 8 5 5 , 8 5 7 

B A N E B E E E I S » E 1 I T 8 9 8 

BAHIOH 2 9 8 

B&EIOB 1 3 3 59 

BABIIIM 1 3 7 8 8 9 

BAl lOH 180 31 

BASLEf 2 8 9 , 252 

BEANS 5 , 9 8 , 9 9 , 2 5 2 

BEAMS, BOSH 2 8 5 

BEES 8 3 6 , 8 8 3 

BEHAVIOR 292 

BESEFICIAl OSES 311, 312, 313, 
319, 353, 365, 831, 866, 538, 
535, 583 

BENTHOS 295, 308, 508, 505 

BESZOPfESSES 191 

BEBKELUm 1 3 0 , 2 6 8 , 5 2 8 , 5 3 9 

BEBKEllOH CHIOBIDIS 79 

l E E K E l U J B 2 8 9 7 9 , 2 2 9 , 3 9 3 , 1 9 8 , 
8 6 5 

B E S T l t l l l H 2 8 1 , 2 6 7 , 8 0 3 , 8 0 » , 8 0 8 

B l B I l l I O H COBP008BS 2 8 1 , 8 0 8 , 8 0 8 

B S B Y l l I B l 7 8 1 2 , 5 1 3 

BETA PABTICIES 3 1 , 7 2 , 1 0 3 , 1 2 6 , 
1 3 6 , 1 7 6 , 180 , 2 6 2 , 2 8 1 , 2 9 8 , 
3 8 1 , 8 1 7 , 829 , 8 2 1 , 8 2 3 , 8 2 9 , 
« 8 « , 8 8 6 , 8 6 5 , 8 8 0 , 8 8 2 , « 8 5 , 
8 8 8 , 8 8 9 , 893, 8 9 6 , 5 2 0 , 5 2 2 , 
5 8 1 , 578 

BlBl lOGRAPH? 2 8 0 , 2 9 1 , 3 3 1 , 3 3 3 , 
3 3 6 , 3 3 7 , 377 , 1 8 3 , 8 3 8 , 8 3 9 , 
8 4 1 , 8 8 1 , 5 8 1 , 5 8 8 , 5 3 6 , 5 8 7 , 
5 8 9 , 5 9 0 , 593 

B I I M M I S 2 8 

BILE 2 3 , 129, 138 

BILE DDCT 2 3 

BIWOIiG 2 0 , 1 8 5 , 1 6 3 , 1 8 8 , 2 1 8 , 
2 2 7 , 2 3 9 , 253 , 2 8 7 , 2 8 8 , 355 

BlO&SSai 2 7 3 , 2 7 8 , 371 

BIOCHEHISTl f 2 8 , 1 3 9 , 1 5 5 , 189 
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BIOGBOCHE«ISTi?Y 3 6 0 , 8 2 8 

BIOINOICiTOES 8 3 6 

BIOtOGICAt P t O l B S 2 0 , 2 8 3 , 8 5 3 

BIOtOSICAL H A L F - I I P E 7 , 1 0 , 3 3 , 
5 9 , 7 9 , 1 2 0 , 1 2 1 , 1 2 5 , 1 8 3 , 1 8 8 , 
2 1 3 , 2 3 7 , 3 7 2 , 3 7 7 , 3 9 1 , 3 9 8 , 
8 5 3 , 5 2 8 

BIOtOSICAL HATBBIAIS « * , 2 5 8 , 2 6 7 , 
2 6 8 , 2 7 1 , 2 7 5 , 2 7 9 , 8 1 0 , 5 3 8 

BIOHASS 3 0 1 , 3 0 8 

BIOSPHEPE 1 1 5 , 3 6 0 

BTOSINTHESIS 2 9 , 9 5 

BIOTA 8 2 2 , 8 2 8 , 8 3 6 

BIBDS 8 1 5 , 8 1 6 , 8 1 7 , 8 2 3 

BISHOTH 2 1 8 8 6 2 

BLAST EFFECTS 3 0 5 , 307 

BLOOD 8 , 1 8 , 2 2 , 3 8 , 5 9 , 7 5 , 8 0 , 
9 3 , 1 1 6 , 1 1 7 , 1 5 1 , 1 6 0 , 1 6 3 , 1 7 6 , 
1 8 8 , 1 9 0 , 2 1 8 , 2 5 8 , 2 8 7 , 3 5 7 , 
3 6 8 , 3 8 8 , 3 8 5 , 1 9 3 , 3 9 6 , 5 0 6 

BMOD CEILS 5 7 , 1 5 1 

BLOOD C E l l S , 8 1 0 8 , 9 0 , 9 3 , 1 0 5 , 
2 3 6 

BLOOD C E L L S , WHITE 5 8 , 9 0 , 1 0 5 , 
1 5 2 , 1 6 0 , 1 7 7 , 1 8 8 , 2 2 3 , 2 3 6 

BLOOD P I A S M 2 0 , 7 1 , 1 1 7 , 2 1 8 , 
2 1 6 . 2 5 8 , 3 5 5 

BIOOD PLATELETS 5 8 , 1 7 7 

BLOOD SS8TO 2 0 , 6 1 , 6 8 , 1 5 5 , 2 8 3 , 
3 5 5 

BtOOB V I S S B I S 8 , 8 0 , 1 6 8 , 2 2 0 , 2 2 9 

BODY 7 , 1 3 , 1 5 , 9 2 , 1 2 0 , 1 2 1 , 1 9 9 , 
3 0 6 , 3 2 3 , 3 7 0 , 3 7 1 , 3 7 7 , 3 9 8 , 
8 0 0 , 8 1 3 , 8 5 1 , 5 8 1 , 5 8 6 

BODY BtmOEN 2 2 , 3 3 , 8 8 , 8 6 , 1 3 8 , 
1 6 7 , 1 6 8 , 1 6 9 , 1 7 0 , 1 8 3 , 1 9 3 , 
1 9 8 , 2 7 3 , 2 9 8 , 3 5 7 , 3 5 8 , 3 7 2 , 
3 7 5 , 3 7 8 , 3 8 0 , 3 8 8 , 3 9 2 , 3 9 3 , 
3 9 6 , 8 0 5 , 8 0 7 , 8 5 1 , 8 9 7 , 5 0 8 

BONB PSACTWItES 8 8 , 1 1 6 , 131 

BOBI H&BROW 18, 31, 35, 88, 89, 
90, 109, 151, 182, 188, 187, 228, 
236, 239 

BONB SESODEtlKG 88 

BOBES 
2 5 , 
8 0 , 
6 3 , 
8 3 , 
1 0 3 , 
1 1 8 , 
126 , 
1 3 8 , 
152 , 
1 6 9 , 
1 8 8 , 
193 . 
2 0 5 , 
2 2 8 , 
2 6 1 , 
3 5 7 , 

7 , 8 1 3 , 
2 S , 2 7 , 31 
8 8 , 5 0 , 56 
6 6 , 7 8 , 76 
8 8 , 8 5 , 86 

1 0 7 , 
1 1 9 , 
1 3 1 , 
1 8 3 , 
1 5 3 , 
1 7 7 , 
1 8 5 , 
1 9 8 , 
2 0 6 , 
2 3 8 , 
2 8 7 , 
3 5 8 , 

1 1 0 , 
1 2 1 , 
1 3 3 , 
1 8 8 , 
1 5 8 , 
1 8 0 , 
1 8 6 , 
1 9 9 , 
2 0 7 , 
2 3 7 , 
2 9 5 , 
3 6 0 , 

1 8 , 
, 3 3 , 
. 5 7 , 

7 8 , 
, 8 7 , 

1 1 2 , 
1 2 2 , 
1 3 5 , 
1 8 5 , 
1 6 0 , 
1 8 1 , 
1 8 7 , 
2 0 0 , 
2 1 5 , 
2 3 9 , 
3 3 0 . 
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ĝ
 

n
m

m
 

a
m

 
H

 
N̂

 
t^ 

T
^m

^^^^^m
u-' 

IE
 

^
«

- 
PS

 
m

^
^

^
. 

ĉ
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1 8 7 , 1 5 5 , 1 5 9 , 2 1 5 , 3 2 8 , 3 6 7 , 
8 0 1 , 8 0 2 , 5S7 
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EOTHERFOBDIBM 539 

SAFEGUARDS 265 , 580 
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TERRAIN 550 

TESBESTRIAL SYSTEHS 2 8 , 8 5 , 2 9 2 , 
2 9 5 , 298 , 3 0 0 . 3 0 1 . 3 0 2 , 308 , 
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THICEB STODIES 9 8 , 9 5 , 186, 1 5 5 . 
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2 8 7 , 3 1 1 , 3 3 2 , 8 6 5 , 5 2 8 , 531 
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8 9 8 , 536 
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2 8 1 , 322 , 3 3 8 , 3 3 5 , 3 7 1 . 8 1 2 , 
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TOMBLEfEEDS 175, 303 
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Africa (S), South Africa 356 

Asia (C), OSSB, Kirgis 295 

Asia (C) , OSSS, Kirgiz (HE), lake 
Issyk Kul 295 

Atlantic Ocean 269 

Atlantic Ocean (N) 482 

Australia 293, 878 

Australia (SB), Helbourne 442, 
510, 514 

Canada (W), British Coluabia (St), 
Vancouver Island, Saanich Inlet 
329 

Earth 891 

England (S), Surrey, Sutton 897 

Europe 379, 8 02 

Europe (C), Gernanf (SW) , 
Karlsruhe 851 

Euro pa (C), Geraany (») , Jullch 
851 

Europe (Sf) , Sweden 402 
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Europe (B), Seraany (W) , Karlsruhe 
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Pacific Ocean 269 

Pacific Ocean (»), Marshall 
Islands (H«) , Bikini Atoll 254 

Troabay, India (S¥) , Kerala, 
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Dnltea States (C) , Iowa (C), Ames 
laboratory 520 

Bnited States (C), Iowa (C), Ames, 
lona State Bniwerslty 520 

Bnitea States (C), Mississippi 
Bl¥er 492, 093 

Bnited States (C), Teras to 
Chicago 512 

nnlted States (HC), Binnesota (C), 
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United Sta tes (SB) , Alaska, 
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Onited Sta tes (SE), Tennessee (E), 
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Oak l i d g e . Oak S" 
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' ' ' 884 
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Onited S ta tes (SW), Cal ifornia (W) , 
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United S ta tes (SW), Cal i fornia («) , 
Li»eraore Talley 462 

Onited S ta tes (SH), Cal i fornia (W) , 
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Accelerator Center 420 
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Casoga Park, I t oa i c s 
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United S ta tes (SW). Cal i forn ia , 
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Onited S ta tes (SW), Ca l i forn ia , 
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United s t a t e s (Sf), Ca l i forn ia , 
Vandenburg Air Force Base 437 

United Sta tes (S¥), Colorado ( IE) . 
Denver Area 458 

Onited Sta tes (SH) , Colorado (f) , 
Grand Junction 873 

Onited Sta tes (SH). Colorado, 
Durango 826 

Onited S ta tes (SS), Colorado, 
Golden, Dow cheaica l Coapaay 54-2 

Onited Sta tes (SW), Colorado, 
Golden, lockf P la t s Area 584, 
550 

Onited Sta tes (Sf), Colorado, 
Graaa Junction 426, 507 

Onited S ta te s (SW), Colorado, 
Rocky F l a t s Area 483 

Onited S ta te s CSW), Keyada 258, 
802 

Bnited S ta te s (SI) , Heyada C») 521 

Snited S ta tes (SB). Beyada (S), 
FrenehaaE Lake 338 

Bnited S ta te s (SW), SeTada (S) , 
langer iountalns 338 

Onited s t a t e s (SW). leyada (1) , 
Fallon 473 

Onited s t a t e s (S i ) , Seyad®, 
le rcu ty (Ki) , I t . Helen 342 

Onited Sta tes (SW), Ne¥ada, 
Heroury, Seyada Test S i t e 282 

Onited Sta tes (Sf), Ns¥a4a, Seyada 
Test S i t e 28, 291, 296, 300, 
301 . 307, 327, 335, 338, 381, 
383, 425, 873, 498, 501 

Onited s t a t e s (S i ) , Heyada, Nevada 
Test S i te (SB) 28 

Onited Sta tes (Sf) , MeTada, Sa¥ada 
Test S i t e , Area 11 296 

Onited Sta tes (Sf), leyada, Heyada 
Test S i t e , Area 13 29 6, 308 

Onited States (SB), Beyada, !le¥ada 
Test S i t e . Clean Slate 1 29 6 

United s t a t e s (SH), Beyada, Seyada 
Test S i t e , Clean Slate 2 296 

Bnited Sta tes (SH), Seyada, Se¥ada 
Test S i t e , Clean s l a t e 3 29 6 

Onited s t a t e s (SI) , Beyada, Heyada 
Test S i t e , Double Track 296 

United s t a t e s (Sf), Neyada, Se»ada 
Test S i t e , Frenchian F la t 305 

Onited Sta tes (Sf), Beyada, leyada 
Test S i t e , Frenchman F la t (SE), 
Ranger Mountains 28 

Onited s t a t e s (Sf), ie¥ada, Seyada 
Test S i t e , G«X Area 296 

United Sta tes (S t ) , Heyada, leyaaa 
Test S i t e , Jackass P l a t s (E) , 
Opper Bajada 2 8 

United s t a t e s (SB), He^ada, He¥ada 
Test S i t e , Jackass F l a t s (H) 
Hid faXley 24 

Onited Sta tes (SB), 8e¥ada, Beyada 
Test S i t e , Bo jays Desert 29 2 

Onited s t a t e s (Sf), Beyada, Seyada 
Test s i t e , lye County, Pahute 
Hesa 339 

Onited Sta tes (SW), leyada, Beyada 
Test S i t e , Pahute lesa 305 

United Sta tes (SB), Seyada, Seyada 
Test S i t e , Sock Talley 298, 895 

Onited Sta tes (SW), feyada. leyada 
Test S i t e , Yucca P la t 305 

Onited Sta tes (SB), Se¥ lejcico 
(IW), Fari iagton 473 

United s t a t e s (SW), Set Beiico 
(SC), T r in i t y s i t e 323 

Onltad Sta tes (SS). Sew Sexie© 
(SB), Carlsbad 473 

Onited s t a t e s (Sf), l e s Mexico, 
Alaaogordo 836 

Onited s t a t e s (SW), Se¥ Mexico, 
l o s l lanos 436 

United s t a t e s (Sf), Bew Mexico, 
l o s I l a i o s , los J l a i o s 
S c i e n t i f i c labOEatory 375, M3, 
548 

Onited S t a t e s (SW) , lew Hexico, 
l o s Alamos, Hortandad Canyon 325 

Onited S ta te s (Sf) , Texas (if) , 
AnariHo, Pantex Plant 476 

Onited S ta te s (SW) , Utah 898 

Onited S ta te s (Sf) , Otah, Salt 
lake City 866 

Onited S ta te s (f) , West Coast, San 
Francisco to Sea t t l e 512 
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B a s i s and l i s t o r y o f #ami«i»» P e r a i s s i b l e Bcdf 
F r a c t i o n a l ftirborne S e l e a s e of I a a i o a c t i » i t f B a r i n g t h e 

t F a l l o B t o f P l o t o n i o B 238 P r o a t i i e S i a P - 9 I 
t R e t r a n s l o c a t i O B of i B e t i c i ^ a 291 im 

and Behav io r of t a i s i a T t IBEW»f» ( c r e o s o t e 
•The S e a s o n a l S t r a t o s p h e r i c B i s t t i b a t i o u of 

H i c r o n a t t i e u t C o n t e n t s of P l S » 6 1 9 - 5 - t Soybaaas s r o « 6 i a 
t h e B f f e c t o f P l u t o n i a * 239* i 
R a t s * « h e l e t e n t i o a of & a e r i c J o a and 
f r o * t h e s a t * #CoaparisOB ef t h e E f f a c t i v e a e s s of 
B i s t r i b n t i o n o f i o n o a e r i c P l a t o a i a s aaa iThe B f f e c t s of 
froB t h e f a t * #» i o l t i s a t i a t e l a a l y s i s of 

of B i n s t e i n i a a 253 f r o n B a t s Osiag f i n e and 
«IE ? i t t o BindiBg of t l a t o n l a B 239 by 

i c i d on t h e P l a t O E i n e i e t a b o l i s * « l i e I m f l o e a c e of t h e 
p a r a a e t e r s * S E a v i r o a s e a t a l a e p o t t for 

#Bff lment and t i i » i r o B » e n t a l B o a i t o r i m f S e p e r t f o r 
• t n v i t o a a e a t a l i o a i t o t i a g Bepot t fo r 

l a b o r a t o r y I n n a a l lay iEOBBenta l S o n i t o r i u g S e p o r t , 
i B v e n t o t f F r o g r a a B e p o t t f o r Pamtss P l a n t Coher ing 

S t a t e s a t o a i c i B s r g y C O B B I S E I O B , Safe S idge F a c i l i t i e s , 
l a j o r U .S . S t a a i c Ener f f C o a a i s s i o a C o n t r a c t o r s i t e s , 
t h e v i c i n i t y of t h e l o s l l a a o s S c i e a t i f i c l a b o r a t o r y . 

Energy C o n s i s s l o o , Paducah Gaseous B i f f a s i o p P l a n t , 
• B o s e - S a t e E f f e c t s OR PBS of 

• E a r l ? B e a a t o l o f l c E f f e c t s of 
T e a r s a f t e r I n j e c t i o n * « 
I f t e r l a j e c t i o n * S 
Beag le s Sooa I f t e r i n j e c t i o i s * i 
of Beag le s* » D i s t r l ! 5 a t i o o of 

t f e t e a t i e a and B l i a i a a t i o m of B e r t e l i o a 2»9-
S t u d i e s i s nice* » C a l i f o r i 8 i a s 252, 

• a e t e n t i O B aad o l s t r i b n t i o a of l a j e c t e a 
of t h e P e t e a t i o n and O i s t r i b a t i o B of I n j e c t e d 

f B i o l c f i c a l B f f e c t s of 
i S a a i o c f t o f e a e t i c S t u d i e s Bi th 

• B i o l o g i c a l P r o p e r t i e s of 
« h e l e d i c a l " s e of 

I 
t o o s i s e t r y of 

I S a r t e j of I p p l i c a t i o B s fo r 
Sodel f o r I n t r a c a v i t a r y I t r a d i a t i o a t f PadiuB 226 ana 

Pad iaa 226 T o x i c i t y S t u d i e s i n l i c e * « 
I 

of Sadion 226 and P l u t o n i a n 239 oa t h e B e n t a l Foot 
#a B i o s t a t i s t i c a l I n » e s t i g a t i o B of long 

I 
Daugh te r s* t l u n g 
of P l a t o n i a « 239 C i t r a t e i O l t r a s t r u c t u E e of t h e » l » e o l a r -

» ? h e r a a l and 'Sadia t ioB I f f e c t s o f P l o t o a i a e 238 Fuel 
i F a b r i c a t i o B , T e s t i n g and i t a l a a t i o a of S!I»P-151 

t i n f l a e n c e of I n t e r n a l B » i t t e t s on c h e a i c a l 
The StgoBBe ' ' a d i o l o f i c a l l a p a c t Program ; i 8 I P ) . P a r t 1 . 
Mic rospheres* I 

BBtaens ana C o B c a a t r a t i o a s of P l a toa ioBf B i o l o g i c a l 
BariiiBf of CoBtaa iBa tea S o i t e t s t s " # 
B a r n o B - l I I * 
Bssh Beaas* 
BashJ i n t h e Bojaye B e s e t t of i e s a i a * Ac- B i s t r i b a t i o i a 
C a a s i a s 109, P l u t o m i w 238 asd S tEon t i i i * SO* 
CalcareoBS l a c i e a d a t o a s S o i l * oa l a e E i e i s i a 2«1 a s d 
C a l c i a a and P h o s p b o r a s l e t « b o l i s « i a B a b b i t Boae mSet 
C a l c i u s bf t h e s k e l e t o n of 8ro» iBf aad B a t a r e F e » a l e 
C a l c i a a DfPS aad Z inc BffS im t e a o r i a g i B e t i c l m a 2»1 
Ca lc ioB WtPA OB t h e f i i o l s Body S e t e n t i o u a s i t h e t i s s a e 
C a l e i o B mpk E f f e c t i T C s e s s i n S e a o v i t g a a e r i c i a a 2il1 
C a l c i a a BTP»« Che la t i cm f l i s t a p f f o r t h e B e c o r p o r a t i o i i 
Calc iUB S o a i a s D f f i * 
c a l c i a a - o i s o d i a B S a l t of B i a B i B o c y c l o h e x a n e t e t r a a c e t i c 
C a l e n d a r f e a r 1972 OE l a d i o l o f i c a l «ad S o a - B a d l o l e g i c a l 
C a l e n d a r f e a r 1972* 
Ca lenda r Tear 1972* 
C a l e n d a r f e a r 1972» 
C a l e n d a r Tear 1972* 
C a l e n d a r f e a r 1972* 
c a l e n a a r Tear 1972* 
Cal€B«3r Tear 1972* 
C a l e a d a r Tear 1972* 

Microspheres* 
Benzpyrene in t h e abdsB 

2i»1 i n BoBes « P o s s i b l 

P e r t a i n i n g t o t 
«?h 

D e t e c t i o n f o r P o s s i b l e 
c o n t a a l n a t e d by F 

D i o x i d e , i s b s s t o s , 
i t B o s p h e r e * 

i n a l C a n i t y of S a t s * t 
e B s p l a n a t i o n of t h e i t B i f f e r e n t 

»Pl ( j tcBiaa 238 Soorces for 
he 1S»EC«E Sasaanah P i » e r , South 

E f f e c t of P a r t i c l e S i z e on t h e 
T r e a t s e n t by C h e l a t i n g #Sose 
a d l o a c t i v e S u b s t a n c e s , i b o o t S ix 

and Beazpyrene In t h e Abdominal 
»» Hcdi f ied S c i n t i l l a t i o n 

« 
Wlatomluis liptaise by 

» O i f £ e r e n t i a l 
t E a d i a t i o n E f f e c t s oa l i c r o o r g a B i s a s and indepeadeBt 

• E f f e c t s of B a d i a t i o n on t h e 
t S o s e t o O s t e o g e n i c 

K i n e t i c s of P o p u l a t i o n of BoBo-For«inf 
S u c l i a e s * f T o x l c i t y t e Blood 
Boae* t i p p l i c a t i o B of 

»i»eea M a t e r i a l s P r e d a c t i o a 
C e n t e r s , " x p e r i e B c e « a i s e a a t th-s S a c l e a r Pesearcfe 

^ P e r s o n a l Dose Barden Caused by Huc lea r pesea rch 
f t a n i a B F l s s i o i ! P t o d o c t s on t h e F u n c t i o n a l S t a t e of t h e 

of l l v e c l a r " a c r o p h a g e s " r o a Bogs t h a t I n h a l e d 
t i n t e r a c t i o a of P l a t c n i a * and 

Cont inued I c t e t c o B p a r i s o n s of flethods f o r l a a l f s e s of 
Cont inued I p t e r c o i p a r i s o n s of f e t h o d s f o r l a a l y s e s of 

of " a d i o a c t i f f F i s s i o n p r o d u c t s i a I g r i c o l t u r a l 
am* # 
^ t B o s p h e r e s * * 
nlCToptobf I - P a y a n a l y s e s * » 

f l l e s e n t a l 
s o i l a s Organ ic gc id C o s p l e x e s * #Tas l l ew«ed and 
E c o l o f i c D i s t r i b u t i o n s of t h e f a s c a l a r F l o r a f S a p o t a t e d 

t K n o l l s I t o a l c Power 
B o a i t o r i n g and P o l t e t a a t 

i O B i t o r i a g R e p o r t , B a i t e d 
t B o y i r o n a e a t a l Homi to r ing a t 
»S i j» i roaaeBta l i o n i t o r i a g i n 
R e p o r t , Un i t ed S t a t e s S t o a i c 

c a l i f o m i t t a aad i a d i a a l e a c t i o n s of P i g S k i s * 
C a l i f o E B i a a i a tfee Beagle* 
Cal l fOEBina ' s e t e n t i o u i B Beag le s Oar ing t h e f i r s t Two 
C a l i f o r n i a a S e t e n t i o a i s B e a g l e s S o r i n g t h e F i r s t Tea r 
C g l i f o t a i a a t e t e u t i o a , EEore t ioB and O i s t t i b a t i o n i n 
C a l « o M i « B 2<l9 and B e r k e l i « » 2«9 i n t h e Sof t T i s s u e s 
C a l K o t a i u a 2«9 F o l l o w i n g I c a t e i c c i a e a t a l l a h a l a t i O B * 
C a l i f e t s i a i 2<I9, P l a to f t i a» 239 and Bad ia s 226 T o t i c i t f 
Cal i foEBiuB 252 i n Bats and Chinese H a n s t e c s * 
C a l i f o t s i a s 252 i n Ba t s and Ch inese H a » s t e r s * C o i p a r i s o n 
C a J i f a « i a « 252 f e u t r o m s * 
C a l i f o r a l a a 252* 
C a l i f o i B i a s 252* 
C a l i f o r a i a s 252* 
C a i i f o r a i a a 252* 
C a l i f o i s i t t s 252* 
C a l i f o r n i a B 2S2* 
C a l i f c r n i a a 252* nanfOEd H i n i a t a r e S s i a e a s a n i B i a a l 
C a l i f o r a i t t s 2 5 2 , C a l i f o E E i a a 2«9 , P l a t o B i a a 239 and 
C a l i f r c a i a * s t a d i e s * 
Cana l of t h e Bog* t i n f l a e n c e 
Cancer I n c i d e n c e i a South Afr ican e o l d / t r a n i n s S i a e t s * 
Caacer l a d a c t i o a i s Ban £ro« I n t e r n a l E a d l o a c t i t i t y * 
Cancer t i s k i s F e l a t i o n t o l o n f - T e r a Exposare t o Badon 
C a p i l l a r y B a r r i e r i n F a t s Fo l lowing S i n g l e I n h a l a t i o n 
C a p s u l e s OS l o g s and P r i s a t e s * 
C a p s u l e s * 
C a r c i n o g e n e s i s * 
C a r s i a o g e n i c Hazard f r o » l o » - l e » e l , l o s - R a t e R a d i a t i o n * * 
C a r c i n o g e a i c i t y of In l i a led P l o t c n i a n 238 f r o a Crashed 
C a r c i a e g e n i c i t y of I n h a l e d P l a t o n i a s i 238 i n t h e S a t * 
C a r c i n o g e n i c i t y of I n h a l e d PlmtonioB 239 f roa Crashed 
C a r c i n o g e a i c i t y of P l a t o n i u a D i o x i d e , S s b e s t o s , and 
C a r c i B C f e B i e i t y * F i i a t i O ! i of P l a t o n i u a 239 and a a e c i c i a B 
C a r d i a c P a c e i a i e r s * 
C a r o l i n a , P r o d a c t i o n S i t e * P t t b l i c l f » » a i l a b l e l i t e r a t a r e 
C a r i i e i - B i s t i l l a t i o B i n a l y s i s of P l u t o » i o » BioKide* 
c a s e s of I n t e r n a l C o a t a i i n a t i o n and T h e i r S a r l y 
C a s e s Be la t ed i n t h e l i t e r a t a r e * T r e a t s e n t o f founds 
C a n i t y of S a t s * t c a r c i n o g e n i c i t y of P l a t o B i a a 
C € H for t h « O e t e r t i n a t i o c of ^^adon i n OrasiBB Hine 
C e l l C o l t u r e S t u d i e s * 
C e l l C u l t u r e s i n P r e s e n c e of Soae c h e l a t i n g S g s o t s * 
C e l l S e B s i t l t i t f * 
C e l l Systems* 
C e l l * 
C e l l s f roa P l o t o n i u i 239 Depos i ted i n Rat Bone* 
C € l l s in t h € l o E s a l aad l E E a a i a t e d Bat* 
C e l l s c f a a e r i c i U B 2«1 Conpared t o o t h e r t r a n s o t a n i a ® 
C e i l a l o s e s i t r a t e P i l s s fo r » lpha a u t o r a d i o g r a p h y of 
c e n t e r , ' 5 n » i r o a B e a t a l M c n i t o r i a g a n n a a l P e p o r t f o t 1972* 
C e n t e r s of F a r l s r a h e and J o l i c h * by l a c i e a r S e s e a r c h 
C e n t e r s , "Sipet iemce Sa ined a t t h e n u c l e a r P e s « a r c h 
C e n t r a l l e r v o a s System* # l f f e c t of 
c e r i a s 1»« Posed c l a y P a r t i c l e s o r P l o t o n i a a 239 Oxide* 
C€sitt>» Ear ing C h e l a t i o n Therapy i n F a t s * 
C e s i a * , C o b a l t , S i l t r e t and o t h e r BadiOEt tc l ldes 
C e s i n « , C o b a l t , S i l v e r aad O t h e r a a d i o E a c l i d e s 
C b a i a s * #The B i o l o g i c a l I f f e e t and Behavior 
C h a t a c t e r i s i t c s of t h e B i o l o g i c a l E f f e c t of I n e r i c i u s 
C l s a r a c t e r l z a t i o n of S c t a a l ana S i a u l a t e d " r a n i a s Hine 
C t a r a c t e r i z a t i o s of F a l l o u t P a r t i c l e s fro® E l e c t r o s 
C h a r a c t e r i z a t i o n of S i n a l a t e d flraniuB " i a e S t a o s p h e r e s * 
c h e a t g t a s s I p t a k e of T r a n s u r a a i u i P l e s e B t s a n p l i e d t o 
C h e c H i s t ) * of t h e Sevada " s s t S i t e . 1, G e o g r a p h i c aad 
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Shoot s o f G r a f t e d t p f f e c t of C i t r u s Bootstocfc and 
P l a t o n i u a ! 8 e a o » a l by l i p o s o m e - E a c a p s o l a t e d 

M e g a l a t i o B of t h e s i c t o n a t r i e a t S t a t u s of t l a a t s bT 
#P la ton iuB Uptake by C e l l c a l t u r e s in t r e s e n c e ef Sose 

and T h e i r BarlT B e t e c t i o n fo r p o s s i b l e T r e a t o e n t bv 
of t h e I d u l * Baboon" 
253 f r o a P a t s o s i n g Z i n c ana #ProBpt and Belayed 

t i n t e r a c t i o n of P l a t c n i u a and C e s i a n Dar ing 
E l e a e n t s * 

t l n f l a e s c e c f I n t e r n a l E a i t t e r s on 
239 i n F a t s J f t e r a S i n g l e I n h a l a t i c n of So«e o f I t s 

• P h y s i c a l and 
• P h y s i c a l and 

from Bone* t p r o g r e s s E e o o r t s F l a t o n i u t Re»o»a l . S. 
i n t h e t i T e r * #The E f f e c t of t h e P h y s i e a l -
in P l a s a a and S e l e c t e d Sof t »The E f f e c t of t h e P h y s i c a l -

# S a a i a t i o B 
• p e a c e f u l a p p l i c a t i o n s o f "Juclear E x p l o s i o n s F i n e s , 

» B s t l « a t i o n of 
and d e t e n t i o n o f S o n o a e r l c P l a t o n i a m 239 C i t r a t e i n t h e 

ChroBOSoie S b e r r a t i o n s in t h e Blood l y « p h o c y t e s of t h e 
of ch ro»oso«e A b e r r a t i o n s l a t h e l i ¥ e r of t h e 

D i s t r i b u t i o n of I n j e c t e d C a l i f o r n i a a 252 In S a t s and 
D i s t r i b u t i o n of I n j e c t e d C a l i f c r n i a B 252 i n S a t s and 

Behav io r and c h a r a c t e r i s t i c s o f F a ^ i o a E t i v e D e b r i s f r ca 
Bf fec t of I n t r a t r a c h e a l ! y l B S t i H « a E i n s t e i n i a n 253 

I f f e c t s of I n t r a t r a o h e a l l f I n s t i l l e d Einsteioiuff l 253 

! 
O t h e r S u r f a c e s * t D e p o s i t i o n 
Chinese Hamster " o l l o w i n g I n h a l a t i o n #9h6 Frequency of 

Suiiber and S i z e on t h e F r e q u e r c y and B i s t r i b u t i o n of 

i t a o s p h e r e s * 
a+i iospheres* 

*Behayior of f r i t i u a i s p i s h Fo l lowing 
o f P l a t o n l u i i 239 In t h e l a t O r g a n i s i a f t e r 

S a d i o n u c l i d e s on C o r t i c o s t e r o i d tThe B f f e c t s of 
o*" P l u t o n l a i 239 i n t h e Bon« " i s s u e of B a t s Ba r ing 

# B i o l o g i c a l E f f e c t of P l a t o a i a m 239 « i t h 
Deve lopsen t of F i s h e s and t h e y a l i a i t y •The E f f e c t of 

Bogs Bxposed *o Sadon D a a g h t e r s , t j r aa iua Ore Dos t , and 
Beagle Dogs t o Padon B a a g h t e r a . Oraniaa Ore D u s t , and 

S e c t i o n S, appendix » S t a t e a e n t * 
n o s i s e t r y of P r o t o t y p e P l a t o n l a a Bea t s o u r c e s for 

o f i K g e s t e a , I n j e c t e d , and I n h a l e d P l a t e n i u t 239 
• D i s t r i b u t i o n and S e t e n t l o n of Honoae r i c P l u t o a i u n 239 

Beaodynaa ics fnder t h e I n h a l a t i o n I n j u r y of F a t s by a 
»!ats* •Combined B f f e c t of 01PR and 

• E f f e c t of z l r c o B i a a 
of F a t s i c co span y iBg H o l t i p l e I n h a l a t i o n of a P l u t o n i u a 

239 B e l a t e d t o D i f f e r e n t Hethods of P r e p a r a t i c n of a 
• c o m p a r a t i v e T o x i c i t y of l u e t i c i a m 2i»1 S i t r a t e and 

i n Ha t s F o l l o w i n g S i n g l e I n h a l a t i o a of P l m t o n i a a 239 
a c t i v i t y of I r o n and Z inc in S h e e t s of « f f f e c t of 

Hacrophages From Sogs t h a t I n h a l e d C e r i a n I M Fused 
• s t u d y o f t h e I f f e c t of I r r a d i a t i o n en long 

HechaaisB of p l u t o n i u a I n t o i i c a t i o n * * 
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C h e a i c a l a s s a y of P l u t o n i a n fo r S a f e g u a r d s * 000265 
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I r c a a i a t i o a by I n t e r n a l l y O e p e s i t e d S a d i o n a c l i a e s on 
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t i n f i ¥ 0 

t t i q a i a S c i n t i l l a t i o n 
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l i i a n « a Boa® T««e r s» »B«t«et iOB of 
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Tsio»ias f i c r o s p h o r a s i n ^ i i a l a t e d G a s t r i c J u i c e * 000209 
D i o x i d e P a r t i c l e Suaber and S i z e on t h e Fregoency and 000035 
B i o x i d e P a r t i c l e s * in t h e Blood l y o p h o c y t e s of t h e O0003i» 
D i o x i d e * *Ths Bf fec t o f P a r t i c l e 000277 
D i o x i d e * •Weoplasas Indaced i n Baboon 0001112 
• ^ i c s i d e , a s b e s t o s , and Benzpyrene i n t h e Abdoa ina l 000191 
B i p h o s p h o n a t s (EHDP) and B i sod iua 000145 
BIPCBCHTS a f F B i a i l and PEHOGMTHOS P l ^ l C I l i a T O S * 000306 
B i s a p p e a r a n c e of p l a t o n i a a f t o a P l a s a a as a " u n c t i o n of 000117 
e i s c h a r g e of 'Rad ioac t ive E f f l u e n t s * 000500 
E i s c h a r g e a r e a s at t o s l l a n o s for t h e p e r i o d du ly 1 , 000<»36 
B i s c h a t g e d t o Ground i n t h e 200 Areas Bur iag 1972* 000570 
Biseass"* 000*08 
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Oissol t t t iOE i n t o W a t « and t h e t r a o i a * 2 3 i l / 0 t a m a B 238 
O i s o d i o * E t h a n e - t - B f d t o x y - l , t - B i p h o s p h o n a t e |SiB5) and 
OisodioB B i c h l o r s s e t h a n e a i p f c e s p l i o n a t e | W h e E f f e c t * of 
t h e P l a t o n i a i H e t a b o l i s s »Ths l a f l a e a c e of t h e C a l c i « « -

i 
# B o n i t 9 r i o f , Con t ro l a n i 

»fhe D i s t r i b a t i O E o f Plwfcoaia* I n l l f t i d t a s t e 
fBeep 

• S o r p t i o n thenoBena S i f n i f i c a u t In B a S i o a c t i ^ e Waste 
• B a a i o a c t i i e » a « t e P r o c e s s i n g aad 

l a t r a ^ e n o a s , l a t r a a a s c a l a r , #The B i o l o g i c a l 
P ln toBiB* 239 C i t r a t e and f l o t o a i o a 239 t i t r a t e * » » e 
S i s e g a i l i b r i u B i n f a t a r e * » H p h a - s a o a i l f h o r i a a 23«! 

•The Bf fec t o f P a r t i c l e S i z e on t h e c a r r i e r -
C r e o s o t e • F f € € c t s of B a i a f a l l aaa f e a p e t a t n r e on t h e 
and O t h e r T r a i i s u r a a i a B B l e a e a t s s S o u r c e s , l a ¥ i r o n » e « t a l 
C r a t e r E j e c t a * f P e s t s h o t 
C i t r a t e i n t h e C h i n e s e B a i s t e r and I t s C y t o g e n i c * 
i s f e a n l i n g aad s d u l t B a t s * f 

t h e P h y s i c a l - C h e a i c a l S t a t a o f P ln ton ium on I t s B a t l f 
o f f l a t o n i a a 239 Throogh t h e S M B of I o i » « l s ana I t s 

t C a l l f o r n i u B l e t e B t i o a , E i c r e t i o a and 
t i B e r i e i U B 2«1 S k e l e t a l 

Beagless Can They Be c o B u a r e d ' * f S k e l e t a l 
by Cose and t h e pB of t h e l a j e c t i o n S o l u t i o n * i 
S t r o n t l u B 90* IThe Seasona l s t r a t o s p h e r i c 
t i e Sof t t i s s u e s o f B e a g l e s * # 

S i o x i a e P a r t i c l e l o a b e r and s i z e on t h e Fregoency and 
Unit o f t l ia B a t * f 

• G l o b a l I n v e n t o r y and 
Chinese H a n s t e t s * f C o a p a r l s c n of the S e t e a t i o a and 
Chinese B a a s t e t s * # B s t e n t i o n and 
i i c e * l O s t e o s a r s o a a s Ss B e l a t e d t o t i s s u e 

*8natoBic 
CalcioB B?P» on t h e f h o l e Body B e t e a t i o n and t h e T i s s u e 

S M r e n a l 
« n f l B « n e e of S o i l M i c r o b i a l » c t i » i t f on t h e t ip take and 
I r e a s a t l o s l l a n o s * tThe 
S e t h o d s of P r e o a r a t i o n of a c i t r a t e I n j e c t i o n S o l o t i o n * * 

t l o t i a » i a e 
t s a d i o i s o t o p e s i n t h e T e e t h of B e g s . 1 . The 

l a y p E t e b t a t e s * t 
of So i l S e s a s p e s s i o n oa t h e A i rbo rne P a r t i c l e S i z e 

S a d i o a c t i v e ^ l e s e n t s * t 
Bone-Seeker* f 

#s B e t e c t o r fo r t h e HeasureaeBt of Dose 
of t h e Sevada T e s t S i t e . 1. e e o g r a p h i c and F c o l o g i c 

f l f s o s o a e P a t t i c l a s and S o b c e l l a l a r 
y o l a s e I s l i f e #»wittal Bepor t fo r 1972 t o t h e OSMC 
S c i e n c e s , P a r t 2s t i s n u a l S e p o r t f o t 1971 t o t h e CSSBC 
S c i e n c e s , P a r t I s #»Bnaal S e p o r t fo r 1971 t o t h e BSlfiC 

• P a d i o l o g i c a l and l a ¥ l r o i B e a t a i E e s s a r c h 
B e t e n t i o n and B i o l o g i c E f f e c t s i n t h e aoaitey, 

t c h o i c e of t h e Beag le 
f o t CoBt inaous I o n i t o r i n g of T i d a l f o l a a e of t h e Beagle 

• t e t e i i t i o n o f P lu toniUB Oxide i i c r o s p h a r e s in Beag le 
i S t r a c t t t r a l c h a n g e s in 

226 and P l a t o n i u a 239 on t h e D e n t a l Foot Canal of t h e 
and l a t a r a H ? o c c a r r i n g O s t e o s a r c o a a s i s Haa and 

t t a u r i a e S i c r e t i o n i n Beagle 
and F a d i a t i o n f f f e c t s o f P l a t o n i u a 233 F u e l C a p s u l e s on 

#lB V i t r o H i g r a t i o n of S l t e o l a r Bacrophages Froa 
•»n l a p r o v e d S y s t e a fo r Sxposa re of Beag le 

F f f e c t s of l i f e - s p a n I n h a l a t i o n Exposu re s of Beag l e 
t C h r o n i c Exposure of 

•Blood Serua P r o t e i n s of F a t b i t s and 
P e s p i r a t i o n P a r a a e t e r s of U n a a e s t b e t i z e d I d a l t Beag le 

C i g a r e t t e Ssoke* i E r f o l i a t i ^ e l u n g Cy to logy of Beag l e 
#l?Bph T r a a s p o t t o f P l u t o n i u a 239 P«02 i n 

• C h r o n i c E f f e c t s of I n h a l e d P l a t o o i u * B i o i l d e in 
• C h r o n i c T o x i c i t y cf I n h a l e d P l a t c n i u s i n 

tChron iC B f f e c t s o f I n h a l e d P l u t o n i u a D iox ide in 
• E f f e c t s of p r o d u c t Ofon 

# I e » o ¥ a l of I n h a l e a P l u t o a i a a 239 Diox ide f r o s Beagle 
• S a a i o n a c l l d e Scanning F a c i l i t y f o r 

P l a t o n i a i ! 23>5 S e t o s e l s o t f a i l e d S o l u b i l i t y in Beagle 
a a d i o t h o r l u B , » F a a i o i s o t o p e s i n t h s T e e t h of 
of Ondergrouaa n u c l e a r f O b s e r v a t i o a s on f i i a i i f e and 

of » B e r i c i o « 2 m in t h e Pa t a s I n f l u e n c e d by 
# P e r » i s s i b l e 

t B i o c h e s i c a l Changes Produced by lo» 
# F a l l o a t P l u t o B i u a 239 

of i l a t o r a l • t e r r e s t r i a l S o a r c e s t o t h e T o t a l F a d i a t i o n 
i s Sa t Bone* » 
Expe r i ence <?ainea a t t h e S u c l p a r Sesea rch t P e r s o n a l 
I n h a l a t i o n « ! t a a i e s . 3 . B f f e c t of t a r t i c l ° s i z e on T o t a l 

m D e t e c t o r fo r t h e l e s s a r e B e n t of 
and t h e f a l i d i t f of #The F f f e e t of C h r o n i c S a a l l 
F a t e s f r o s t » l a t o n i a « 239 i n t h e Beag l e a s a P a a c t i o n of 

B i s e ^ a i U b i r i a * i n l a t m r e * t l l p h a - H e c o i l t h o r i a s 239? 0M525 
D i s o a i f l i B i ch lo ro»e t l>an«a i t i hosphoaa t e i c i 2 i B P j o i Bone 0§©1»S 
DlsodiuB » h « ! i e - 1 - 8 ? a r o « f 1 , l - O i p h o s p h o B a t e (Effl>W a»a ttOOWS 
» i s c a i « » S a l t of O i « « i a o c f c l o l i e « 8 a e t e t r a a c e t i e » c i a oa 000026 
D i s p o s a l of S a a i o a c t i » e » a s t « « 0OOS88 
D i s p o s a l o f T c i t i a a , I Se lec te f l B i b l i o g m p h f * 000581 
B l s f o s a l I t e a s a t l o s l l a « o s * 000325 
B i s j o s a l s ? s t e » s f o t t a d i o a c t i ^ a Was tes* 800571 
sisfosai* mosn 
O i s f o s a l * #80587 
D i s p o s i t i o n o f E i a s t e i a i u a t i t r a t e in S a t s I f t e r 000208 
M s p o s i t l o a of l a g e s t e a . I n j e c t e d , and l a h a l e d 000022 
B l s s o l a t i o i I n t o Water and t h e f r a a i o * 23 i | /Or«a iu« 238 00«S2S 
B l B t i l l a t i o a a n a l y s i s o f P l a t o n i a * O i o x i d e ^ 000277 
B l s t r l b a t i o n and B e h a r t o t of t lB lBS T t l B S S T i ' a I 000292 
D i s t r i t a t l o n aaa B i o a e a i c a l E f f e c t s * fP lmtoBiaa OOtSSI 
B l s t r i f e a t i o n and i o » « i e n t of E a a i o n u c l l d e s i a l a c l e a t 00033« 
D i s t r i b u t i o n and R e t e a t i o n of HOBoaeric P l a t s a i a a 239 000033 
O i s t r i b a t l o n and Subacu te f o x i c i t y of E i a s t e i n i o t 253 000133 
O i s t r i b o t i o n i n t h e l i v e r * « h e E f f e c t o f 090036 
n i s t r l t a t i o B i n t h e o t g a a i s B * # » b s o r p t i © a 0000% 
D i s t r i b a t i o a i n B e a g l e s Soon i f t e r I n j e c t i o a * 000122 
D i s t r i b o t l o n i n B e a g l e s * 000118 
D l s t r i t u t i o a of i a e r i c i o * 2«1 and P l a t o n i u * 239 i t 000119 
B i s t t i b a t i o u of i a e r i c i a B 2«1 i a t h e t a t as l a f t a e o c e d 000199 
B i s t r i b u t i o n o f c a a s i a a 109 , P l a t o n i a a 238 ana 000510 
D i s t c i t o t i o a o f C a l i f o r o i o B 2«f mi B e r k e l i o a 2II9 i » 000229 
O i s t r l b o t i o n of Chroaogene I b e r r a t i o n s i a t h e l l y e t of 000035 
B i s t r i b u t i o n o f E i n s t e i n i u m 253 i a t h e F e t o p l a c e a t a l 00020« 
B i s t r i b u t i o n of F a l l o a t f l u t o n i u * * 0001137 
M s t r i b u t i o n of i n j e c t e d C a l l f o r a l u B 2S2 i a l a t a and 0001M 
B i s t r i t a t i o n o f l a j e c t e d C a l i f o r n i u B 252 i n B a t s and 0001*3 
B i s t r i b o t l o n of B o n o t e r i c and f o l y i e r i c P l a t o n i m a i n 000183 
C i s t r i t u t i o a of l o a o a e r i c a s i ? o l y » e r i c P ln toa i t tB 239'» 000228 
B i s t r i b u t i o n of S o n o » e t i c P l a t o n i a s and P o l y n e r i c 000092 
D i s t r i b u t i o n o f Hep tua l aa 237 and p l u t o n i u a 239* OBOOK* 
B i s t r i f c a t i o n of P l a t o a l o B l a t h e s h o o t s and S o o t s of 0002H9 
D i s t r i b u t i o n of P ln ton ioB i n l i g o i d S a s t e D i s p o s a l 000325 
B i s t r i b u t i o n o f Pl«tOBlo« 239 B e l a t e d t o B i f f e r e n t 000196 
B i s t r i b u t i o n o f P l u t o n i a n 000326 
D i s t r i b u t i o n o f P l t t o n i o t , t a d i a t , l a d i o t h o r i a a , 000085 
B i s t r i b a t i o B of T r l t i m o Between t h e Hydrosphe re and 000037 
B i s t r i t a t i o n * t l a f l a e n c e 000S26 
B i s t r i b u t i o n , B i o l o g i c a l B f f e c t s , and S i g r a t i o a o f 090115 
B i s t r i b u t i o n , E x c r e t i o n and E f f e c t s of P l a t o n i a « a s a 000239 
D i s t r i b u t i o n s a t a Bone-T i s sue I n t e r f a c e * 000350 
O i s t r i t a t l o n s of t h e f a s c u l a r F l o r a ( I n n o t a t e a 000291 
D i s t r i i u t i o B S of P o l y s e r i c T e t r a » a l e a t P l u t o n i u a 239® 000178 
B l » i s i c n of S i a l o f i c a l ana E n ¥ i r o a B e n t a l S e s e a r c h , 000232 
n i ¥ l s i o n o f Bio logy and a e d i o i a e , ¥ o l . 2s P h y s i c a l 000*70 
D i y i s i c n of B io logy and H e d i o i n s , y o l a s e Is l i f e 000233 
D i T l s i c a a a a u a l B e p o r t , J u l y 1972 t h r o u g h J a n e 1973*^ 000393 
Dog and aa t« i l raBiui i B iox ide (002) B u s t . 2 . P o s t e x p o s u r e 000114 
Dog a s a l a b o r a t o r y I n i s a l * 000032 
Bog Dur ing Exposure by l a h a l a t i o n of R a a i o a c t i ¥ e 000053 
Dcg l a n g s * 000250 
Bog S k e l e t o n C o n t a i n i n g P l u t o n i u a * 000086 
Peg* i l B f l a e n c e o f Badiuo 000230 
Bcg^ I S k e l e t a l l o c a t i o n of B a d i a t i o n Induced 00023s 
Dogs a f t e r l a h a l a t i o n of P l u t o n i u n OKide* 000055 
Bogs ana P r i v a t e s * fThe r«a l 009313 
Bogs t h a t I n h a l e d c e r l n a 1«i| Fused Clay P a r t i c l e s o r 000072 
Begs t c B a d i o a c t i y e l e c o g o l s * 000351 
Ocgs t o Sadon B a a g h t e r s , Oraninn Ore Dus t , and 000223 
Bogs t o S i a u l a t e d Oran ioa Hiae i t n o s p h e r e s * 00022* 
Bogs I f f e e t e d by P l a t o n i u * * OOOOSit 
Bogs Cur ing T r a i n i n g and B a r i n g P l n t o n i a s 239 Pu02 000052 
Bogs Bsposea t o Badon D a a g h t e r s , Draniua Ore D o s t , and 0000«1 
Dogs* 000071 
Bogs* 000169 
Pogs* 000171 
Oogs* 000168 
Pegs* 000188 
Dogs* OOOW 
Oogs* 000352 
Bogs* and BTPS Trea tment f o r t h e Reaoya l o f I n h a l e d 003153 
Begs . 1. The ' b i s t r i b n t i o n o f P l a t o n i a a , F a d i a n , 000065 
B o a e s t i c 4 n i « a l s Fxposed t o t h e Srooad n o t i o n B f f e c t s 000307 
Bose ana t h e pH of t h e I n j e c t i o n S o l o t i o n * # O i s t r i b « t i o n 000199 
Bcse f c r I n t e r n a l B a d i a t i o n * 00038? 
Oose of B a d i a t i o n * 000155 
Bose t o 'An* 000358 
Pose t c flan* t C o n t r l b n t i o n 000 320 
Bcse t c o s t e o g e n i c C e l l s f r o a P l u t o n i u a 239 D e p o s i t e d 000083 
Bose Borden Caused by I u c l e a r Besearch C e n t e r s , 00OH51 
Bose t e p o a i t i o a , a e t e a t i o n and T r a n s l o c a t i o n * t F l u t o n i u a 000009 
Ocse D i s t r i b u t i o n s a t a Bone-Tissue I n t e r f a c e * 000350 
Bose I r r a d i a t i o n on t h e E a b r y o a i c Deve lopaen t of F i s h e s 000173 
Bose t e » 6 l * i c o n p a t i s o n of S k e l e t a l and H e p a t i c Bose 000215 
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with Peactor SenToBs* »(?aiHia 
tBadiatlon 

Function e-f Oose *Co«paEison cf S t e l e t a l aad i epa t i c 
iflatma Faf 

l i f « . 3 . '(pchajiisB'5 cf BoBsaryinal aad the ae l a t i oa of 
Sarcoias by Beta and S lpha-Sa i t t e r s and the Fffeet of 

Reactions of Pig SItin* # 
Sarconas by Beta aad Rlpha-BBitters a a l the Effect of * 
Up^a-l'adiatioP- |% suata ty preoared for the S4S-BPC low 
2*1 to the Conads* tFs t ina t i cn of Pern i ss ib le Badiation 

»Beasatefflent and Issessnent cf Skin 
and 'iarn fto"! ttposare of ye r t ebra te Spers to tow 

floras* »Se¥ Theraoluainescent 
» 

•Prodactioa and 
Circulat ion Saypcrt systoas* lln-Phanton 

•lew Th^raolaralnescent Cosiaeter for PeisoBnel 
• Fadiation i^etaction and 

»^he i^elationship Between alpha and Beta 
Fadiocheitlcal Separation of Plutonian fros l a rge » 

Paaio!iacli<iss Sponsored by If.SS. Part 2t Ina lys i s of 
BadloaaclSdes "5oop.sore"J by TiFR. Part 2s I n a l y s i s of 

B€>posi-i- ia Fats* tCoibinsd Effect of 
Bat* •Coaparisei of the Bffec t i teness of Calciaa 

of me. 5ffoctiyeness of Calciat DTPS and zinc 
t^ats* »f i£fect of 
"JistributioB of lonoaeric 'The Bffects of Calciaa 
Contents of Pl5t6l9-^- l »Effects of l i o r o n u t t i s n t and 
'a** »a " " a l t i w r i a t e %aalfsis of Calciaa 
sisapoearance of t lu toniua fros Plasaa as a ' anc t ion of 
aerosols «<= Varied *Sronchop«l«oaat? la^aoe and 
by Sone Fndocrine Organs of the Bat aad I t s Besponse to 

•chela tes as Contrast Heajas Cranias-
IToxicity of inhaled 

#ln y i t r o Pinaiag of Platoniun 239 fcy Calc ia i Sodia* 
of E ias te in iaa 253 fros Fats Osiag Zinc and Calciui 

#Sadicacti¥e 
»The 

Inhala+ion Study with ifataral Oraaiaa aicxide {!!C2) 
o<" B=agle Dogs to Fadon Daaghters, OraniOB Ore 

of Beagle Cogs Exposed to Fadon Daughters, Oranian Ore 
Pxoosares of Hassters to Radon Daughters, Oraniaa Ore 

'^ela'-ion of Pose Size* »Tha 
Supnts* isose Cases- of In te rna l Contaaination and Their 

of thp Physical-Cfeeaical S ta te of Pla tonius on I t s 
* 

of the ph.ysical-cheBical Sta te cf P la toa ius 239 on I t s 
County, "Jevada* iGechydrolog^ of the 

SEcologv of the Se¥aaa Test s i t e , 1. Geographic and 
PeresBial ¥e.ge-t-atioa in P.rea 13* ' t s c i e 
Haste eischarge Sreas a t los &la«os for t»ie Period » 
Fcologic Pis t r ibat iOBs of the fasca la r Flora C « 

tBock fa l ley 
Badioactl¥:tir i» «-feo Coloibia 8i»<»r-«HcSarf Peser to i r 

»«oa»a BesantaainatioB with 
Platonius* #Estiaat ioB of 
Plotoniaa in *he lang**lBpirical For«ala for Ss t i«a t i ag 

« "?ttl t i¥ariate Snalysis of Calciaa BTPI 
»Berlciu» 2m •'res the Fa** •CoapariscE of the 
Calendar foar 1972* f 

t innual 
*Badioacti¥e 

•The Bsteruinat ion of Platonius 2it1 i s 
Control Systeiiatics for Discharge of Sadioactiye 
of T<isoaios Fthane-I-Hyatexy-I, 1-Diphosphoaate ( 

Bats* i 
IntraBuscular , #The Biological Bisposi t ion of 

» 
Fo l lowing I n t r a g a s t r i c and I n t r a y e n o u s I d a l n i s t r a t i o n * # 

and Delayed c h e l a t i o n Therapy fo r t h e D e c o r p o r a t i o n of 
W i s t r i b a t i o n o t 

• M s t r i b u t i o n ana S u b a c u t e T o x i c i t y of 
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E a a i a t l c n Doses f r o a I o d i n e 1 3 1 , S t r o n t i u a 9 0 , 

• E n t r y of S la tonia in 239 I n t o t h e 
t i n » i ^ o Ccont lBf of f t a n s n r a n i n i i s o t o p e s i n t h e 
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ls teosarco«as in Ban and Oog* #Skeletal 

of Padloactive Materials in Baste Discharge areas at 
•BnvironseBtal Soni tor ing ia the y i c l a i t f of the 

of platoniuB in l iqu id l a s t e Disposal areas at 
iBiochesieal Changes Predaced by 

and alpha-Fadiation ;s s«»»ary prepared for the sas- iac 

aone 
June 1967* 
Jane 1968^ 
Jane 1973* 

During 1972* 
Waste HaBageaent, 
waste aanagenent, 
t a s t e "anagaaent, 
s a s t e saageaent . 

Janct is i i , Colorado* OOOSOI 
Jnae 1, 1977 throagh Septealjor 1, 1971)* 000439 
Jane 1, 1973 thcoogh Sefteiber 1, W73)* OOOWO 

13, 1972. Part %* mmm 
•P l ight Data and Hesolts o£ Baaioch^sical 000432 

f l a t a r a l EnTirooBaital fiaaioaetivitf 000449 
1973* # lad io lof iea l and tnv i ron»anta l 000393 

June 30, 1f72'» 000391 
Jan« 30, 1973* 000300 
3me 30, 1973* fParforBance of Smltipls Hapa f i l t e r s 0005» 
3me, 1973* 000538 
Katlstahe and Ju l ich* by Saclear sesearch Centers , OOOUSI 
I«rl«r«ha» » » e ac t in i ae 000532 
larnfotschiing mbi, Karlsruhe* 000532 
Kidneys an« I t s El ia iaa t ion Proa the Organlsa* 000681 
l i n e t l e s and iechanisB of lec«»alat ion of PlotoniuB by 000172 
Kinetics of Population of Bone-potming c e l l s in the 000095 
Knolls I to« ic Power laboratory innual EnvironBental 000486 
l a Crosse Boiling t a t e r Reactor £rOB Jasuarf 1, 1971 to 000492 
laboratory Salmal* 000032 
labcra tory »am«al EnvitonBental Honitoring Beport, 000486 
laboratory Fallout prograa Quarterly Saaiarf Bepott ( 000472 
t ab c t a t o t f Surface a i r Sa«plimg Pr®gra«, t h e Qaality of 000513 
laboratory* fTransaraaiaa 000545 
laboratory* by l l E l . Par t 2s analys is of Dried Seaweed 000434 
laboratory* by I I E l . Part 2s Baalysis of Dried Saateea 000433 
labora tory , l anaa l t spor t for 1972* OOOS05 
laboratory , annual Beport for 1973* 000504 
l abcra to ry , calendar Tear 1972* tEnvi tonsenta l 000443 
labora tory . Fallout Prograa Quarterly suataty Beport, C 000438 
l abc ra to ry , 1969 to 1972* 000464 
labora tory , 1972 annual Beport*tEaviroaBeatal l e v e l s of 000435 
lakes BadioecoloffJ l a t rodac t ion and Oescription of the 000297 
IRBBSa fSIDSBTaTl {Creosote Bush) in the Sojave Desert 000292 
l a t e Effects of lonoaeric Platonin» 239 ia the l a t* 000132 
l a t e Sffects of Badiation* 000366 
lavage and DTPS Traataent for the Beaotal of Inhaled 000153 
lawrence LlvetBOre labora tory , 1972 annual lepsrti^ 000435 
lead in Sarface a i r* 000519 
lead in Surface a i r* 090S18 
lead in surface i i r * 000517 
laad 210 fro» Soil by P lan t s and Ion Extract ing 0002S2 
lead 210, and aaericiuB 241 Contents in the Shoots»zinc 000244 
lEBlIGISOSOS and TSIOEHS PflCiElWS In Belation t o 000024 
l a s ioa froa laplanted platoniu»* 000381 
l e t and a lp ia-Sadia t ion t« sutaar? prepared for t he WIS- 000136 
l e t h a l i t y of lahaled PlutoniuB 238 Pu02 and Pla toaiaa 000219 
l i cense siR-1174, Section E, appendix D S ta te ien t* 000561 
l i f e Sciences, Part Is Biological Sciences* Division 000232 
l i f e Sciences, part Is Biological Sciences* for 1971 t o 000233 
l i f e Span by a s ingle la jec t ion of Baaiua, P l u t c a i u i , 000030 
l i f e Span Inha la t ion Exposures of Haasters to Badon 009221 
t i f « Span* #Belative Effects 000106 
l i f e . 3. lechanisBS of Honsurvival and the Belation of 000217 
l i fe-Spaa Inhala t ion Exposures of Beagle Dogs t o Badon 000223 
l i a i t s of Exposure t o Baryl l iu i* 000403 
lipesoBe-Sncapsalated Chelating agent* 000179 
l iqu id S c i n t i l l a t i o n Counting fechnigaes for the Higher 000465 
l i g o i a S c i a t i l l a t i o n Coanting* iDeterniaat ioa 000268 
l iquid S c i n t i l l a t i o n Counting* *lapid DaterBinatlon 000506 
t l gn ia S c i n t i l l a t i o n iethod* and Oranlum analys is 000278 
l iqo id Streaas* 000576 
l i f u i a «aste Disposal i r ea s at los alasos* 000325 
l i q a i a Bastes Discharged to Ground in the 200 areas 000570 
l i t e r a t u r e Pertaining to the OSiBC's Banford, 000584 
l i t e r a t u r e Pertaining t o the OsaPC s Sational Beactor 000589 
l i t e r a t u r e Pertaining to the USjEC's Oak Bidge, 000593 
l i t e r a t u r e Per ta la ing t o the BSaEC's Savannah Biver, 000590 
l i t e r a t u r e Search* 000280 
l i t e r a t a r«*Sa rg i ca l Treataent of wounds Contaaiaated by 000373 
l i t h iu» ) speotronetry* Eieseats in Branius Hiaers 000073 
t ivea Becay Products of Eadon 222 in Oraniaa Hine 000401 
l i v e r ana skeleton of the adult Baboon* 000048 
l i ve r of the Chinese Hamster* and Size on the Pteqaancy 000035 
l i v e r of the l aaa to te Sat* 000094 
l l v s r Onder Subacute Intoxicat ion with Plntonia»* 000101 
l i v e r * #The Effect of t he Physical-Chenical 000036 
l i v e r t o r e labora tory , 1972 annual Peport*»En»iroKiiestal 000435 
l iveraore ?a l ley Soils* 000462 
l i v e r s ia aatss Electron Sicroscopic and Biocheaical 000028 
l i v i n g aaaan Organisa fros the Bate of I t s Bl ininat ion* 000388 
l i z a r d s tWSTHOSOHi FliTlBHISOSj in Southern Se»ada* 000298 
loaw Soil* OB asericiuB 241 aad "ficronotrlent contents 060246 
locat ion of Badiation Indooed and Haturally Occurring 000234 
i c s alaBos for the Period Jaly 1, 1972 throagh Parch 000436 
los a i a ios Sc ien t i f i c laboratory . Calendar Tear 1972* 000443 
l e s a la ios* #fhe Dis t r ibu t ion 000325 
lew Dose of Fadiation* 000155 
10* Bose-Stady Group seat ing of Ja ly 25, 1973)* low l e t 000136 
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• Benefit aisd larn fro» Sxposare ol f a r t o b r a t s S | e r i to 
Detection* fassesssent of 
222 ia fJraniaa <«ine »The Pos s ib i l i t y of '••stinatiisg 
the 'Sffect of Dose-Bate oa Delayed Soaat ic Effects fros 

f h e e f fec t s e t Popslat ians ot I tpesa ie to 
f l n t s r c a l i b t a t i o n for 

•Prcblens ef 
"etos* tEvidence fot 

I 
Ispact Prograf ISBIP). Par t 1. Carcinogenic Hazard fros 

JftPIP) . Par t 1. Catsisogenic Hazard (tern lOH-tevel, 
Siners* #a B i o s t a t i s t i c a l Inves t iga t ion of 
Badon Daughters* f 

tstady of the I f fec t of I r r a d i a t i o n on 
r i s t i n a t i o n of Chest a a l l Thlckcess in 

Daughters, flraaiaa Ore Dost, and c iga r e t t e * !xfo l ia t i»e 
»rpter«inat ion of alpha P a r t i c l e E a i t t e r s in the 

Tissae "rhlctoess in the assesssent of Pla tonias in the 
Body Fluids in the assessaent of Pla toniaa 239 in 

i a c t i v i t y cf luc leases in Babbit 
f a l l o u t Pla toniaa 239 and ZirconiOB 9^ in the 

"lutoniuB »Bioohesical and ilorphological Changes in the 
239 and Other Saclides in Grcuud leyel Sir and Baaan 

«etei>tion of e iutonius Oxide Mcrospharas ia Beagle Dog 
Part 2; Hadiation Sxpcsare froa Pla tonias in 

f 
Taaors* tSetect ion of Cytotexic 

«The Frequency of chrososoae aber ra t ions in the Blood 
Polyeieric • 'otravalent Pla tcnian 239* » 
Clay Pa r t i c l e s or *In f i t r o a igra t ion cf a lvec lar 
pers is tence of Sadicnuclides in So i l , P lan t s , and Saall 

*BaaiatloE '5ffects on Bajor Organ Systeas of 
Induced aad Sa ta ra l ly Occarring Osteosarccnas in 

tcancer Mduct ior in 
• Svaluation of i^adlonaclide? in 

tPa l loa t PlatcniuB 239 Cose to 
iData en 

»li! Tivo Measoieaeats of PlatoBian 239 in 
T e r r e s t r i a l Soarces to the Total Radiation Bose to 

for Betabolic Stadias of Boae-Seelsing Sadionuclides la 
t i ssessopnt of low Energy Photon Sai t*ers in 

•assessnes t and 
sassessaeat and 

» 
i B t h o r s , and a b s t r a c t s * # H a i i o a c t i v e was te 

• P a d i a t i o p . B a s t e 
S e p t e s b e r , i g ^ a * * T r a n s a r a n i c S o l i d Waste 

SOvervie» of F i g h - l e v e l S a d i o a c t i v e Has te 
t ' a d i o l o g i c a l F v a l a a t i o a s f o r Sdvaaced Waste 

l i t e r a t u r e P e r t a i n i n g t o t h e o s a i c ' s t B a d l o a c t i v e Haste 
l i t e r a t u r e P e r ' a i n i n g t o t h e (ISSEC's I P a d i o a s t i v e B a s t e 
l i t e r a t a r e P e r t a i o i n g t o t h e WSSEC's » B a a i o a c t i » € was te 
l i t e r a t a r e P e r t a i n i a g t o t h e f S l E C ' s i a a d i o a c t i v e S a s t e 

* B i o a a d i c a l p o l l o s - l p of t h e 
« P a 1 i o l o g i c a l B t e r g s a c f O p e r a t l S B S , I n s f t a c t o i ' s 

i p a d i o l o g i c a l S a e r g e a c y O p e r a t i o n s , S t u d e n t ' s 
P a r t 2 3 ' a d i a t i o n I i p o s o r e f rog P l a t o n i n a in l«B Fuel 

t l p d a t i n g S t r a t o s p h e r i c I n v e n t o r i e s t o 
of t h e Sou the rn Sevada Pag ion g a a r t e r l y B e p o t t , J a n o a r y -
a r e a s a t t o s a l a s o s for t h e P e r i o d J u l y 1 , 1972 th rough 

i P e a l t k P r o b l e t s P e l a t i n g t o P r o d a c t , Booth of 
t P a d i o a c t i v e c o a t a a i n a t i o n of t h e 

t T r a a s a r a o i c S l e a e n t s in the 
»a P r o c e d u r e f o r a n a l y s i s of a a e r i c i a B i a 

• B i o l o g i c a l C y c l i n g of l l e a e n t s and S t a b l e I s o t o p e s in 
of H o n o a ^ r i c and P o l y a e t i c P l a t o n i a s i a B a b b i t 

Bepor ts " l a t o a i u B P e a o v a l . 6 . C h e t l c a l S e s o v a l cf 
l e l a t l v e 'Ef fec t s of l a e r i c i u a aad P lo tcBiam ca t h e Bene 

of P l a t o n i a i 239 and s t r c n t i a a 8 9 , 90 oa a l b i n o Pa t 
*Trace D e t e r n i n a t l o a of i t a a i u B in B i o l o g i c a l 

of Sose T r a n s a t a n i a B E i e s a s t s i n B i o l o g i c a l 
of " r a n s p o r t a t i o n a c c i d e n t s I s v o l v i a g P a d i o a c t i v e 

Comntiag* t B e t a r s i n a t l o n of P l u t o n i u a im B i e l o g i c a l 
t h e P e r i o d t f c o l o g i c a l I n v e s t i g a t i o a of S a d i c a c t i v e 
annual pppor t f o r 1972* »P«ed 

i p a d i o a n a l f s i s of E a v i r c i s a e E t a l 
of S s e r i c i B B and C a l c i a a by t h e s k e l e t o n of S r o n l a f and 
Pln tOBtoas B i o l o g i c a l B a s i s and B i s t o r y of S e v e l c p B e a t * i 

and I n t e r n a l E x p o s a r e t o l o o i z i a g S a d i a t i o n aad 
a c t i n i a e P r o j e c t of t h e G e s e J l s c h a f t P e e r S e i B f o r s c h a a g 

# D e c l i a e of P a d i o a c t i v i t f i n t h a Colmabia P i v e r - -
C o n t a a i n a t i o n * i 
I n t e r f a c e * *& D e t e c t o r for t h e 

• F a c t o r s l a f l n e n c i a g 
Wptalte by p l a n t s * i D e v e l s p a e n t of I e t h o d s for 

I P l u t o a i t t i t a Eevien of 
f-B S i t u P e r » ? a b i l i t f 

i 
#IE f i v o 

t o s Doses o f I o n i z i n g E a d i a t i o n * OOOISe 
ICH Enetof Photon E a i t t e r s i a <5an, T e c h E i c a l a s p e c t s of 000463 
I<5» ' t p o s t t t s s t o ^ h o t t - l i v e d Decav Pro<!oc<-s of Padon OOOSOI 
t c » l e t and i l p h a - P a d i a t i o a :« s o a a a t y p r e p a r e d fo r t h e 000136 
lew l e s e l s cf l o i i i t i n g PadiotiiMi* §fM)167 
lo«- ' !n€rgv p*ioton B e a s a r e s e n t s * CO05O9 
l c « - l e f e l I t r a d i a t i o a * 0001U7 
l 3 H - l e v e l B a d i a t i o n E f f e c t s on t h e Hutan Snbryo and 000402 
t c « - l a f e l R a d i a t i o n * 000567 
l o w - l e v e l , l ow-Pa te BaaiatiOB*«The a rgonne R a d i o l o g i c a l 009324 
loH"Pa te F a d i a t i o n * irgersfip ' a a i s l o g i e a l Impact P t o f t a n 000324 
l a n g Cancer I n c i d e n c e i n Soath Afr ican G o i a / O r a n i a s 000356 
lung Cancer Risk in i ^e la t ioa t o t o n g - T e r a Exposure t o 00039'' 
l e n g C l e a r a n c e * 000157 
l a n g c c a a t i n g f o t P l a t o n i u s * 000369 
l a n g Cytologv of Beagle Dogs Pxposed t o Badoa OOOOai 
I t n g * 000447 
lung* » E j i p i r i c a l F o m u l a for S s t i i a t i n g B f f e c t i v e 000398 
lung* C e t e r a i n a t i o n of C o r r e c t i o n F a c t o r s for D i f f e r e n t 000400 
l u n g s a f t e r I n h a l a t i o n of P l a t o n i a a * 000154 
l u n g s of n e a r * 000499 
l o n g s cf P a t s i c c o a p a n y i n g H u l t i p l e l a h a l a t i o n of a 000189 
l u n g s Bar ing Spr ing 196 2* # P l u t o n i a s 000497 
l a n g s * t 000250 
ISP Fue l Manufac ture* i P l u t o n i u n Fuel Techno logy . 000565 
l y i p h T r a n s p o r t of P l a t c n i u a 239 Ptt02 i n Dogs* 000071 
l y s p h o c y t e s i n B e a g l e s with P l a t o n i u » 239-Iiiattced Bone 000066 
l y s p h o c y t e s o l t h e Chinese B a a s t e r F o l l o s i n g l a h a l a t i o n 000034 
lyscEoae P a r t i c l e s and S a b c e l l u l a r D i s t r i b u t i o n s of 000178 
Haccophaqes Fros l o g s t h a t I nha l ed C e r i a i 144 Fased 000072 
a a n s a l s i a a r e a s Cor . t a s ina t ed with R a d i o a c t i v e P a l l o a t * t 000501 
l a i s a l s * 000364 
Han and Dog* t S k e l e t a l l o c a t i o n of B a d i a t i o a 000234 
•"an f i c a I n t e r n a l P a d i o a c t i v i t y * 000382 
Man* 090384 
«?aa* 000 358 
nan* 000377 
^an* 000346 
aan* # C o n t r i b u t i o B of l a t a r a l 000320 
Han* «Tha Baboon a s an S x p e r i a e a t a l I n i t i a l 008649 
Ban, ""echnica l a s p e c t s of D e t e c t i o n * 000463 
Managesent of a Elu tonioB C o n t a a i n a t e a Souad Case* 000376 
FaBaqeaeat of a P l a ton io s t C o n t a a i n a t e a Soaad Case* 000396 
•fanageient of B a d i o a c t i v e Wastes f r o s Fuel P e p r o c e s s i a g * 000583 
Manageient P r a c t i c e s a t ORIl , a B i b l i o g r a p h y of T i t l e s , 000586 
"lanagaaant P r a c t i c e s i n t e s t e t n i^arope* 000S91 
Hatiage»ent Research Programs Q a a r t e r l v Beport for J a l y - 000592 
Panagenant S t u d i e s * 000582 
«anageaea t S t a d i e s * 000573 
S a n a g e i e n t , a B i b l i g r a u h ? of P a b l i c i t f a v a i l a b l e 000S89 
Hanageaes t , a B i b i i o g t a p h ? of P u b l i c l v a v a i l a b l e 000584 
KaBagesent , i B i b l i o g r a p h y of P a b l i c l y a v a i l a b l e 00S593 
Bamgeneni:, a B i b l i o g r a p h y of P a b l i c l y a v a i l a b l e 900590 
Hanha t taa P r o j e c t P l a t o n i a s f c r t e r s * 000375 
•!aB«al» 000«.^7 
Haoaal* 090558 
H a n a f a c t u r e * »P l a ton luB Pael T e c l a o l o g y . 000565 
Harch 1972* 0C94S9 
Match M73* »a P r e l i a i n a t f S e i s i i c i t y S t ady 900338 
"larch 3 1 , 1 9 7 3 * B a a i o a c t i v a H a t e r i a l s i n Waste D i s c h a r g e 000436 
Barch , 1945* 000163 
Ba r i ae ^ n v i i o n a e a t * 000299 
• la r ine S a v i t o a a e a t * 000308 
H a t i a e S i n r i r o n a a n t a l S a e p l e s * 000256 
Marine B n v i r o n a e a t s , P r o g r e s s Beport Apr i l 1 , 1971 t o 000328 
Barrow and Bone* t o a a a t i t a t i v e C o a c a r i s o n 090182 
Har£o« aad I t s i s s o c i a t « 4 P l a t o n i a s f r o i B o n a * t P r o g r e s s 00018? 
i a r t o a * I 600109 
Harrow* l E f f e c t s 000236 
S a t s t i a l b f F i s s i o n T r a c t Count iag* 000258 
f a t e r i a l bf l i g a i d S c i E t i l l a t l o a Coant iEg"»Deter i imat ioE 000506 
f f a t e r i a l S h i p i ^ a t s in she l u e l e a r "mel Cyc l e* 006564 
H a t a s i a l s by E x t r a c t i o n aad l i g a i d S c i a t i l l a t i o a 000268 
B a t e r i a l s i n t a s t e M s e l i a r g e a r e a s a t l o s a l a a o s f o r 800436 
H a t e r i a l s P r o d a c t i o n C e s t a r , 2 a » i r o B « e r . t a l H o o i t o t i n g S0SB85 
8 a t « E i a l s * «(10275 
B a t a r e F a a a l e E a t s * #The B e t e n t i o n 090076 
flasiaaa P e r s i s s i b l e Body B a t d e a s and C o n c e n t r a t i o n s of 000549 
B a i i a i B «»erBiss ib le COBcea t ra t ion (BPC} of B a d i o a c t i v e SS95S4 
• t B , K a t l S E i h e * iThe 000532 
BcBary B a s e t v o i r B c o s f s t e a F o l l o s i n g Shutdosn of 000424 
B e a s u r e i a a t aad S s s e s s a e n t of Skia Doses f r o s Sk ia OfOSSS 
Heasareaemt of Dose B i s t r i b a t i o a s a t a BoBe-Tissue 000350 
S e a s a t e s e a t of P l a t o a i a a i n l o a a d s * 000389 
B e a s u r e s e n t o f P l a t o s i u e C o a p l e i a t i o a i n S o i l and 000247 
fleasiire«ent f echa ig s i e s fo r s n v i r o n « e B t a l H o a i t o r i n g * 000418 
n e a s a r ^ B e s t s f o r t h e I f e a t i a 01-C* 000343 
MeasareaeBts of P l a t o n i a a i n Ssawate r* 000284 
H e a s a r s a e n t s of P l a t o n i a a 239 i a I a n * 000346 
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f ln t e rca l ib ra t ioE for loa-SBergy Phctes 
of Fadiat icn Safety and Efficiency of t>rophylatic 

t po t en t i a l Scarce lerBS aad Control 
Sttontiun 90 and Tron 55 in iSagaent ia l Prcceaare for 

•High Pressora 
FOSSIIIS Spam* tKiae t ics and 
tC l i s i ca l Pedlcine and iledical Bessarchs Studies on the 
Sadioaucliaes* » 

»Ihe Dynaaics of l i f e . 3. 
Baaiochesical Deterainatloa cf Oraniat in Fnviron»ental 

IChelates as Contrast 
KompatisoB of Platoniua and PtoBethiaa containseBt for 

» 

Intoxicat ion* «Clinlcal Hedicine and 
•The 

of PlutOBia* la toxicat ioB* t c l i n i c a l 
Seoort for 1971 t o t he OSaBC Division of Biology and 
Peport for IS'^I t o the BSIEC r iv i s ion of Biology and 

a su taa t? prepared for the SAS-SBC low Dose-Study Group 
tSeed se lec t ion ia DIP0OC!"YS 

•Geohydrology of the Sastera par t of Pahute 
1. The Bls t r iba t lon of » l a ton iua , fiadlao, BadiothoriaH, 

•The Baboon as an Experinantal anlsa l for 
•Technical Progress Beport on the 

age and Physicoehe«ical Fors on Platoalan "ox ic i ty and 
t E l n s t e i a i a a Toxicity and 

239* ICalciaa and Phosphorus 
#FinsteiniuB and Berlcelius Toxicity and 

of Diaainocyclohexanetatraacetic acid on the Pla toaiaa 
Babbits Conpariscn with the Roase* # 

f i n t a r a c t i o n s in the 
plutoEia« 238 PB02 Hicrospheres Following • 

*cooparativ« Effects in Haasters , Bats, and 
249, PlatoBian 239 and Sadiua 226 t o x i c i t y Studies in 

D i s t r i b a t i s a cf Bonoaeric and Pclyaeric Platoniam ia 
olutoniuB in the Shoots and Boots of #Iaflae»ce cf Soil 

•Po ten t i a l Sole of tha Soil 
•Relat ionship of 

of Pats Ouritg Chronic peroral a a a i a i s t r a t i o n of tha f 
af ter chronic Inhalat ion of iBehavlor and Nature of the 

i lnf luenee of PlutealaB oa tbe Soil 
and s l c r o n a t r i e n t Contents of PI54619-5-1 »Bffects of 

and DfPa app l i ca t ions oa SBericlua 241 and 
Other Factors*' »Beg«latleB of the 

tPaaia t ion Effacts on 
and Photobiological Sction of Po l lu tan t s oa aquatic 

•Characterizat ion of Fallout Pa r t i c l e s froa BlecttoB 
ifeptaniaB-Induced Pat ty l i v e r s in Batss Electron 

of Exogenous P a r t i c l e s by Blgh-Toltage I l ec t roa 
f se t en t ioa of P la ton ius Oxide 

Deposition and Betention of Platoniun 238 Eioxide 
« h e So l ab l l i t y of Plutoniua 238 Dioxide 

and Pathology Polloslag peedlng of Platoniam 239 Pa02 
Soluble Plntonia* 238 froi Crashed Platoniaa 238 5a02 

iCarcinoganicity of Inhaled Platoniaa 238 frot Crashed 
•Carcinogenicity of Inhaled Plutoniua 239 froa Crashed 

inhaled Ceria» 144 Fused Clay P a r t i c l e s or #ln f i t r o 
i D i s t r i b a t i o n , Biological S f fec t s , and 

• l a g u l a r l t i e s in the Biogeaic 
fDraniaa 
fOraBiaB 

Cell for the Deta r t ina t ion of Badon In Oraniaa 
•Bleaental Charae te r i t a t ion of s i au la taa Oraniaa 

•Character izat ion of i s t a a l aad Simalated oraniaa 
•Chronic Bxposare of Ha«sters t o s inu la tea Oraaioa 

•Chronic Bxposare of Dogs to Si tu la tad oraniun 
P a t s , and a lee of Exposure t o Siaulataa Oraniai 

t o Short- l ived Decay Prodacts cf Baden 222 in oranlum 
Badiation Protection eaiaance for Ondergroaaa nra i iua 

DeteraiBatloB of saveuteen Ble tents i s Oraniaa 
of lung Cancer Incldenca in South afr ican Gold/OraEiuB 

•Peacefal I p p l i c a t l o a s of sac lear Explosions 
I r r a a i a t i o a by Radius 226 and California* #Tha Hanford 

fPlutonius ia 
fEinsteioiaa Tomicity and i e t a b o l i s t in 

of S t roa t iu t 90, BadiuB 226 mi PlatoaiuB 239 ia 
nhB Bast Ptoblea l a Craaiaa 

•Kinet ics and lechanis* of l ecoan la t ioa of PlateniuB by 
Bones a Possible ixplaaat ion of fhelr Different t t h e 
CalifornluB Mhe Haafora Biniatoee Stine as an In iaa l 

Behavior of I»ES1I fRIDEITaTI {Creosote Bush) in the 
Procsssi»g* #Bnyirona«ntal 
Pantei p lan t Covering Cslana»r l e a t 1972*#Eavlro»«eBtal 

fTechniguas of Personnel 
seport for 1972* tBavironBentat 
Beport for 1973* fSnvirenBental 
Contractor S i t e s , Calaidar Tear 1972* #ga»iron«ental 
laboratory . Calendar l ea r 1972* •environmental 

Heasareaents* 000509 
Seasates in Sa ta ra l t raaiuB operation* #assessaent 008541 
Psasoras* 000569 
Heasaring P la ton ia i 239, PlatonluB 238, aaericiuB 241, 000289 
Bechanical Propert ies of Rt. Helen, Hevada, Toff* 000342 
Hechanisa of accaaalat ion of Plutonian by SISGOBHDS 000172 
Secbanisa of Platonia» Intoxicat ion* 000355 
Hechanisas of Bepatic Optalte of Hepatotropic 000235 
»echanis»s of nonsurvival and the Relation of Dose s ize* 000217 
Heaia by Blectrodeposi t ion* » 000271 
Hedias nranius-Ofpa" 000212 
Bedical appl ica t ions* 000318 
Hedical I spec ts of Beryl l iua Disease* 000408 
Bedical I n d a s t r i a l lazards* 000469 
Medical aesearchs Studies on the Hechanisa of Plutoniuii 00035S 
Hedical Wse of Californiaa 2S2* 000353 
BediciBe and Hedical Eesearchs Studies oa the hechanisa 000355 
Medicine, Tol . 25 Physical Sciences, Par t 25 000470 
Hedicine, volaae Is l i f e Sciences, Part 1; Biological 000233 
Beating of July 25, 1973)» low l e t and aipha-Badiation { 000136 
«B8BiaBI and PEfiOGiafHlS PSSICIIMTOS* 000306 
Hesa, Sevada Test S i t e , Hye County, Wevada® 000339 
BesotborioB, and s t ron t iua aod the Sequence of 000985 
Ketabolic Studies of Bone-Seeking aadlonuclldes in «an® 000049 
>!etabclic Stadias of Prodact* 000074 
Hstabolisa in the fiat* tBffect of 000203 
Retabolisa in Hiniatare Srtne"* 000177 
SetabollsB in Babbit Bone Onder the Effect of Platoniaa 000063 
Setabolisa in Sats* 000130 
HatabolisB in Fats* of the Calciaa-Dis©aiu» Salt 000026 
Batabolisa of HoBoneric aad Polyneric Platoniua in the 000184 
Hetabsl iss of Pla toaiaa 239 and feptuaiua 239"i' 000206 
Hetabolisa of Soluble Plotoniaa 238 fron Crushed 000190 
Sice of Bxposare t o s i au la ted Oraniu« Bine atsospheres* 000166 
Hice® tCal i fora iua 252, Cal iforniaa 000231 
Mce* fost«osarco«as as Belated t o Tissue 000183 
Microbial a c t i v i t y on the Optaite and Dis t r ibut ion of 000249 
Ulcrobiota ia the So lub i l i aa t ioa of Plutoaiun in Soil® 000249 
HicEodlstr ibation of I lpha P a r t i c l e s t o Baaaga* 000087 
Microdistr ibat ion of Plutoniua 239 la the Bone Tissae 000161 
n l c rod i s t r l bu t ioa of Plutot>ia» 239 in the Sat Organisa 000124 
Microflora^ 000081 
Micronutrient and DTP! appl icat ions on a«ericiaB 241 000246 
Hicronatrient Contents of PI54619-5-1 Soybeans Sroun in 000246 
Hlcrcsa t r ien t S ta tus of P lan t s by Chelating agents and 000243 
Hicroorganisas aad InaepeDdaat cel l Systeas'* 000362 
«ieioorganis«s* tBiological 000156 
Hlctopiobe X-Ray analyses^ 000254 
Bicroscopic ana Biochaoical s tadias* 000028 
Bicroscopy* »Sabeellalar I den t i f i c a t i on 000002 
I icrosphares i a Beagle Bog tangs* 000250 
Hierospberes in Beagles* tPulBonary 000251 
Hicrospheres ia Siaulated Gastr ic Ja lce* 000209 
Hicrospheres t o S^ine* #Passage Tiae 000213 
Hicrospheres Following l a t r a t r a c h e a l or Intraabdoninal 000190 
iiciospheres*' 000193 
Hicrospheres* 000192 
Higration of a lveolar iacrophages Proa Bogs t h a t 000072 
Higrat los of Radioactive Eleaents* 000115 
Higration of Oraaiam* 000295 
Hi l l Tai l ings Problens in Grand Jaac t ioa , Colorado* 000507 
Hil l Tai l ings Study, Phase 1, Progress Report* 000426 
Hiae atBosphare* #a Hodified S c i a t i l l a t i o n 000460 
Hiae Staosphetes^ 000368 
Bias atmospheres'* 900523 
Hine atBOspheres* 000220 
l i n e ItBospheres'^ 000224 
t i n e atBoapheres* iconparative Effects in Ha t s t e r s , 000166 
Bine fotlters by Deter i iaa t ion of Poloniaa 210 i a the 000401 
a iners in the United s t a t e s * t S c i e a t l f i e Basis for 000411 
l i ne r* Tissna by Weatron ac t iva t ion ana lys i s and 000073 
BiBets* #* B i o s t a t i s t i c a l Iave»t iga t ion 000356 
i i n e s , Cheais t ry , Gss Extract ion, Oil Et t rac t lon* 000333 
Hiniatare Swine a* an animal iodel for In t r acav i t a ry 000225 
Hiniatote Ssiae* 000128 
l i n i a t u r e Srtne® 000177 
Hiniatare Srtne* *Coap«Eati»e t o n i c i t y 000140 
Slnlng Operations a t Jadaguda* 000395 
M1S60BI0S FOSSIIIS Spawn* 000172 
isfla ef Fixation of Pl«toiii«« 239 aad iBerie iu* 2«1 in 000227 
iodel for Int tacayitSEf I r r a a i a t i o n by Badiat 226 and 000225 
•ojava Desert of Sevada* on the Dis t r ibo t ioa and 000292 
HonltoriBf and Personsel protection in o raa i a i 000503 
Soaitoring and Po l lu tan t Invemtoty Progta t Report for 000476 
Scnl tot iag and Badiatioa Sutvayiag* 0005S3 
Honitorlag at irgoane Sa t ioaa l laboratory, innaal 000505 
Sonitoring at irgonne Bat ioaal l abora tory , Innaal 000504 
iOBltsrimg at i a j o r 0 . S . » to»lc Bnetgy co««i«sioa 000475 
ion i tor ing in t h e f i e imi t f of tha l o s l l a i o s S c i e a t i f l c 000««3 
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annua l l e p o r t f o t 1972* # E n v l s e « B e n t a l 
a n n u a l S e p o r t f o r 1971* t E n v i t o n i e n t a l 
Due t o sadoR Decay P r o d u c t s * I S e i s o n n e l 
Sxposure by I n h a l a t i o n o t i s s l a t t t a a e B t foe C c B t i n o e t s 

#Feea B a t e r i a l s P r o d u c t i o n C e n t e r , I n v i r o B s e n t a l 
t B n v i r o n a e a t a l 

•1972 S a t i o n a l B e a c t o r t e s t i n g s t a t i o n , B n v i r o B a e n t a l 
T e s t i r e a s Osed fo t Onaergroand l a c l e a t f B n v i r o n B e n t a l 

• I f f l a e a t and I n v i r c E n e n t a l 
f S n v i r o t i B e n t a l 

Reactor f r o t J a n u a r y 1, 1971 t o Deceaba t SBaviromBeata l 
#1972 E n v l t c n m e n t a l 

• a n n u a l B t f l u e n t Data and E n v i r o a s e n t a l 
• K n o l l s a t o a i c "owsr l a b o r a t o r y i n n a a l I n v i t o n m a n t a l 

i a n n u a l E n v i r o n n e n t a l 
Co»Biss ioE , Oak Bidge F a e l l i t l e a , • i B v l t o u a e n t a l 
^ o s a i a s l o n , PaSucah Gaseous t i f f u s i o n f l n v i r o n o e n t a l 

i E n y l r o n a e n t a l 
»annua l E n v i r e s a e n t a l 

• P o r t s i o u t h Gaseous D i f f u s i o n P l a n t , E n v i r o n a e n t a l 
ft Beview of H e a s a r e a e n t T e c h n i g a e s f o r I n v i r o D B e n t a l 

of I n s t r a a e n t a t l o n fo r O c c u p a t i o n a l and E n v i r c i m e n t a l 
B i b l i o g r a p h y » 

2 . p o s t e x p o s u r e B e t e n t i o n and B i o l o g i c E f f e c t s i s t h e 
Comparison » i t h t h e Boase* » H e t a b o l i s » cf 

# O s t e o s a r c o s a s a s B e l a t e d t o ' ' • I ssae D i s t r i b u t i o n of 
Bone* t g u a n t i t a t l v e Compar ison of 

t a n a t O B l c D i s t r i b u t i o n of 
t h e Whole Body B e t e n t i o n and t h e T i s s u e D i s t r i b u t i o n of 

• I n f l u e n c e o f age on t h e l a t e S f f e c t s of 
and I t s C y t o g e n i c E f f e c t i D i s t r i b u t i o n and B e t e n t i o n of 

• H e a l t h P r o t l e B S B e l a t i n g t o P r o d u c t , 
M u l t i p l e I B ^ a l a t i o n of a P l a t o n i a a # B i o c h e t i c a l and 

on W i l d l i f e and O o n e s t i c a n i i a l s exposed t o t h e Ground 
P o l y e e r i c P l a t o n i u n in t h e B a b b i t s C o n p a r i s o n w i t h t h e 

t p o s t s h o t D i s t r i b u t i o n and 
I e t h o d s of D e t e t B i n i n g P a d i o n a c l i a e C o n t e n t a t o r Below 

B a d i a t i o n ana H a i i a a a P e r g i s s i b l e C o n c e n t r a t i o n { 
t S i g h P r e s s u r e B e c h a n i c a l P r o p e r t i e s of 

Per iod J anua ry 1 t h r o u g h June 3 0 , 1973* t P e r f o r s a n c e of 
l o r p h o l o g i c a l changes In t h e l u n g s of S a t s a c c o i p a n y l n g 
SPBOving Rner i c in i i 241 f r o o t h e Bat* *? 
low l e t and S l p h a - F a d i a t I o n t* samnary p r e p a r e d fo r t h e 

• t h i r d annoa l 
B l e i e n t Hea l th P h y s i c s and S a f e t y a t Cal? Bidge 

t F n v i r o n a e n t a l H o n i t o r i n g a t a rgcnne 
S F n v i r o n s e n t a l H o n i t o r i n g a t a rgoane 

i o n i t o r i n g Program B e p o r t * #1972 
a v a i l a b l e l i t e r a t u r e P e r t a i n i n g t o t h e BSa iC ' s 

Sands and S o i l s , ' e b r a a r v - . l u a e 1968* I 
t o San* t c o n t r i b u t l o n of 

» 
B e t e n t i o n and *a F i v e - t e a r I n h a l a t i o f i s t u d y n i t h 

S a f e t y and F f f i c l e n c y o t P t o p h y l a t i c B e a s u t e s in 
f r o s Son? P o s t n o r t e s t i s s a e s * " *Hu«an f x p o s o r e t o 

• •Ske le t a l l o c a t i o n o f F a d i a t i o n Induced and 
Bat Organism a f t e r Chron ic I n h a l a t i o n of *Behav ior and 
Water aad t h e Dran i an 234/tJraniUB 238 O i s e g u i l i b r i a a in 
I n h a l a t i o n of P l u t o n i a n D iox ide* * 

i l i d r e n a l D i s t r i b u t i o n of 
• I n t e r a c t i o n s i a t h e l e t a b o l i s B of P l a t o n i a i 239 and 

• l i c r o s c o p i c and B i o c h e t l o a l S t u d i e s * « 
f l r r a d i a t i o s and t h e 

' i s s i o n P r o d u c t s on *he F u n c t i o n a l S t a t e of t h e c e n t r a l 
Scanne r s^ # 

of Seven teen E l e a e n t s in Oraniua H l n a r s T i s s u e by 
t H o n o h o t o g r a p h i c a l p h a a u t o r a d i c g t a c h y and 

i B i o l o g i c a l F f f e c t s of C a l i f o r n i u a 252 
i s e r i c l u B 241 a f t e r l o n g - t e r n I r r a d i a t i o n w i t h P e a c t o r 

• B a a i o a c t i v l t y of 
*a P r e l l e i n a r v S e i s s i c i t y Study of t h e Soa the ra 

• B a d i o l o g i c a l Survey of t h e 
Dnderground S E n v i t o n a e n t a l " l o r i t o r i a g s e p o r t for t h e 

» 8 a t e r O a a l i t y and P h y s i c a l C h a r a c t e r i s t i c s of 
O i s t r i b a t i O B S of t h e T a s c a l a r F l o r a ( t E c o l o g y of t h e 

P r o b l e n s F o l l o w i n g F u c l e a r " fas t ing a c t i v i t i e s a t t h e 
S t a t e n e n t , Onderground s a c l e a r t e s t i n g P r o g t a n , 

of F i n d i n g s B e l a t e d t o t h e t e s t i n g Program a t t h e 
iGeohydrology of t h e l a s t e r o P a r t of P a h a t e Hesa, 

P a r t of P a h a t e ^ e s a , Sevada T e s t S i t e , f y e County , 
c o n t a a i n a t e a a r e a s on t h e " e s t Bange CoEiplex in 

?PlDB!i'ra''a [Creoso te Bush) In t h a Hojave B e s e r t of 
of Horned l i z a r d s IPHBTSOSOBJ PiaTTPaiNOS) in Southern 

»Higli P r e s s u r e H e c h a n i c a l P r o p e r t i e s of fit . He l en , 
• c o m p a r a t i v e T o x i c i t y of a o s r i c i u i i 241 

« 8 c o t e T o x i c i t y of I n h a l e d P l a t c r . i u B 239 
«"he B i o l o g i c a l D i s p o s i t i o n of S l n s t e i s l a s 

t l p p l i e a t i o n of C e l l u l e s e 
of t h e s k e l e t o n a f t e r Inhala-c ion of a « e r i c i a n 

B c n i t o r i n g in t h e T i c i n i t y of t h e Savannah S i v e t P l a n t , 000482 
H c n i t o i i n g im t h a f i c i n i t y of t h e Savannah S l v e r P l a n t , 000496 
S e t i i t o r i a g o f S e a p i t a t o i y Tpa®t O v e r i t r a d i a t i o m Hazard 000349 
B c n i t o t l a f of f i d s l f o l t i s e of t h e Beag l e Dog Dar iag 000053 
B o n i t o t i n g a n n u a l S e p o r t f o r 1972^ 00048S 
i o n i t o r i n g a n n u a l B e p o r t , 1972* 000467 
a c n i t o r i n g P r o g r a * S e p o r t * 000489 
H o n i t o r i n g Bepor t f o r t b e Sevafla T e s t s i t e and o t h e r 000473 
H c n l t o r i n g l e p o r t f o r C a l e n d a r l e a r 1972^ 060487 
H c n i t o x i n g Bepor t f o r C a l e n d a r t e a r 1972* 800412 
l o j i i t o r l a g Bepor t of t h e l a c t o s s e B o i l i n g l a t e r 000492 
H o n i t o r i n g l e p o r t * 000444 
B o a i t o r i a g l e p o r t * 000488 
H c u i t e r i n g B a p o r t , Ca l enda r Yaar 1972* 000486 
H o a i t o r l n g S e p o r t , J anua ry -Deeenbe r 1972* 000420 
H o n i t o r i n g l e p o r t , Oni ted S t a t e s i t o a l c Energy 000484 
H o n i t c i i n g B e p o r t , Oni ted S t a t e s a t o a i c Energy 00049a 
H o n i t o r i n g B e p o r t , 1972* 000474 
H o n i t o r i n g S e p o r t , 1972* 000421 
H o n i t o r i n g B e p o r t , 1972* 000429 
H o n i t o r i n g * * P l u t o i i i u « : 000418 
s o n i t o r i n g * »BaaoB 222 and I t s D a a g h t e r s , a Bevlaw 000419 
H o n i t o r i n g , c o n t r o l aad D i s p o s a l of T r l t i u n , a S e l e c t e d 000581 
Homkey, Dog and B a t * S a t a r a l U r a a i u i Diox ide »TO2) O u s t . 000114 
Moaemeric and P o l y a a r i e P l u t o n i u a i n t h e B a b b i t s 000184 
BonsEer l c and p o l y m e r i c P lu ton ium i a Hioe* 000183 
Bonoaer i c and P o l y s e r i c P l a t o n i u a in Babbi t Barrow and 000182 
Hencae r i c ana P o l y s e r i c P l u t o n i u a 239* 000228 
Honooer ic P l a t o n i u n and P o l y m e r i c P l u t o n i u B * OTPJ on 000092 
H o n e a e t i c P l u t o n i u B 239 i n t h e Bat* 000132 
S o n o a e r i o P l u t o n i u * 239 C i t r a t e i n t h e Ch inese H a a s t e r 000033 
Honth of l a r c h , 1945* 000163 
B e r p h o l o g i c a l Changes I n t h e l u n g s of P a t s accoapany iag 000189 
Hot ion E f f e c t s of onderground n u c l e a r D e t o n a t i o n s * 000307 
•Jease* t H e t a b o l i s s of Honoser ic and 000184 
Bcvaaan t of S a d i o n u c l i d e s i n S a c l e a r C r a t e r i j e c t a * 000334 
i«C l e v e l i n Waste Water , Env i ronmen ta l O b j e c t s and 000430 
HPC) of B a d l o a c t i v e C o n t a a i n a t i o n i n a i r and l a t e r 000554 
m. He l en , Sevada , Taff» 000342 
H u l t i p l e Hepa F i l t e r s a g a i n s t P l u t o n i u B a e r o s o l s f o r 00054e 
H u l t i p l e I n h a l a t i o n of a P l a t o n i u n C i t r a t e a e r o s o l * and 000189 
H u l t l v a r i a t e a n a l y s i s of C a l c i u n DTPa F f f e c t i v e n e s s i n 000200 
HRS-1SC low Dose -S t ady Group s e a t i n g o f J u l y 2 5 , 1973)* 000136 
S a t i o n a l Confe rence on B a d i a t i o n C o n t r o l , Sew Hor izons* 000556 
N a t i o n a l l a b o r a t o r y * • T r a n s u r a n i u a 000545 
l a t i o n a l l a b o r a t o r y , annua l Sepor t f o r 1972* 000505 
S a t i o n a l l a b o r a t o r y , a n n u a l Bepor t f o r 1973* 000504 
S a t i o n a l B e a c t o r T a s t i n g S t a t i o n , F n v i r o n t e n t a l 000489 
N a t i o n a l a e a c t o r T e s t i n g S t a t i o n , I d a h o * of P a b l i c i t y 000589 
S a t a r a l Bnv i ron t j en t a l B a d i o a c t i v l t f i n South F l o r i d a 000449 
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pH of t h e I n j e c t i o n S o l o t l o n * » D i s t r i b t t t i o n of 900199 
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P h y s i c a l P r o p e r t i e s of t h e T r a n s p l a t o a i a a l l e a e a t s * 000287 
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P h y s i e o c h e s i c a l Form on P l a t o a i a a T o x i c i t y and 000203 
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P h y « i c s C o n s i S e r a t i o n s in P r o c e s s i n g T r a n s p l a t o n i u B 000524 
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" f fec t s on PBE of CaliforniaB and i^aaian fieactioss of 
the Si?in ana fron the Satcataneoas • ' issaa of Tcoag 

oa americiaii 241 and "fieronatrieat Contents of 
iCrcss-

••^adlation protect ion in a Peptocassing 
•Effects of Fadiation on Higher Plants aad 

ana poUatant laventory Prograa Eeoort for Fantex 
t l s t e r a c t i o a s of Pla tonia i aerosols with 

SteSB S t e r i l i z a t i o n of ' loil on Pespoasa of ?»c Desert 
»f!>e Behavior of «asta Baaionaclides ip Sc i l -

"on i to r ing in the Vicini ty ef the Savaaaah Piver 
ifonltoring in tha v i c i n i t y of tbe Savannah River 

i t o a i c Fnergy Cc»«issioE, Padacah Saseoas Oiffasion 
•Portstooth Gaseoas Piffuslon 

•aoclty F l a t s 
* tClBarroB P la ton ia t Ptodnction 

Specifc a c t i v i t y of Iron and Zinc in shoots of Grafted 
#a PewieH of Transiiranic SleBetits In So i l s , 

Platoniaa 239, Tangsten 185, and lead 210 froa Soil by 
•Effects of Radiation on Higher 

*SegalatioB of the Hlcroaatr ient Statas of 
of t l u too ion Cosplexation in Soil and Optaite by 

Hlfblf iBprobable, Were t o Occar in l a rge Saclear Po«ar 
CoBsegaences of Hajor accidents in targe saclear poser 

Saaioactive tpe r s i s t ence of PadionacHaas in S o i l , 
Fnyiroamantal faaia t ion protect ion fros Saclear Pe»er 

IBioeavironaental Ff fec ts associated with l ac l ea r Po*#r 
State of Platoniaa 239 on I t s Early satentioB in 

O l t r a f i l t e r a b i l i t f and Disappeaiaace of PlatoEins from 
•Concenttatioo of P la ton ia t 239 ;•») ia the Blood 

on a Fenced Popalation of HorEed l i z a r d s IPBPflWSOHa 
Wes F i r e Prc tec t ien Systeas fot F i l t e r 

fPeports avai lable ia 
fSeactioB of Bigh sa l t igaeeas 

l i r P i l t e r s s S ta te of the a r t Saaaary Pertaining to 
•Bi l ia ry f i c re t ion of 

» 
ipnviroBBental l eve ls of 

Case which Involved a »oana Contasinatea with Insoluble 
f lBteract ion of 

« tftirborne Pelease of 
BBVirouaaBtal Dis t r iba t lon ana Bioiadical tifscti* t 
Body BeteatiOB and the Tissae Dis t r iba t ion o£ Boaoaetic 
appl icat ions* iCosparison of 
Saapless » Combined Solvent Ix t rac t ioB- t iga id # 

fFffects ef Conbiaea 
t D i s t r i b a t l o a , Bxcretion aaa Effects of 

#«'iEetics ana Beehauisa of accoaalation of 
F i t t e r s * «Deter«iaation of Orisarv 

•Chesical assay of 
fSffect of Ige on absorption of 

6 . Cheaical Ssaoval of Harrow and I t s associated 
Optiaize Cosait ions for the Padicchaiiical Separation of 

Basoval. 5 . O l t r a f i l t e r a b i l i t f and Disappearance of 
Effect ive fxssae Thictness in the assess ien t of 

fSetabolisB of Bonoaeric and Polymeric 
Hlcrobial a c t i v i t y on the Uptake and Dis t r ibo t lon of 

•Bapid OeterBinatiOB of 
t i ga l a S c i n t i l l a t i o n Counting* iOeters iaat ioa of 

tChtoaic t o x i c i t y cf Inhaled 
# 

#the Dis t r iba t ion of 
Fael Technology. Part 2s Badiation ixposare f to i 

t o Tissae B l s t r i ba t ioa of Hoaoaeclc and Folyseric 
# 

#Qaant i ta t ive Coiparlson of Bonoaeric and Polyaaric 
iHeasareients of 

iDetera ina t ios of 
fOeterBinatioa of 

Sole of the Soil Bicrobiota l a tha Solobi l i sa t ion of 
tBffects of 

•Effects of I n t t a a e r a a l l a jec t ion of 
•Factors laf laencing Seasateteot of 

•The Use of Ion-Exchange Basins I f t e r the Bntrancje of 
fpe la t ive Bffects of l a e r i c i a s and 
fpe la t lve Effects of a ter ic ioa asd 

f laf laeuce of 
•Rela t ive I f f ec t s of gBericioB and 

tBiomeaical Sffects of 
#Bio«edical Effects of 

•The Effect of the Pbysical-cheaical Sta te of 
fBelat ive Effects of iBet lc io* and 

ifke 8e te t«inat ion of 
i 

30, 1973* tPerforaance of Hnl t ip le Hepa F i l t e r s against 
• In t e r ac t i ons of 

the laBfs of Pa t s accotpanylBg i o l t i p l e Inha la t i cn of a 
•Developient of Hethods fop Beasareient of 

i Phv<!iology and Toxicology of Plmtonias 239* 
Pig S»:in« «Oose-»?ate 
Pigs* «Ibsorption of »latoiiia« 239 '"hroagh 
PI54619-5-1 Sovbeans Grown in Calcaraoas Hacienda toas 
Plaeental Passage of ac t in idas in the Pat* 

a t t anl Staay of the t i f f e r e a t Safety "ac tors* 
an+ CoiiBnnities* 
ant Covering Calendar Tear 1972* ilonitoriag 
ant Foliage* 
aet Specias* igffeet of 
ant Systess* 
ac t , annual Beport for W i * #FaviroS!iantal 
a n t , annoal Peport for 1972* »BnviEoa»eatal 
a o t . Calendar fear 1972* Peport , United Sta tes 
an t , invironaental Sonitoring Beport, 1972* 
an t , Janaary-Becesbec 1970* 
an t , l i cense S'iH-1174, sect ion E, appanaix D Statenent 
ants ana on Iron 59, zinc 65, laad 210, and a t e t i c i u s 
ants and aniiials* 
ants aad los Extract ing Solatioas* fSeaoval of 
an ts aad Plant Coaaanities* 
ants by Chelating agents and Other Factors* 
aa ts* tDeveiopBent of Hathods for Heasareaest 
ants* assaaed accidents , ' theoret ical ly Possible bot 
a a t s , a Stady of Possible Ceaseqaesces i f Certain 
a n t s , and Saa l l Sasnals in areas Contaainatea » i tb 
a n t s , a p r i l 21-22, 1971«o£ the Sonfsern Conference on 
an t s i a Selected Bibliography* 
asaa and Selectaa Soft Tissaes of Beagles* Chesical 
assa as a Function of OTPa Traatsent aad of the 
asaa of the Beagle* 

PiaiTBHUlOS) in Southern sevada* iEEfects of Sadiation 
eaaas* 
otisfcare Open Fi le* 
BE Organic Waste »ith S o i l , I n t e r i s Seport* 
atonia aerosols* iBigh-5fficiency P a r t i c u l a t e 

totsiaa a f t e r Palaonary Deposition in Pats* 
tonioa and the l i ve r of the laaa tnre Sat* 
tonioB and the icausplu ten ios Eleaents* 
•ooiMffl aaa ftaericiaB 241* ifhe Stady of a 
tonia» ana ces iaa Oaring Chelation Therapy in Pats* 
toniaa and I t s Cospoaads Oaring Overheating lac iden ts 
ionia» aad Other transaranima f lesentss Soarces, 
tonioa and Polyser ic Plotoniaa* BTPA on the Shola 
tonin* a»a ProBetbiaa Containaait for Hedical 
ton ias and iraniaB analys is in BnvironBental 
t on l a i aad I - I r r a d i a t i o n in the -Bat* 
tonioa as a Bone-Seeker* 
toniaa by ilSGOElOS FOSSIIIS Spawn* 

atonioB by Sadiocfcetical analysis on Ion Eichange 
toniaa for SafegaarSs* 
tonian f ro i the e a s t r o i n t a s t i n a l Tract of Eats* 
toBioa f ros 8oBe*Progress Beports P la tonias Besoval. 
tonioa froa large folaE© Ssawater Sa«ples*Stoaies t o 
tonioB fron plasaa as a Ponction of BTPA Treataent 

atonioB in the lang*iEapir ical Poraala for Es t iaa t ing 
tonioa i s the Sabbits cotpat lsoo with the Hoose* 
toniaa in the Shoots ana Hoots of Barley* of Soil 

ntonlam i a Bioassay Saaples* 
ton ia i in Biological Ba te r i a l s by Extract ion and 
toniaa in Dogs* 
toniaa in Environaental Waters* 
toaiuB in l i g a i d t a s t e Disposal a reas a t tos alaaos* 
tonioB i s HB Pmel Haaafactare* fPlatoniua 
toaiaa la l i c e * tosteosarcoaas as Balatefl 
toniaa i a Hiniatare Ssioe* 
toftiai in Rabbit Harrow and Bone* 
tonioa in Sea»ater* 
toniaa In Soil* 
tonioB ia Soil* 
toBlao in Soil* i p o t e n t i a l 

utonitta in S»ine Skin and I t s 8e«o»al* 
toniaa im Swine* 
tonia« in Soands* 
toaian in to the S a s t t o i a t e s t i n a l t r a c t * 
tOEina on the Bone la r ro»* 
toniaa on tfce Peripheral Blood* 
toniuB on the Soil Hicroflora* 
tenia* on Seoeral l e a l t h and l i f e spa i* 

etoni«« on Hasans* 

ton 
atoa 
OtOB 

tOB 
ton: 
t o n 
ton 
t o n 

t o n i a a on Hasans* 
on I t s E a r l y D i s t r i b a t i o n i n t h e t i t e r * 

OB on S k e l e t a l S t r o c t a r e s * 
,o« t o a a e r i c i a a l a t i o s i n B i o l o g i c a l S p e e i n e o s * 
mm a e r o s o l S i z e c h a r a c t e r i s t i c s * 
«B a e r o s o l s f o t p e r i o d J a n a a r y 1 t h r o a g h J a n e 
aa l e r o s o l s w i th p l a n t F o l i a g e * 
vm C i t r a t e a e r o s o l * aad i o r p f c o l o g l c a l Changes i s 
BB C o B p l e x a t i o a In S o i l and Optake by p l a n t s * 
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Washington* # Platon 
addenaaa to 1972 Basalts of the Contlaaed f Ploton 
in fevada* «Soll Surveys of Five f loton 

#Bxct«tion of Plutos iua 239 i» s Pa t ien t with a Platon 
t a ssesssen t aad lanafenent of a Ploton 
»assess«ent and Banageieat of a Slaton 

1* » P la tan 
•soae t co log i ca l I t t r i b a t e s and plutoa 

«Chrcnic Effects of Inhaled Platoa 
tchronic Sffects of Inhaled Ploton 

P a r t i c l e Size on the C a r r i e r - D i a t i l l a t i o a analys is of Platon 
ia Baboon Bpes ;paPIO PIPIO) by tha Inhala t ion of Platon 

abdOBinal Cavity of Bats* •Carcinogenici ty of Platon 
tExcretion of Platon 

froi P lu toa ia i In I IP ' a e l Hanafactare* • Ploton 
ifhe Detection of airborne Platon 

tln-PhaatOB Dosiietry of Prctotype Ploton 
Size on Total Dose Deoosi t ion, Betention and f Platon 

I Platon 
t l r e a t e e n t of Ploton 

and '•aaical Pesearchs Stadias on the HschanisB of Platon 
•Fadiat ion Dose Pates for platon 

Salt of Diaainocvclohexanetetraacetic acid on the Platon 
fFetentioB cf Plotos 

•Taarina Bxcretion in Beagle Dcgs a f te r Inhala t ion of Plutoa 
• f i ea taen t of acute Plmton 

S, appendix D s ta teaent* t c i sa t ron Ploton 
•Progress Beports Platon 
tProgress Beports Platon 

Disappearance of Platoniam fros tProgress Pepcitt Ploton 
I t s associated P la ton ia i fros Bone* #Progress Beports Platon 

• I f fec t of age and Physicocheilcal For« on Platon 
tEffect cf Splenactoiy on acate Platon 

Chelating agents* » Platon 
»Bioseaical FoHo«-np of tha Banhattan Project Ploton 

WlatoaiaB 242 vs Platoa 
»»rodaction anl Dosimetry of Sxpatlnental g o a n t i t i e s of pluton 
of the In y i t r o So lnb i l i i t y of pespirable Pa r t i c l e s of Platon 

The Seasonal s t r a tosoher ic D i s t r i ba t i on of C3a»iaiii 109, Platon 
•Carcinogenicity of Inhaled Platon 

microspheres Following «Hetabolis» of Solable Platon 
•Carcinogenicity of Inhaled Platon 

i T o i i c i t y of Platoniaa 23° and Plmton 
•Palaonary Deposition and Betention of Platon 

Jaice* »The S o l a t i l i t y of P lu toa 
of the Chinese Haaster Fcllowlug Inhalat ion of cloton 

fi^alloat of Platon 
»Theraal and Padiat ion Btfscts of Ploton 

»»cBte l e t h a l i t y of Inkaled Platon 
S»ina* #absotptlop of Platon 

«=as<'age fine asd Pathology Following Feeaing of Platon 
or #8etabol i s t of Solable P la ton ia i 238 froa Crashed Platon 

* Platon 
»GaB!»a "ay Dcsa Pates f ro i Shielded "li i tsn 

fPrance's Program for the PtoductioB and Ose of Platon 
f he S t ra tosDhTic loventory of Platon 

SDetection of Cytotoxic ivaphocytes in Beagles s i th Platon 
in t segnent ia l Procedate for Heasaring Platoaiaa 239, Platon 
Ixolanation of "liait Different »The Bo3e of F i ia t ion of Platon 

• In t e rac t ions in the •^etabclisB of Platon 
and Haaan langs Pariag Spring 1962* * Platon 

• t o x i c i t y of Platon 
scaliforniuii 252, Califcrr.ian 249, Ploton 

• s f f ec t s of PlatOB 
fFalloot Platon 

*la Vitro Binding of Pluton 
of Certain Ccnplex Componnds in the Peipoval of Platon 

fCarciaogaaicity of Inhaled Pluton 
of I t s Elinir.atioB* «oe te ra i sa t ios of Flaton 
Contaainatea injary* »rxcretion of Ploton 

*CO!iparison of Skeletal asa Hepatic Dose Pates froa Platoa 
Faroral administration of tha tR ic rod i s t r ibn t ion c? Ploton 

fBchavior a?a Tatars of the " i c r o d i s t t i b a t i o n of Platon 
»Infl«ence of Sge on the l a t e i f f e c t s cf BonoiieTic Ploton 

t f f i e l a t a l l i s t r i b a t i c B of a a e r i e i a i :«1 and Platoa 
Factors for Tsiffaren' Bodv Fla ids in tha assessment of Platon 

*ln 7ivc Heasareaaats of ploton 
»COBoara*-iv» Texicitv of Strontian 90, Radian 226 and ' ' la ton 

o* I t s Chanical cospoands* tThe Behavior of Platon 
SExcietion of Platoa 

t lnf laence of PafliaB 226 and Platon 
selocted #-"h= Ff<=eot of the "hysical-Cheaical Sta te of Platon 
f i e c ^ i o r * *Biological Effect of " l a t o s 

lavage and DIPS Trea*nent for the Semoval of Inhaled Platoa 
#?!>.«• Bisposition of lages ted . Injected, and lEhaJad Platon 

Ci?toganic t F l s t r i b a t l o n and Petention ef Hoaomeric Fiaton 
Barrier in Pats Polloslng Single Inhalat ion of Ploton 

in " a t s a f te r In t r a t r achea l a d s i n i s t r a t i o n of Solat ia Platon 
» Platon 

ConcentratioBB in Surface a i r a t Bichland, 
Concentrations ©f ISEl Seaweed Saaples. 
Contaaiaated areas on the Test Bange Cotples 
Centasiuated Tajary* 
Contaainatea foand Case* 
Contaainatea loand Case* 
Cootanination iBcideat of Jane 13, 1972. Part 

aa Contents of Patenalal vegetation in area 13* 
01 Dioxide la Dogs* 
aa Dioxide in Bogs* 
m Dioxide* tThe Bffect of 
OB Dioxide* t»eoplas«s Indnced 
aa Dioxide, asbestos , and Benzpyrene in the 
an Following IccideRtal Skin contaaioat ion* 
a« Fael Technology. Part 2s Badiation Exposore 
as Bazards* 
OB Heat Soarces for Circulat ion Sapport Systems* 
aa Inhalat ion s tod ie s . 3. Effect of P a r t i c l e 
a» Inhalat ion Stadias* 
aa Inhalat ions Case Staaies* 
Ol Intoxicat ion* tC l in ica l Hedicine 
aa Isotopes* 
as !«etabolisB in Bats* of the Calclat-Disodio* 
oa Oxide Hicrosoheres in Beagle Dog langs* 
aa Oxide* 
aa Poisoning* 
a» Prodaction Plant , l icease Sifl-1174, Section 
mm Beaoval. 3. Tasor Incidence Stadias* 
as Pe«oval. 4. Tasor Inciaence Stadias* 
aa Bemoval. 5. O l t r a f i l t e r a b i l i t y and 
am ae tova l . 6. Che»ical Beaoval of SarroB and 
« Toxicity and Betabolis* in the Bat* 
oa ••'oxicity* 
as Optake by Cell Cultares in Presence of Soae 
OB Workers* 

2 36 as an ana lv t i ca l Tracer* 
237* 
238 aaa platoniuB 239 Oxides and an 
2 3fl and Strontian 90* » 
238 froa crashed Hicrospheres* 
238 froB Crashea Platcnian 23S PB02 
2 38 in the Sat* 
238 ia the Pat* 
23S Dioside Hicrospheres in Beagles* 
2 38 Dioxide Hicrospheres ia SiBUlated Gastric 
238 Dioxide Par t i c l es* the Blood lymphocytes 
2 38 FrOB the S»aP-9a Barnap-III* 
2 38 "ttel Capsules on Dogs and Prisates* 
238 »a02 and platoniaa 239 Pa02 in Sats* 
2 38 Pa02 froa the S a s t r o i s t e s t i n a l f rac t of 
2 3fl Py02 ijlorospheres to Swine* 
239 p<io2 Bicrospheres "ollowing In t r a t r achea l 
238 Soarces f o r Cardiac PaceBakers* 
2 38 Soarces* 
2 38* 
2 38* 
2 38-lndacea Bone Tasors* 
239, americian 241, s t ros t ion 90 and Irop 55 
239 and Snericius 241 in Bonas A Possible 
2 39 and Weptanloa 239* 
239 and Other ISncliaas in Groasd level Sir 
239 aad Platoniaa 238 in the Bat* 
239 ana Baaiaa 226 "oxici ty Stadias io i!ice* 
239 and Strontiou 89, 90 on Ubino Bat flarroe* 
239 and zirconia» 95 in the lungs of Dear' 
239 by Calciat Sodiaa DTP»* 
239 froa the Organisa* l oe l a t i ve Iff iciency 
239 froB Crashed microspheres* 
239 in a l iving Hanaa orgaaisii from the Pate 
2 39 In a Pat ient ui th a Platoniaa 
2 39 in tha Beagle a? a "anction of Oosa level* 
239 in the Bone Tissae of i^ats Daring Chronic 
239 in the Pat Organi'SB a f t e r Chronic 
2 39 in the Bat* 
239 ia Beagles: Caa The? Be COBparea?* 
239 in loag* of DetarBinatica of Correction 
23<! ia fan* 
2 39 in Miniature Swine* 
23a in Pats af ter a Single laha la t ion of Some 

a« 2 39 in to tha In tes t ine* 
aa 239 on the Dental ".oot Canal of the Dog* 
OB 239 on I t s Sarly Betention in Plasaa and 
m 239 with Cataneous and Intracataneoas 
ijii 239 aerosols c f f a r i e d S o l a b i l i t y i n Beagle 
«i 239 c i t r a t e and Platoniaa 239 l i t r a t e * 
ail 239 C i t r a t e in tha Chinese Haaster and I t s 
aa 239 c i t r a t e * of the a lveolar-Capi l lary 
on 7 39 Cospoands* toneaBosclerosis 
a^ 239 Contaaiaation in the Seaver area* 
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Coabinea Bffect of t lP i and C i t r a t e on an In t raaasca ja r 
t m s e t o Osteogeoic Cel ls f tos 

•Beioval of Inhaled 
Preqaeacy and Dis t r ibut ion of ChroBoso»e i?he f f fee t of 

fSal loat 
Changes ia Deoxyribomacleic l e i a Oader the t f f e c t on 

tEe t t f of 
l&cate T o i i c i t f of Inhaled 

iDjectea , and Inhaled Pla toaiaa 239 C i t r a t e and 
Bogs that Inhalea Ceriai 1«« rosea Cla? P a r t i c l e s or 

of Pespirable P a r t i c l e s of PlatoaiOB 238 a»a 
F a c i l i t y , Final leport* f l a a lye i s of 

Pathological fac tors o» the l oag - f e r i Cossegaences of 
fChteoic Sffects of inhaled 

•IfBfh Ttaasport of 
t i c u t e l e t h a l i t y of IBhaled PlatoaioB 238 fo(}2 and 

aaa l t Beagle Dogs Baring Ttalniag aad Dating 
PrepatatisB of a C i t r a t e l a j ec t ion ID i s t t l ba t i on of 
Snbcntaaeoas Tissae of foaag Pigs* »&bsorption of 
Bistr ibat ioB in the orgaaisa* i lbaorpt ion of 

tBiological I f f ec t of 
•Concentration of 

t i d rena l D i s t r i t u t i o o of Septuniai 237 mi 
tPhysical and Chesical Proper t ies of 

iaaa to»ic Dis t r iba t ion of Bonoaeric and Polyneiic 
•Physiology and Tet icologj of 

and Sabcel la lar D i s t r i b a t l o t s of Polyseric fe t rava lea t 
Betaboliss in Sa tb i t Bone Under the Effect of 

oxides aad an I cc i aea t a l l y te leasad aerosol Comtainiag 
fBdar the Inhalat ion Injary of Sats by a C i t r a t e of 

90 and Iron S5 in •Segaential procedare fot Beasariag 
Plants and Ion Extract ing Solot icns* faesoval of 

IThe Deterainat lon o£ 
f 

•Cheaical aad Physical Proper t ies of 
•Bioassay of 

#ce«parisoB of Tissae Deposition of aaer ic iaa and 
i s t r a c t a r a l changes in tog sfceletcn ContainiHg 

•Pala t lye Prodnction of Bone sarcota by laec ic ian aad 
•Excretion and teposl t ion ot aaer ic iaa and 

•Beaoval cf l a t e r a a l l y Sepositsd 
•Toxicology of 

fBeaoval ef I n t e t a a l l y Deposited 
•Blood Saras Proteins of Babbits ana Oogs affected by 

•Global loveatoty and Dis t r iba t ion of Falloat 
ia Dereal les ion fro* i sp laa tea 

fSoriawide Dis t r iba t ion of 
Ss t iaa t ioc of Chest f a l l Thidtness in lang Coontisg fcr 

of wncleases in Pabbit langs a f t e r Inhala t ion of 
of fffectiv'e Tissae Thickness in the assesssent of 

IB Beagles Peceiving Single in jec t ions of PadiaiB or 
and Physiological Sffects of asar ic ioa and 

aad Toxicolofical Proper t ies of IBer ic iaa and 
Sttcleie I d a s in l i v e r fader Sobacate Intoxicat ion s i t h 
Seqaeace of l i s topa tho log ic Changes in Teeth Containing 

of DTPS TreatBest and of the Physical S ta te of the 
Dis t r iba t ion of bonoaeric Platoniaa and Polyseric 

» 
of l i f e Span by a Single l a j ec t ion of BadiaB, 

»lon Bxcbange SSfaration of Curiaffl 242 fros 
in the Teeth of Bogs. 1. The Dis t r ibu t ion cf 

Enviroaaental xeni to t lng* » 
#S3KiBaa Pe r» l s s ib l e Body Burdens and Concentrations of 

i 
agent* # In t race l lo l a r 

Dosimeter for PetsoBBel Dosimetry Systei a t 
aaninis t ra t ioB of Solable Platonia* 239 Coapoands* t 

«a i l i s to r? of Oraniaa 
tTreatBest of acate Platonina 

Factors on the t oag - ' e ro Coosegaences of Platonian 239 
fros the Organisa and on the Coarse of i c a t e Oraniaa 

Covering Calendar Tear tEnvircnBental HoBitoring and 
fBiological ana PhctoMolof ical action of 

TenBessee, October 25-27, 1972* #Proeeeaiags of 8EC 
Padicactive Bffloents* Mgaat ic 

PaSoB 222 In Oranina Bine Sorkers by Detars inat lon of 
Spaa by a s i a g l e Inject ion of Baaias, P l a t c r i a a , or 

HoBse* i s e t a b o l i s i cf floaoaeric and 
as Belated to Tissae Dis t r iba t ion cf "Jonoserlc and 

i g a a n t i t a t l v e cospatisoa of Bonoaeric and 
•»nato«ic Dis t r iba t ion ef Bononeric and 

and the Tissue Dis t r ibat ion of Bonoaeric Pla toniaa anS 
t lysosose P a r t i c l e s and Sabcel la lar Dis t r ibo t ions of 

•Scavenging Contaainatea Soil »ith 
I r raa ia ted Sat* «Riaet ics of 
in Soathera «revaaa* tBffects of Raaiation om a Fenced 

« 
Sadiation* t^he Effects of 
Sonitoring Pepor t , 1972* i 

Platoniaa 239 Deposit In Rats* # 
PlotOBittB 239 Deposited in l a t tome* 
PlBtoalaa 239 Dioxiae fr©» Beagle Dogs* 
Pl»toBla« 239 Dioxide P a r t i c l e lasber ana Sise on tfce 
Plato»ia» 239 Bose to iaa* 
Platonias 239 In ?ivo* #Shisicoche«ical 
PlotoBids 2 39 In to the Imaaa Body from the l i t * 
Plotoniaa 239 S i t r a t e In Beagles* 
Platoniaa 239 t i t r a t e * #The d i spos i t ion of Ingested, 
Pl«toai«» 239 oxide* of a lveolar Bacrophages fxom 
Plotoniaa 239 Oxides and an i co iden t aHf fieleaaed 
Platoniam 239 P a r t i c l e s Collected t e a r the gockj F l a t s 
Platoniaa 239 Poisoaing* t s f fec t of l a a i t i o n a l 
Platonia* 239 Ptt02 in Beagles* 
Platoniua 239 Pu02 ia Oogs* 
Platoniaa 239 Pa02 in Bats* 
Platoaiaa 239 Pa02 aerosol Inhalat ion Exposures* 
PlntonioB 239 Belated t© Bifferent iethods of 
Platoaiaa 239 Through the skin and ftoa the 
Platoniam 239 Throagh the Skin of a a l t a l s and I t s 
PlatoniUB 239 Bith Chronic Peroral i a« i« is t ta t iOE* 
Platoalt t i 239(«-«) in t i e Blood pla«»a of the Beagla* 
Platonia* 239* 
Platoaiaa 239* 
Platoniua 239* 
PlBtoaian 239* 
Platoaiaa 239* t lysosose Pa r t i c l e s 
Plt toBiaa 239* i ca l c i aa and Phosphoras 
Plutoaiaa 239* of PlatoEiui 238 and Platoaiaa 239 
Platoaiaa 239*Changes in t he Bed Blood ana HemoayiaBics 
plotOBiai 239, Platoaiaa 238, aaeciciaB 241, Strontiam 
Platoniaa 239, fangstea 185, aad lead 210 ftoa Soil by 
Platonia* 241 in Eff laeets* 
PlBtoniao 242 vs Platoniaa 236 as an ana ly t i ca l Tracer* 
Plotoniaa* 
Platoaiaa* 
Platoniaa* 
Platoniua* 
Platoniaa* 
Pla toa iaa* 
Platoaiaa* 
PlntonioB* 
PlutomioB* 
Platoniam* 
Platoniaa* 
PlatoniBB* 
Platonias* 
Plotoniaa* 
Platoniaa* 
Plotenia«« 
Platoniaa* 
Platoniaa* 
Platoniat* 
Plotoniaa* 
Pla toa iaa* 
Platonia** 
Platoaiaa* 

t a c t i v i t y 
#EstiBatlon 

•Fractore iBcidence 
•Relat ive Toxlcologlcal 

»The Relat ive Physiological 
tThe Content and Synthesis of 

HesothorioB, and s t ron t i a a and the 
of Pla tonias froa plasaa as a Fanction 

on the Whole Body Betention and the Tissae 
PlatoBiai-Contasinated loand Stadias in Ssiae* 
Pla toniaa , ot Poloaiaa* »The Shortening 
Pla tonia t , l o a r i o i a t , and Fission Prodacts* 
Platoniaa, Safliaa, Badiothoriaa, i1esothorin«, and 
plntoniUBS A Review of BeasareBeat Technlqaes for 
Platoniass Biological Basis and History of Developaent* 
PlBtonioas Bionedical Besearch* 
Plutoaians Resoval by liposoae-Bncapsalated Chelating 
PBC Tctei Works* #8ew TherBOlaainescent 
FneoBosclerosis in Bats a f t e r In t ra t rachea l 
Poisoning • 1824-1942)* 
Poisoning* 
Poisoning* tBffect of a ad i t i ona l Pathological 
Pcisoaing* S-SalfoBanida on the Bl ia lna t ion of Oraniai 
Pol la tant Inventory Prograa Beport for Pantex »laat 
Pol lntants on agnatic Hicroorganisss* 
Fol ia t ion Control Conference held at Oak Bidge, 
PoUatioa Control Svs teeat lcs for Discharge of 
Pclcnio* 210 in the 'Hair* Short- t ived Decay Prodacts of 
Pclcnins* »The Shortening of l i f e 
Pol f te r ic Platoniaa in the Babbits Coaparisoa with tfce 
pclyaeric Platoaiam in nice* lOsteosarcoaas 
Polyaeric Platoniam in Babbit <!arrow and Bone* 
Polfaeric Platoniaa 239* 
Pc l | »e i i c Platoniaa* BTPa on the Shole Body Betention 
Polyaeric Tetravaleat Platoniaa 239* 
Polyatethane Foaa* 
Pepolation of Boae-Foraing Cells in the Soraal and 
Population of fornea l i z a r d s <PBSTSOSOHa Pia'tSBIMOS) 
Popolation Badiation Bxposare* 
PepalatioBs of Eiposare to low levels of Ionizing 
Pot ts iooth Gaseoas Diffasion Plant , ^nviroB«ental 
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l a r g e >iaclaar ^ovt P l a n t s . S Stady of t T h e o r a t i c a l 
S t ad f wi th N a t n r a l ilraBioB Dioxlda fi |02| B a s t . 2 . 

a Ca^e H i s*o rv and a n a l y t i c a l B a s a l t s f t c s So»e 
% c l e a r C r a t e r f l e e t s * * 
S o l u b i l i z a t i o n of P l a t o n i a t in S c i l * * 

f 
B a p o r t , C a l e n d a r Taar 1972* t l n o l l s a t o i i c 

and Cofsspgoencss o f Hajor a c c i d e n t s i n t a r g e s a c l e a r 
b n t Higfclv I n p r o b a b l o , t a r e t o occa r in l a r g e »!aclear 

on " n v l r o n . a w . t a l " a d i a t ioa P r o t e c t i o n f r o s "Saclear 
• B i o e a v i r c B B e n t a l F f f e c t s a s s o c i a t e d s i t h S a c l e a r 

f n v i r o n n e n t a l a s p e c t s of S a c l e a r 
ard a b s t r a c t s * I B a d i o a c t i v e B a s t a l a n a g a a e n t 

I P a d i a t i o a B a s t e HanageBent 
Wo. 4s 1973 S o r i a Sarvey of I s o t o p e C o n c e a t r a t i o n i n 

B a t t l a f i e i a s i * o a t i c n s * i p t o b l a a s s i t h 
Region Q o a r t a r l y P e p o r t , J a n a a r y - l a r c h 1973* »B 

I 
Tnff* IHigfe 
» a s t e , P i n a l T o g r a n S t a t a s p e p o r t * « 
l e s o i r a t o r y T r a c t I n B e l a t i o n t c P a r t i c l a S i z e , « 

Sf f^-c ts o f P l a t o n i a s 238 " a a l C a p s a l e s en Dogs and 
a c c i d e n t s I n v o l v i n g P a d i o a c t i v e H a t e r i a l s h i p a e n t s i n * 
P a d i a t i o n P r o t e c t i o n f roa S a c l a a r Poser P l a n t s , J p r i l « 
Ca* P i a g e , • f e n s e s s e a , P c t o t s r 2 5 - 2 7 , 1972* # 

l l e v e l o p a e n t of F a d i c i s o t c p e 
B i o l o g i c a l 'Effect and Behav io r of B a d i o a c t l v e t i s s i o a 

of E s t i a a t i n g low S x p o s a r a s t o S h o r t - l i v e d Decav 
S v s f e i * t s f f e c t of T t a n i a a f i s s i o n 

SDavalopnent o f F a d l o i s o t o p e P r o d a c t s and F i s s i o n 
of C a r l o s 242 from P l a t o n i a s , R a e r i c i a ® , and F i s s i o n 

T r a c t O v e r i r r a d i a t i o n Hazard Baa t o Bador. Decay 
• T r a a s o r a n i c S o l i d S a s t a a a n a g e n e n t P e s e a r c h 

# 0 . S . T r a n s a r a n i o i P e g i s t r y s 
• S e s a a r c h i n S a d i o b i o l o g y , a i n a a l Bepor t of Sork In 
i B e s e a r c h i n S a d i o b i o l o g y , i r . n a a l Beoor t of l o r ^ i n 

s annaa l 
• annaa l 

• T e c h n i c a l 
of F l a s a n t s and s t a b l e I s o t o p e s i n Har lne I n v i r o n a e n t s , 

*nrasi i j i i H i l l T a i l i n g s S t a d y , Phase 1 , 
• T o t a l S o r k s S e n i a n n o a l 

S t u d i e s * » 
S t a d i a s * » 
O l t r a f i l t e r a b i l i t y and D i s a p p e a r a n c e o f P l a t o n i a s f r o s t 
of Harrow and I t s a s s o c i a t e d P l a t o n i a a f r o s Bona* f 
K a r l s r u h e * #The a c t i n i d e 

« 
» B i o « e 4 i c a l Follow-»)p of t h e Manhat tan 

fCoapa r i son of P l a t o n i a a and 
O e c o r p o r a t i o n of I l n s t a i m l a B 2S3 fron Ba t s Using E l s e « 

» a s s e s s » e n * of B a d i a t i o n S a f e t y and F f f i c i e n c y of 
of t h a S o a t h e r n c o n f a t e n c a on Fnv i toaBemta l S a d i a t i o n 

D i f f e r e n t s a f e t y F a c t o r s * »Bad ia t i e j i 
• " n v i r o n n e B t a l B c n i t o r i n g and P e r s o n n e l 

• B a d i o l o g i c a l 
• l a o l i c a t i o n s w i t h Bespec t t o 

« 
t h e Dn i t ed S t a t e s * f s c x e n t i f i c B a s i s f o r B a d i a t i o n 

t B a d i a t l o n 
«Se« F i r e 

P h y s i c s and P e s p o n s l b l l i t i e s i a t h e F i e l d of S a d i a t i o n 
• T r a n s - P a c i f i c F a l l c o t ana 

tBlood Ser«» 
Suppor t s y s t e m s * i l B - P h a a t o « B o s i a a t r y of 

t l n v i r o n i e B t a l S t a a i e s f o t Oraa i aa 
B i c h l o r o a e t h a s e a i p h o s p h o n a t e !C12fiDP) on Eoae of t h e 

s t B a d i o a c t l y e Waste Hanageaemt, a B i b l i g r a p h y cf 
t p a d i o a c t l v e B a s t e « a a g e » e a t , a B i b l i o g r a p h y of 

t S a d i o a c t i v e Has te H a n a g e s e n t , S B i b l i o g r a p h y of 
Oak f a d i o a c t i v e Waste SaaageBeEt , A B i b l i o g r a p h y of 

• P e r e n n a t i o n i n aSTSSGatOS lESTIGMOSOS ana fPlDSSS 
Diox ide I i c r o s p h a r e s in B e a g l e s * » 

( B i l i a r y I x c r e t i o n of P l a t o a l a e a f t e r 
* a c a t e l e t h a l i t y of I n t o led P l a t o n i a a 238 

t a b s o r p t i o n of P l a t o i i i n a 238 
t c h r o n i c E f f e c t s of I n h a l e d P l a t o n i a a 239 

t l v a p h T r a n s p o r t of P l a t e s i a a 239 
of i n h a l e d P l a t o n i a ® 238 fo02 and P l o t o a i a a 239 

Beag l e Dogs D a r i n g T r a i n i n g and Dar ing f l o t o n i a m 239 
"Jiffls and P a t h o l o g y F o l l o u i n g Faeding of P l a t o n i a a 238 

of S o l a b l e P l a t o a i a a 238 f r o s Crasfced P l a t o n i a o 238 
s i t e H a t e r - F a p p l y S e l l s * t f a t e r 
and S a f e t y l a b o r a t o r y S u r f a c e a i r SaBplimg Program, t h e 
P l o t O B i a i i n P a b b i t Harrow ana B c i e * » 

•Second 
f T r a n s n r a n i c S o l i d Waste HanageBent B e s e a r c h P r o g r a a s 

S e i s a i c l t y S tady of t h e Soa the rn fevada Bagion 
t o H e a l t h and S a f e t y l a b o r a t o r y F a l l o a t P r o g r a a 

P o s s i b i l i t i e s and Consagaences of Hajor a c c i d e n t s I n 000314 
P o s t e x p o s a r e l e t e n t i o a and B i o l o g i c E f f e c t s i n t h e 000114 
P c s t s o t t e B T i s s a e s * i t a a a n E tposu ra t o S a t a r a l O r a n i a a , l)003''2 
P e s t s h c t 9 i s t t l b e t i o s and H©if»««iit o f VaAimmi'liS'"s in 000334 
P o t a n t i a l " o l e of t h e S o i l H i c r o b i o t a i n t h e 000248 
P o t e n t i a l S c a r c e T e r a s and c c a t r o l H e a s a r a s * 00056«> 
Fewer l a b o r a t o r y annua l E n v l r o n » e n t a l H o n i t o r i n g 000486 
PO¥€r P l a n t s , a Stady of P o s s i b l e ConsegaeBces i f 000314 
Po»er P l a n t s * i s s o s a d a c c i d e a t s . T h e o r e t i c a l l y P o s s i b l e 000314 
F c s e r P l a n t s , a p r l l 2 1 - 2 2 , 197 l* tha S o a t h e r n c o n f e r e n c e 000479 
Pouac P l a n t s s a s e l e c t e d B i b l i o g r a p h y * 000331 
Pose r S t a t i o n s * 000315 
P r a c t i c e s a t OOTl, 6 B i b l i o g r a p h y of T i t l e s , l a t h o r s , 000586 
P r a c t i c e s i n Western Baiope* 900S91 
P r e c i B i t a t i o n ;1968-1969)» *Env i tonBen ta l I s o t o p e Data 900491 
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P r o d a c t s in a g r i c a l t a r a l Cha ins* iThe 000294 
P r o d a c t s of fiadon 222 i n Oran iaa Hine Horkers by 000401 
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of Popalations of Exposure to low leve l s of Ionising 

Ixposttte of T e r t e l r a t e Spare t o tow Doses of Icnizing 
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Badiation t a s t e Baijageseat Pract ices In Sestera Earope* 000591 
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Paaiatien*" »Beaefit and Harm froa 000159 
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•BaaiatioB, 

iSir^ey of Su^irouBental 
f 

of Oriea Seaweefl Sa«ples co l l ec t^a by Br i t i sh F isher ies 
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m ^oSifleiJ P r i n t i l l a t i o n Cel l for the BetsrsiEatioii cf 
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a a i e a c t i w i t f c o l l « € t f r t i i f t a l f , ( J a n « a r y - Oece tbe r 08*»7t 
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a i o n o c l i a e s i n S o i l , S l a n t s , an4 Smal l H a i a a l s i n 000501 
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flcn B a a g h t e r s , I r a n i a n Oro E n s t , and B i e s e l Exhaas t 000221 
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of l a«E ic ima 2»1 by Scoe I o € o c r l B e Organs of t h e 
S e l s t i o n * t » l s t r i b o t i o B ef l a e t i c i a B 2«i1 i n t h e 
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p e s e r i f o i r Icosysti=>a " o l l o a l n g ""hataoan of Hanford 
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Rat Organ i sB a f t e r c h r o n i c I n h a l a t i o n of I t s S o l a b l e 
P a t f i s s a e s P o l l o a i n g I m t r a g a s t r i c ana I i t r a ^ e i o o s 
Bat* 
Pat* 
Cat* 
Bat* 
Bat* 
P a t * 
P a t » 
P a t * 
8at* 
P a t * 
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P a t * I a t i r a l Oran iua o i o i i a e (TO2| S a s t . 2 , p o s t e i p o s t j r e 
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B a t e s froB P l o t o n i a e 239 i n t h e Beag le a s a P a n c t i o n of 
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F a t s ana C h i n e s e l a s s t e t s * t S e t e n t i o n 
R a t s ana C h i n e s e B a a s t e r s * #Coapar i son of t h e a e t e n t i o n 
Bats t y a C i t r a t e of P l a t o B i o B 239» Changes in t h e Be€ 
l»ats i c c o B p a n f i o g i o l t l p l e i n h a l a t i o n of a P l u t o n i t i a 
P a t s l i t e r a S i n g l e I n h a l a t i o n cf Soae of I t s C h e » i c a l 
P a t s I f t a r l a t r a ^ e n o a s , I n t r a » « s c ( i l a r , S a b c a t a a s o u s , 
B a t s Cor ing C h r o n i c P e r o r a l i a a i a i s t r a t i O B of ths-
P a t s f o l l o n i n g s i n g l e I n h a l a t i o n of P l a t o n i a a 239 
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P a t s t i s ing Zinc ana C a l e i n o DTPi* ana O e l a t e d C h e l a t i o n 
Pats* 
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" a t s * t i c a t e l e t h a l i t y 
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P a t s * t f h e B e t e n t i o n of i a e r i c i a i a»a 
P a t s * i l h e l o n g - T e r a B i o l o g i c a l E f f e c t s of 
" a t s * i C a r c i s o g e n i c i t T of P l a t o n i a n B i o x M e , 
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Pay Cos€ Ra t e s f roa S h i e l S e a P l a t o n i a » 238 Soorces* 
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PcaetiOBs o f P i g S«:iE* 
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' ' e a c t c r ' l e u t r o u s * t G a s s a Bose 
" f a c t o r " e s t i n g S t a t i o n , E n v i r o n a e n t a l l o n i t o r i n g 
P € a c t o r T e s t i n g S t a t i o n , : a a b o * e i b l i f r a p h y of P u b l i c i t y 
P e a c t o r s * o f B a a i e a c t i s l t y i n t h e C o l a t b i a B i v e r — H c l a r y 
P e a l t i a e B e t e r n i n a t ion cf C o n c e n t c a t i O E s of ae^rcso l s of 
e e c e i v l n g S i n g l e l a i o c t i o a s of Raaitis o r P l a t o B i u a * 
F e c o i l T h o r i a n 23«s e i s s o l o t i o a I n t o Ba t« r aaa t h e 
" e e c s a e n a e a P y g i e n i c t i s i t s of Sxposu re t o B e r y l l i u s * 
Pea B l e o l ana f f eaoaynas ics t n a ^ r t h e I n h a l a t i o n I n j o r y 
Pf>aac*ioa fcoB 200 « rea P a c i l i t i e ? " 
Peg ion of D e p o s i t i o n * i n t h e Fasan P s s p i r a t o r ? T r a c t 
Peglon O u a r t ^ r l y " e p o r t , J a n a a r y - l a r c h 1<t73* 
P e g i s t t y t P r o g r e s s and E x c e c t a t i o n s * 
" e g e l a t i t i e s in t h e B i o g e n i c S ig ra* i sm of ' J r a a i a i * 
F e g a l a t i o n of t h e ^ I c t o n a t r i s E t ? t a t a s of p l a n t s by 
" ^ l a t i c a s h i p s f o r t h e P n a a c t i o n of Bon» S a r c o s a s t>f 
' ' e l a t i e B s f c i o s Benweea P e s p i r a t i o f i P a r a s e t T S of 
P e l e a s e of P l u t o n i n i a n i I t s Cosi53tisas f d r i u g 
I ' ^ l c a s e of » a a i o a c t i « i t f P a r i n g th'> Burning of 
t€l€a'^€ t o tt>e ?f!9iron»€Et" 
F e l e a s e a l e r o s o l C o n t a i n i n g B l o t o n i a n 23^» of o i a t o n i u i 
?€iie»ing %i i s t i c i«« 2»1 I ron t h e Pa** *% 
PeBoving i a e r i c i a s 2B1 f roa t h e Pa'-* •Coapa r i son 
"^eeeeing »a3 ioac t i s<? B a s t e s f r o a l i g a i a «;tr '?aas» 
i ^epes i to ty <?taaies» 
" c p i o c e s s i n g Plan* ana S*ua? of th<= ftifferei'- S a f e t v 
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«^anage»en* of P a a i o a c t i » e Wastes fron Fael 
P r o g r e s s in t h e m * e r n a l I r r a a i a t i o n ? r o g r a s * 
P r o g r e s s i n t t i* I n t e r n a l I r r a a i a t i c n P r o g t a s * 

P e s « a r c h e#»it«>t«, »>jcperii»i»r«!> Raim^a a t tfco »acl*>ar 
Pesea rch f P e r s o n a l Bose Bora«a C a u s s i by 8 o c l « a r 
19"'3«' f ^ a a i o l o g i c a l ana E n » i r c n s e a » a l 

# I n h a l a t i c t ?OKicolOff 
1973* # " r a i i s a r a ! i i c S o l i a B a s t e "JanagaBent 

f B i o l o g i c a l 
tP ln ton i i iBs BioB<?dical 

t o t h e miw B iT is ion o f B i o l o g i c a l ana En? i to ! iBen ta l 
I n t o x i c a t i o n * » c l i n i c a l B e a i c l n e aaa R e a i c a l 

• F B ^ i r o a a e n t a l S t a t a s of t h e Banfora 
t O e c l i n e o« P a l l o a c t i ^ i t y in t h e C o l n o t i a Pi»er—HcMarv 
S^#cta Stulias* i 
f ! a s t r a i n t e s t i n a l T r a c t * f t h e Oss of len-EKchang# 
Oxifles ana an » S t a a i e s of t h e In f i t r o ^ o l n b i l i i t y cf 
Oogs B a r i n g T a i n i E g ana Our ing « ' e l a t i o n s h i p s Eetween 

t p r i a a r y n<?poslt ion o* S e r o s o l P a r t i c l e s i a t h e Pa»an 
Beca? P r o a a c t s * t p e t s o n n e l S c n i t o r l n g of 

• E f f e c t o f S t e a a S t e r i l i z a t l a a of f o i l on 
2«1 by SOUP ' ' n a o c r i n e Organs o f t h e S a t and I t s 

Sarcomas by Be ta anfl M p h a - l s i t t e r s ana t h e tBcs f -
»<?ro«th and B e ^ e l o p a e n t cf H « a l t h P h y s i c s ana 

« 
f I n f l u e n c e ef So i l 

••"he P f f a c t s o f C a l c i a s DTPft on t h * Shole Body 
S a t a r a l 'Jraninm P i o x i a e (no2) B u s t . 2 . P o s t e x p o s u r e 

in P a t s ana Ch inese F a i s t e r s ^ » 
in P a t s ana Chip.ese H a s s t e r s * t c o n p a r i s c n of t h e 
2«<3 P o l l e n i n g I c a ' e S c c i f l e n t a l I n h a l a t i o n * I 

3 . i?ffect of " a r t l c l o S i z e on T o t a l Bose E e c c s i t i c n , 
m i e e t i o n * t c a l i f o r n i o i 
T n l e c t i o n * »Ca l i fo rn i i i 9 

Pl>ysioal -Chei i ica l S t a * « o f P l n t o n i u a 23g on I t s ^ a t l 7 
' . rowing ana Ha*ur« F € » a l e R a t s * *The 
the Pa t ana I t s Pesponse t o OTPI T r e a t a e n t * « 
Chinese H a a s t e r ana I t s C v t o g e n i c • D i s t r i b u t i o n aaa 
m n g s * « 
Beag les* i P n l i o n a r y Depos i t ion ana 
I f t e r t n l e c t i o n * t C a l i f o r n i m 

a c t i i d t i e s a t t h e Sevada T e s t S i t e * I 
" c s i r o n a e n t a l " ^on i t e r lBg tPaaen 222 and I t s B a u g h t e r s , a 
M o n i t o r i n g * I P l a t o o i a S ! S 
taisals* n 

* 
»Plutoniu!B C o n c e n t r a t i o n s in Out face S i t a t 

P e p o r t , i fn l tea S t a t e s a t c e i c I n e r g y C o n s i s s i o n , Oak 
• T r a n s i a r a i i a i f l e n ^ n t H e a l t h P h y s i c s ana S a f e t y a t Cak 

of lEC P o l l a t i o a C o n t r o l Confe rence h e i a a t Oak 
A v a i l a b l e t i t e r a t t i r e P e r t a i n i n g t o t h e «l<5»EC's Oak 

9a l i g h t e r s * l lamg Canc<?r 
»»Hiclear " h e f t i 

"•CBitoring i n t h e f i c i n i t ? of t h e Savannah 
• o n i t o r i n g i n t h e V i c i n i t y of t h e Savannah 

» B e c l i n e of B a a i e a c t i ¥ i t y In t h e C o l s a b i a 
i t e r a t u r e P e r t a i n i n g t o t h e OSIEC's Sairannah 

Hanfora 
M r a i l a b l e 1, 
P r o c e a a r e * 
t l B a l y s l s o f P l u t o n i m 239 P a r t i c l e s C c l l e c t a a Sear t h e 

i P e s o s p e n s i o n by s i a d a t 
I n f l u e n c e of Paai«i« 226 and P l i i t c n i u a 23"J on t h e Den ta l 

Optake ana B i s t r i b a t i o n of P l o t o n i n a in t h e Shee t s an4 
I ron ana z i n c i n S h e e t s of G r a f t e d » 5 f f e c t of C i t r u s 

t C h e n i c a l I s s a ? of P la to t s iua for 
• H o c l e a r ' h e f t i P i s k s ana 

S a t o r a l n ran ioB O p e r a t i o n * i l s s e s s s e a t of P a i i a t i o n 
• T r a n s o r a n i a a I l e » e n t B e a l t h P h y s i c s and 

i 5 a a i c a c t i » e Waste S t o r a g e " a c i l i t i e s * « 
9 

i l p p l i c a t i o B of T r a n s u r a a i a i i I l e i e n t s ana Sela tef l 
tHeal*l» P h y s i c s anfl 

i n a P e p r o c e s s i n g P l a n t ana Stuay of t h e D i f f e r e n t 
Beport (Eepteafcer 1 , 1071 i S p p e i a i i t o l e a l t h aaa 
Q u a l i t y of M a l y s i s , 1972* I l e a l t h ana 
S e p o r t , ( S e p t e a b e r 1 , 1971 t h r o u g h Beceaber i l e a l t h ana 
P l n t o n i o a »?he I n f i u e i s c e c f t h e C a l c i a s - C i s o a i m 
P e p o r t * W e a c t i o B of High 

• S u r f a c e S i r 
tHigh R l t l t a a e Bal loon 
#High I l t i t a a e Ba l loon 

• H e a l t h ana S a f e t y l a b o r a t o r y S u r f a c e » i r 
i S a t o r a l ! i ¥ i r o n » e n t a l B a a i o a c t i v i t y in South F l o r i a a 

» P e l a t i ? e P r o S a c t i o B cf Bone 
#Oose-peap©nse S e l a t i O B s h i p s f o r t h e m a a c t i o E of Bone 

t ? n ¥ i r o n s e n t a l M o n i t o r i n g in t h e T i e i s i t y of t h e 
t s n i r i r o n a e n t a l B o n i t o r i n g in t h e V i c i n i t y of the 

P n b l i c l y M a i l a b l e l i t e r a t u r e P e r t a i n i n g t o t h e OSiEC's 

J J ep ioces s ing* 
* r e s e a r c h in s a a i o b i o l o g y , J n s u a l Bepor t of Sori? i n 
# P e s e a r c h i s s a f l i a t i i o logy , SBnaal Pepo r t of Motk i n 

"CF^arch Coi5»or«i of K a r l ^ r o h e ana . i i i l ich* !••» ' J t ic lear 
p e s e a r c h C e n t e r s , E x p e r i e n c e Gained a t t h e f u c l e a r 
" e s e a i c h B i v i s i o n a n n a a l B e p o r t , Mlv 1972 t h roogh J a n e 
pe«5>=areh I n s t l t a t e »na«a l P e p o r t , l 97 '» - ig73* 
P e s € a r c h P r o g r a s s Q o a r t e r l y Pepo r t f o r J a l f - ' e p t e n l - e r , 
" e s c a r c h S e c t i o n * 
Ees«arch* 
P e s € a r c h , f o l a s e 1: l i f e S c i e n c e s , P a r t I t B i o l o g i c a l 
p e s e a t e h s S t a a i e s on t h e Hechanisa of P l a t o n i a a 
E€S€r»a t ion for CY-1072» 
P e s e r ^ e i r S c o s y s t e n F o l l o a i n g <;hotao¥n of l a n f o r a 
P e s l l a a l T r i t i « B a t Sedan C r a t e r . P a r t 2. S o i l ana 
e e s i n ? a f t e r t h e P n t r a n e e of P l a t o n i a a i n t o t h e 
P e s p l r a b l e P a r t i c l e s of P l a t o n i a a 238 and P l a t o n i a a 239 
P e s p l r a t i o B P a r a s e t s r s of O n a n e s t h e t i z e a i a u l t Beagle 
S e E f i i a t o r y T r a c t i n P e l a t i o a t o P a r t i c l e S i z e , 
" e s p i r a t o r y "Pract O y e r i r r a d i a t i o n Hasara Due t o Paaon 
Pesoonse of Two Deser t P l a n t Spec i e s* 
P e s p o n s e t o OTPl T r e a t i s n t * t a e t s n t i o n of J a e r i c i o u 
" e s p o n s e B e l a t i o n s h i p s for t h e I n l a c t i o n of Bone 
B e s p o n s i b i l i t i e s i a t h e " i e i a of P a a i a t i o n P r o t e c t i o n ^ 
" e s B s p e n s l o n by l i n a a t focky F l a t s * 
f e s a s p e n s i o n on t h e i i r b o r r . e P a r t i c l e s i z e P i s t r i b o t i o n * 
P e t e n t i o a and t h e T i s s a e P i s t r i b a t i o n of S o n o i e t i c 
R e t e n t i o n ana B i o l o g i c I f f e c t s in t h e Ronkey, Dog ana 
Pe ten t iOB ana O i s t r i b u t i o n of I n j e c t e d C a l i f o r n i a a 252 
P e t e n t l o a ana O i s t r i b o t i o n of I n f s e t e a c a l i f o r n i a a 252 
P c t e n t i o B a n i P l i a i n a t i e n of B e t k e l i a a 2 » g - C a l i f o r B i o a 
P e t e n t l o a ana T r a n s l o c a t i o n * I n h a l a i - i s n S t a 4 i e s . 
P e t e n t l o n i n B e a g l e s Onring t h e F i r s t T«o f e a r s a f t e r 
d e t e n t i o n i n Eeag l e s P o r i n g t h e " I r s t Tear a f t e r 
P e t e n t i o n In P l a s o a anfl S e l e c t e d Soft T i s s u e s of Beag les 
P e t e n t l o n of i a e r i c i a s ajsa Ca lc i aa by t h e S ise le ton of 
P e t e n t i o n of I s e r i c i o B 281 by So^e Saf locr ine Organs of 
P e t e n t l o n of l o n o a e r i c P l a t o n i a a 239 C i t r a t e in t h e 
P e t e n t i o n of P l u t o n i a B o x i a e B i c r o s p h e r e s i o Beagle Pof 
P e t e n t i c n of P l a t o n i o B 238 P i o x i a e i l i c r s s p h e r e s i n 
P e t e n t i o a , E x c r e t i o n ana D i s t r i b t t t i o B in B e a g l e s Soon 
B e t r a n s l o c a t i o a of taericiaa 2*1 l a Bush Beans* 
P e t e g e t a t i o B P r o b l e a s Fo l lowing l a c l e a r ? e s t i s g 
Pcs'iew of I n s t r a e e n t a t i c B f o r O c c o p a t i o n a l ana 
Retried of Seasa reaeBt Techa iqoes f o r FBviroisBeEtal 
Bei»3e» cf T r a n s a r a n i c l l e i e n t s i a S o i l s , P l a n t s ana 
Pe»ie¥ o t O r a s i a a I n h a l a t i o n Case* 
P i c h l a a a , H a s h i n g t o a * 
" i a g e F a c i l i t i e s , Ca l enda r f e a r 1972« B o n i t o r i n g 
P l age n a t i o n a l t a b o t a t o r y * 
P i d g e , T e n n e s s s e , October 2 5 - 2 7 , 1972* tP roceea ip . f s 
P i a g e , T e n n e s s e e , S i t e * * B i b l i o g r a p h y of P a b l i c l y 
BisS i n P e l a t i a n t o t o a g - T e r a Exposa re t o Baaoa 
BisSss ana S a f « f a a r d s * 
F i v e r P l a n t , Inmaal Pepor t l o r 197i« » E n v l r o n a e B t a l 
P i » e r P l a n t , i i n o a l Bepor t fo r 1^72* t S n ^ i r o n a e n t a l 
P i ¥ e r - - B c * r y R e s e r v o i r Ecosys tea f o l l o w i n g Shii taosn of 
B i » € r , Soa th C a r o l i n a , P r o a a c t i o n S i t e * of P a b l i c l y 

» t c c i ! ya l le i? f c o l o g y S ta€y I r e a and I t r a a i a t i o n P a c i l i t y 
Bocky f l a t s F a c i l i t y , P i o a l Report* 

» Pocfcy f l a t s P l a n t , J a n a a r y - S e c e e b e r 1970* 
Pcclif F l a t s * 
Boot Canal of t h e Oog» # 
Boots of B a r l e y * of S o i l H i c r o b i a l » c t i » i t y on t h e 
P o o t s t o c \ and C h e l a t i n g i g e n t om S p e c i f c » c t i » i t y of 
s a f e g a a r l s * 
S a f e g a a r a s * 
S a f e t y aaa E f f i c i e n c y of P r o p h y l a t i c a e a s a r e s i n 
P a f e t y a t Oak Piflge n a t i o n a l l a b o r a t o r y * 
S a f e t y I n a l y s i s Bepor t fo r t h e ICPP H i g h - l e v e l S o l i d 
S a f e t y a s p e c t s of i n c o r p o r a t e a P a a i a t i o n S o u r c e s * 
S a f e t y I s p e c t s * 
S a f € t y Bioassay P toceancos* 
S a f e t y F a c t o r s * S B a a i a t i o n P r o t e c t i o n 
" a f e t f l a b o r a t o r y P a l l o a t Pcogras O i j a t t e r l y S o s i a r y 
s a f e t ? l a b o r a t o r y S a r f a c e a i r S a i p l i n g P r o g r a i , t h e 
Saf<;t i l a b o r a t o r y , P a l l o a t Progran g i i a r t e r l ^ ^aaaa ry 
S a l t of B i a s l B O C f c l o h e s a n e t e t r a a c e t i c 6 c i a on t h e 
S a l t I g a e o u s P l a s o r g a n i c Waste wi th S o i l , l a t e r i a 
S a o p l i n g Program* 
S a a p l l n g Program* 
S a a p l i n g P r o g r a a * 
S a s p l i a g Program, t h e S a a l i t v of I n a l y s i s , 1972* 
Sanas ana S o i l s , F e b r o a t f - J a a e 1968* 
Sa rcoaa by S a e t i c i m ana P l a t o n i a a * 
S a r c o a a s by Beta ana a l p h a - B a i t t e r s anfl t h e E f f e c t of 
Savannah B i w r P l a n t , i n n a a i l e p o r t f o r I ? ? ! * 
s a v a n n a h l i ^ e r P l a n t , i n n a a l Report f o r 1972* 
Savansah P . i t e r , Sooth C a r o l i n a , P r o a a c t i o a S i t e * of 
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tseutroa ana "hoton Flat fros x Pay Plaorescea-f Th»roia 
•Paaiocacl iae 

* 
•feaicine, f o l a t e 1i l i f e Sciences, "ar* i t Biological 

»oi. 2t Ph»>5ical "Sciences, f a r t 2; Saaiological 
"esearch, Toluse 1? l i f e Sciences, sar* 1; Biological 

ffS'lC Division of BJology ana Seaicine, fo la te It l i f e 
Biological anfl "isvironsental Pesearch, Tolaae It l i f e 

BivisioB of SiologT ana Seaiciae, »ol» 2t cfevsical 
?erii saaioMological ?*aaies* tSo»e 
fBaergroiina 'Iranian " ine r s in the Oiitea States* « 

HOBitoring la the f i c i n i t y of the t c s I l a s o s 
Crar.laa wine J tsesphere* la Foaifiea 
»c*iniaes» ttigaia 

iR Biological Materials ty t x t r ac t i on apa l i q a i a 
Tratisaraaian "IsBepf; in Bic lof ica l " taterial hv l i g a i a 

SaBOlesf 1 Coabiaea Solvent !x*ract ioc- l , igaia 
tCobalt 60t S t i t e r a t a r e 

Plutonius 21^ ana S*rontlBt <)0« iThe 
Saaioch«»Bical Separation of Platonian from la rge foloae 
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«cca a f t e r I n j e c t i o n * * C a l i f o r n i a B 000122 
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of P l a t o n i a i t o I m e r i c l u i B a t i o s I n B i o l o g i c a l 
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of C e s i a a , C o b a l t , S i l v e r ana o t h e r B a a i o n n e l i a ^ s 
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S p e c i f c A c t i v i t y of I r o n and Zinc i n S h o o t s of a r a f t e f l O002»it 
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S t a b l e I s o t o p e s In Bar ine E a v i r o n s e n t s , P r o g r e s s t e p o r t 000328 
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S t a t i o n , laaho® of P u b l i c i t y A v a i l a b l e l i t e r a t a r e 000589 
S t a t i o n s ' * 000315 
S t a t u s o f t h e Hasford B e s e r v a t i c n f o r CT-1972* 000«15 
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S a b c a t a a e o u s T i s s u e of Toang P igs* t i b s o c p t i o n 000039 
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Survev P e r i o d : 1970-1971)* 000425 
Su rvey ing* 000553 
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Waste E i s o o s a l * 000594 
Waste Hanagement P r a c t i c e s a t OBSl, i B i b l i o g r a p h y of 000586 
f^aste Wanage^ent P r a c t i c e s i a Western Europe* 000591 
Bas t e Sanagement Research Programs Q u a r t e r l y Report f o r 000592 
Waste Panageaent S t u d i e s " 000573 
Bas t e Sanagepieat s t a a i e s * 000582 
Haste " a n a g e n e n t , A B l b l i g r a p h y of P u b l i c i t y A v a i l a b l e 000589 
F a s t e o a n a g e a e n t , A B i b l i o g r a p h y of P a b l i c l y A v a i l a b l e ooossu 
B a s t s H a i a g e a e n t , A B i b l i o g r a p h y of " u M i c l y A v a i l a b l e OOO503 
Baf t " f a n g s i e a t , A B i b l i o g r a p h y of P u b l i c l y A v a i l a b l e 000'^90 
S a s t o F r o c e s s i a g and D i s p o s a l * 000587 
Waste S a a i o n u o l i d o s i n S o i l - P l a n t s y s t P u s " 000303 
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TSXOS INDEX 

ARI15HISIA ABBOSCOti 305 

ABTEHISIA SPISESCEMS 2 9 6 , 3 0 4 

ABTEHISIA TPTDE^TATA 1 0 5 

ARTIPIEX CASESCESS 2 9 5 

ASTEAIASOS IE?ITICIB0S1IS > 24 

ATPIPIEX Cf i lESCEIS 309 

ATBIPIEX C0HPS8T1F011A 3 0 4 

BB0WI5 lECTOTO!! 1 7 5 , 3 0 3 

CHABOPHTTA s p . 29"^ 

CHBYSOTHAMKOS NAOSSOSOS 3 0 5 

CITROS JAHBIIBT 2 4 4 

CSEHIDOPHOEOS T I G R I S 2 9 3 

CSOTAPHfTtIS S I S L I Z E K I 2 9 8 

DAPHSIA GAlSATi 37 

DIPODOHfS MEB8I1HI 306 

DROSOPHIIA 43 

D P f Z O P S l S LTHEtlOIDES 3 0 4 

EPHEDRA SEfADESSlS 305 

SBIGOIUH OVAIIFOIIOM 3 0 5 

BSCHEPICHIA c o i l 1 5 6 

EOROTIA lABATA 2 9 6 , 3 0 4 , 30 5 

FRAMSEIIA ODHOSA 2 4 2 , 2 9 6 

FtlCOS s p . 308 

G i y C I S E SAX 2 4 6 , 3 0 3 , 3 7 9 

GSATIA SPIBOSA 3 0 4 , 305 

HI l&BIA BIGTOA 242 

ICTAIDEOS POTCTATUS 148 

JOSIPEROS OSTEOSPSSSA ^ 0 5 

KOCHIi AHEPICA^A 3 0 4 

LASREi DlVAElCATi 2 9 6 

lARPEA TRIDEHTATA 2 9 2 

l E P O S l S HACROCBIBOS 148 

ITCIOH ASDERSOHII 3 0 4 , 3 0 5 

HACHAEEASTHEaA I IOCASTHEHIPOIIA 
3 0 5 

BISGBKflOS FOSSILTS 172 

BTSIS S E l I C T i 2 9 7 

ODOCOllEOS HEHIOHUS 4 9 9 

ORTZOPSIS HT8EH0IDES 3 0 5 

P i P l O PAPIO 1 4 2 

PASAHECIUf! CAnOATOH 156 

PESOGBATHOS P E S I C l l l A T B S 3 0 6 

PHASEOIOS y O l G A S I S 245 

PHMSOSOBA PLATISHIHOS 2 9 8 

POA SAHDBEEGII 305 
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POSCIBOS T E I P E I I A T A 2 4 4 

P 0 H T 0 P 0 1 S I A APPII I IS 2 9 7 

SALMOS GAIPDNESII 159 

SAISOA K A I I 3 0 3 

SAISOIA IBERICA 3 0 5 

S&ISOIA KAII 175 

SAISOLA P S t l l S E S I I 3 0 5 

SASGASSUH s p . 3 0 8 

SITAHIOll JOBATUII 3 0 5 

SPHASS&ICBA ASBIGIIA 30*5 

t a l D E S S POLCHELIBS 24 

OTA STAHSBOPIABA 2 9 8 





ILICATION DESCRIPTION INDEX 

^ A / C 0 N F - 1 5 / P - 7 6 5 3 8 5 

A / C 0 N F - I 1 9 / P - 3 9 5 1151 

A / C 0 l ) F - U 9 / P - l t 5 1 U30 

A/CONF-a9/P-637 53 5 

A / C O N F - l t 9 / P - 6 5 9 356 

A / C 0 1 ( P - « 9 / P - 6 8 6 2911 

AAEC/E-272 293 

A c a d e m i c P r e s s , Neif T o r n , Hew York 
1 6 5 , UOU 

AD-7520U9 89 

A D - 7 7 0 1 3 1 90 

AEC Symposium S e r i e s N o . 17 102 

A E C - t r - 5 i t 3 3 en 

A E C - t r - 5 U 3 6 1 0 0 

A E C - t r - 6 U 0 B 2 7 

AEC-tr-6603 81 

AEC-tr-6886 63 

AEC-tr-6889 39, 125, 1«2 

AEC-tr-eSUU 8 2 , 9 6 , 116 

AEC-tr-69Uit ( B e v . ) 253 

A E C - t r - 7 1 9 5 9 3 , 237 

A E C - t r - 7 3 0 6 172 

A E C - t r - 7 3 6 2 1 2 * 

A E C - t r - 7 3 8 7 3 8 , HO, 1 5 1 , 1 6 0 , 1 6 1 , 
1 8 9 , 195 

AEC-tr-71157 U, 150 

A E C - t r - 7 5 1 2 1 1 5 , 2 3 6 

AECa-2332 55U 

AECO-3522 8 8 

AEHE-E-3783 »U5 

AEEE-R-UOSU 3 8 0 

AHSB(RP)-R-39 555 

AHSB ( R P l - E - m 371 

A H S B ( 5 ) - E - 1 0 U13 

Amer ican I n d u s t r i a l H y g i e n e 
A s s o c i a t i o n J o u r n a l , 3 1 ( 1 1 ) , 5 0 7 -
511 2 

American J o u r n a l o f R o e n t g e n o l o g y , 
Radium T h e r a p y and N u c l e a r 
H e d i c i n e , 1 1 7 ( 3 ) , 70 i» -710 5 

A n a l y s t , 9 8 , 3 5 8 - 3 6 3 2 6 2 

A n a l y t i c a l C l i e m i s t r y , < 1 2 ( 1 ) , 1 2 1 -
1 2 3 2 5 8 

A n a l y t i c a l C l i e m i s t r y , U 2 ( 3 ) , U 1 9 -
4 2 1 2 6 8 

A n a l i r t i c a l C l i e m i s t r y , i»6 (1) , 1 1 3 -
11% 285 

ANL-558^- 0 1 0 
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A N l - 6 7 2 3 1 1 7 , 1 3 6 

ASL-6790 1 8 5 , 187 

ANI.-7960 ( P a r t 3) 2 9 7 

&»I,-7970 179 

ANL-8007 505 

ANL-aOSO ( P a r t 2) 3 9 3 , 39B 

ANL-8073 50U 

A M l / E S - 2 6 ( P a r t 1) 3 2 0 

A n n u a l R e p o r t f o r 1 9 7 2 89 

A r c h i v e s o f D e r m a t o l o g y , 86(H) , 

uei-aeu 38i 
A r c h i v e s o f o r a l B i o l o g y , 2 , 2 1 5 -

2 3 8 85 

ARH-1972 5711 

ARR-2757 ( P a r t 3) 5 7 0 

B a l l a n t i n e B o o k s , Sew r o r k , New 
l o r l c 5 6 7 

B a l l i n g e r P u b l i s h i n g Company, 
C a m b r i d g e , M a s s a c h u s e t t s 5i i0 

BNL-12919 3 5 3 

BNL-178711 Uail 

B N m . - B - 2 7 8 1 1 5 

B l i m . - C C - 3 1 3 5 7 7 

BN»L-SA-U227 509 

B N l I L - t r - 7 1 2 3 5 

BNllL-1051 ( P a r t 2 ) 5 2 8 

BNliL-122 1 6 , 78 

BNHL-1306 ( P a r t 1) 2 2 0 , 221l 

BNWL-1650 ( P a r t 1) 2 0 , 2 2 , H I , 5 2 , 
5 3 , 511, 7 0 , 7 9 , 9 i t , 1 2 6 , 1 3 2 , 
1 3 3 , 1 U 1 , 1 9 0 , 1 9 1 , 1 9 2 , 2011, 
2 0 5 , 2 0 7 , 2 0 8 , 2 2 1 , 2 2 3 , 2 2 5 , 2 3 3 

BNSL-1651 ( P a r t 2) U70 

BNlIL-1669 (ADD) H23 

BNl(L-1683 (ADD) 1116 

BNtlL-1727 (ADD) 1)17 

BNBL-1750 ( P a r t 1) 1 9 , 6 6 , 6 9 , 8 0 , 
1 2 7 , 1 2 8 , 1 3 0 , 1 6 6 , 1 7 7 , 1 9 3 , 
2 2 6 , 2 3 2 , 5 2 3 

BNWL-1750 ( P a r t 2 ) 9 9 , 2117 

BNlIL-1751 ( P a r t 1) 2 8 9 , 5 1 1 , 5 1 2 , 
5 2 6 , 5 2 7 , 5 7 9 , 5 8 0 

BNII l -1751 ( P a r t 2) 2 8 9 , 3 6 8 , 38<l, 
5 1 1 , 5 1 2 

BNNI.-1755 1 7 5 

BNWL-1758 5 8 2 

BN1II,-176I( 5 7 3 

BNi lL-1850 ( P a r t 1) 1 7 , 2 1 0 

BNWL-18S0 ( P a r t 2 ) 1 , 9 8 , 2 i t 8 , 

NOTE- Our computer counts in an 
urorthodox manner. You 
w i l l f ind BNWl-280 l i s t e d 
a f t e r BNWL-1850; everything 

BNllL-1850 (Part 2) 209, 2811, 3C3, V"^^ ' ' f ? T T " ! ' ^ ' 'V^^l t ^-,^ » ' / two v i l l t>e l i s t e d a f t e r 

everything tha t beg ins 

BNHL-1850 ( P a r t U) 6 8 , U66 

BNWL-280 1 6 9 

BNWL-UBO 2 8 , 5 5 , 1 3 1 , 1 3 7 , 168 
2 0 2 , 2 1 1 , 212 , 2 1 3 , 2 1 9 , 250 

BNML-TIU 1 3 * , 1 6 7 , n o , 2 0 3 , 2 0 9 , 
2 5 1 , 3 5 2 , 533 

BI(HL-715 ( P a r t 2) 7 3 , 9 1 , 1122 

BRH/OHO-72-2 556 

B r i t i s h J o u r n a l o f I n d u s t r i a l 
M e d i c i n e , 2 9 ( 8 1 ) , 8 1 - 8 9 372 

C a l c i f i e d T i s s u e R e s e a r c h , 1 2 ( 3 ) , 
239-2116 76 

C a l i f o r n i u m 252 P r o g r e s s , 6 , 1 - 5 2 
1611 

C a n c e r R e s e a r c h , 3 3 , 16011-1607 23ii 

C E A - B l B - 1 2 9 (ADD 1 ) , 2 7 9 p . 3 3 3 

C E A - B l B - 2 0 3 373 

CN-27B6 5 0 , 711, 1 6 3 , 1 8 8 , 3 5 5 , il69 

C o m p t e s H e n d u s Academy o f s c i e n c e . 
S e r i e s D, 2 7 5 ( 2 5 ) , 3 0 6 9 - 3 0 7 1 1112 

CONF-miS 3 7 1 

CONF-670938 183 

CONF-680U35 227 

COSF-680507 321 

CONF-680607 276, 521 

CONF-681032 312, 353, 1*31, 53U 

CONF-690303 1*53 

CONF-690501 1*02 

CONF-700101 33» 

CONF-700810 315 

CONF-700816 (Vol. 2) 51*2 

CONF-7008117 500 

CONF-700930 3 0 9 , 5 2 9 , 5 3 0 , 5 3 2 , 
5 U 3 , 5 0 5 , 5 4 6 , 5 6 2 

CONF-700931 1 5 7 , 1*09 

CONF-700965 329 

CONP-701112 350 

CONF-701138 1150 

CONP-710501 3 0 5 , 1*98, 501 

C O N F - 7 1 0 5 6 2 556 

CONF-710909 3 7 , 1 « 6 , lUB 

CONP-710901 2 9 4 , 3 5 6 , 4 3 0 , a S I , 
5 3 5 , 5 3 9 

CONF-710919 144 

C O N F - 7 1 1 0 0 9 313 

with the d i g i t one. The 
machine reads and numbera 
mater ia l beginning at the 
l e f t i n s t e a d of the usual 
way of beginning at the 
r i g h t o f a s e r i e s o f d i g i t s . 



pfBi.icMi«B pBsc8ipfjo« tnmx 
C0»F-t11t78 311 

C08r-711IS<» 391 

COW-711227 293 

CO»F-720<»11 319 

COif-720B53 588 

COSP-720503 123, 149, 3«6, 349, 
370, 376, 388, 390, 397, 407, 
411, 463, 541, 548 

COBP-J20S19 318, 547 

CO«F-72e«103 fPart 3) 49 

CO»F-7206m 609 

C01»?-720708 299 

CMP-7210f09 272 

COIIP-721030 5 7 6 , 565 

COtF-fa i lOT 583 

COBP-730803 4 2 8 , 462 

CO! i r -730»7 3 2 5 , 375 

COur-131038 65 

COiF-731048 304 

COSF-731101 265 

COflP-731105 564 

CO!»F-731t12 018 

COO-119-234 61 

COO-119-244 5 8 , 1 2 2 , 229 

COA-119-246 3 « , 5 7 , 5 9 , 6 0 , 118 , 
119, 1 2 1 , 155 , 214 , 2 1 5 , 216 , 
228, 231 

COf-119-248 120, 1 3 5 , 136 , 145, 
382 

Coc-1787-17 71 

C00-21S m, 180 

COO-228 218 

-0O-31«7-28 51 

COf-J563-f2 272 

O f . - 3 5 6 3 - 8 256 

COO-651-88 «93 

i )8E«(PM)-72-8021 556 

BOCICEf-'^0139-1 560 

f«CICEr-70H93-2 561 

Dp.ngv7%,52 311 

WC-«5S-53 «02 

OPS FB-73-30-1 it«»6 

HP3?0- tS -30-1 B«2 

e c o l o g y , 5 5 ( 2 5 , 245-261 292 

B c o l c f y , 6 S j 2 l , 329-339 306 
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E a a a t d s B r o t h e r s , l a c . Ana A r b o r , 
« l c h i g a a 2<»3 

ESS-1193-1552 425 

S0K-39»5-e ( P a r t 3) 379 

EtII-4612 d-fT© 3 0 9 , 5 2 9 , 530 , 532 , 
S « 3 , 5 4 6 , 5«« , 562 

F i n a l Sepoct 426 

eaT-740 429 

s e s s h l t y o k a Kogyo, 1 8 ( 1 1 ) , 24-28 
537 

S e a l o g i c a l Sncvey P r o f e 
P a p e r » o . 712-B 339 

5 iona l 

Glg iona i S a n i t a r i y a , 3 7 ( 1 2 ) , 57-
81 97 

G i g i e n a Trada 1 P r o f e s s i o n a l • » y e 
Z a b o l e t a s i y a , 9 , 29-32 11 

S i g i e a a Truda i p r o f e s s i o n a l ' n y e 
Z a b o l e v a n i y a , 1 1 , 27 -32 102 

BASt-184 4 3 2 , 4 4 1 , 4 5 5 , 510 , 514, 
515 

i&SI,-193 442 

i » S t - 2 » 0 (APP) 516 

aASL-22» (»PP) 518 

H»SI,-245 4 3 9 , 4 5 2 , 457 , 458 

B»SI,-245 (APP) 517 

aASl-273 459 

f t tSt -274 (APf) 519 

l»SI , -276 « 0 , 45 6 

B*SI,-278 358, 438 , 513 

8AS1.-278 (SPP) 4 72 

H e a l t h P h y s i c s S o c i e t y » e ¥ S l e t t e r , 
12-21 507 

flealth P h y s i c s , 1 1 , 323 67 

H e a l t h P h y s i c s , 1 9 , 55-56 2S1 

a e a l t h P h y s i c s , 2 3 , 231-238 184 

H e a l t h P h y s i c s , 2 3, 245-247 260 

H e a l t h P h y s i c s , 2 « , 10 3-140 860 

H e a l t h P h y s i c s , 2'", 439-B41 369 

H e a l t h P h y s i c s , 2 5 , 105-107 159 

Hea l th P h y s i c s , 2 5 , 188-191 2Sa 

H e a l t h P h y s i c s , 2S , 239-258 1 » 

Healch P h y s i c s , 25, O13-420 t y s 

"irnxb r h / s i e s . 2 i . &8S-5*a i 8 2 

H e a l t h w j / a - . j , , 26 , 117-ti</ tSU 

i e a l t k PHj-SiCs, :«j, t f 5 - 1 6 3 <! 19 

. e a . l l : -t-i-jrx.-,, '6, J t ' •!(!«, f t ? 

t . S i l t . . » h | » i c s , i ' . i ' l<- i .„^ 37% 

f ^ ^ l ^ ^ P h y s i c s , 2 6 , 5«l-55«i J96 

H e a l t h P h y s i c s , 2 7 , 152-153 2«0 

a e a l t h P h y s i c s , ^ 8 , M - * ? 270 

Hea l th P h y s i c s , 9 , 253-2«6 9 

H e a l t h P h y s i c s , 9 , 803-915 380 

Heas i t tgs Before t h e S p e c i a l 
Sufcci>a«ittee OB S a d i a t t o n , F i r s t 
S e s s i o n s T o l . 3 , h e l d Bay 5 - 8 , 
19S9, ««f p . 481 

RI-30437 447 

11-69500 10 , 1 3 , 1 5 , 7 7 , 140 

Hf-73337 389 

I f - 7 6 0 0 0 171 

fli-77500 12 

HB-saSOO 14, 18, 2 t , 2 3 , 129, 136, 
206 , 2 2 2 , 252 

Bygieue and S a n i t a t i o n , 3 3 ( « - S J , 
36-91 406 

I ISA-SK-150/52 391 

IAEA-S8-160/55 319 

ICP-IOOS 578 

i c t p p i ib l i ca t io f t 2 . Petganon f t e a s , 
lew l a r k , i e » f o r k 387 

I n d i a n J o u r n a l of o c c u p a t i o n a l 
B s a l t h , 1 5 ( 1 1 ) , 1-7 395 

t s d a s t r i a l a e d i o i n e and S a r g e t y , 
2 5 ( 1 ) , 135-139 386 

I U S - o f - t « 0 500 

l B t e e a a t i « a a l J o u r n a l of Appl ied 
t a d i a t i o n and I s o t o p e s , 2 3 , 1-« 
506 

I n t e c u a t i o n a l J s a r a a l of Appl ied 
a a d i a t i o B and I s o t o p e s , 2 3 , 1 9 5 -
196 196 

I n t e r n a t i o n a l J o u r n a l of Appl ied 
S a d l a t i o B and I s o t o p e s , 2 4 , 362-
363 199 

l a t e c n a t i o n a l J o u r n a l of a a d l a t i o n 
B i o l o g y , 2 3 ( 2 ) , 105-112 «2 

I n t e r n a t i o n a l J a u r n a l of t a d i a t i o n 
B i o l o g y , 23(«) , «1S-«16 197 

lS-30it8 520 

J o a r t i a l of Denta l R e s e a r c h , 48 ( 5 ) , 
92«-«27 230 

a o a r o a l of m v i r o n a e n t a l g u a l i t y , 
2 ( 1 ) , 62-P6 302 

JoBtBiil of H e r p e t o l o g y , 7{2) , 79-
S5 ?98 

J o s e s i l ef I c h t l j y o l o g y , 1, 71-79 
173 

j o u r n a l of p»ici?ar S c i e n c e and 
teehiioloff, 1 0 ( 1 0 5 , m1~64f> 398 

aoarn&l e i K«e ias r 3 . ; l e sce ar.d 
l » c b B o l o g y , 10 | 9 ) , i n i - i o a m« 

i e u r a a L of .. xtTe,! S-d-niZ'- ai.i 
t e c h n o l o g y , fC3 | , U'39 J99 



WBtlCAIIOI !)2SCB»T10f IBBEI 

3»w-seTO as 
JP»S-5I2» 2S 

K&Pt-B-732« CBev. 1) «86 

l e t e r Press , j e t a s a l e a , I s r a e l 340 

U - t c - t 3 - 3 9 260 

lI-OE-73-1309 325 

lA-OS-73-1326 428 

lA-08-73-1585 265 

li-0fi-73-93» 375 

l,A-0B-7!»-186 270 

tA-1309 104, 105, 106, 107, 198, 
109, 110, 111, 112, 113 

11-3719 323 

I,A-5127-HS ( fo l . 1) 575 

M-518 4 443 

IA-5282-BS 438 

ti-53s9-PB 544 

M-5«25-«S 343 

l&-5it68 27? 

W-5512-PE 592 

a t - 1 7 9 9 46ft 

I.Bt-2039 418 

IBI.-213 531 

lBt-2482 521 

lF- t r -41 257 

lF - t r -80 1»2 

tp-JlH t«3 

lP-«fi 32, 33, 34, 35, 72, 139, 
153, 283, 348, 351 

8-3679 («9th Ed.) 31& 

Madraao, 20(6), 326-332 24 

Bedlcal Badiology, 5(2» , 54-58 26 

Hedical Saaiology, 5 (3 ) , ««-«7 25 

Henoir So. 18 571, 594 

BM-1258 116 

fIlR-1267 310 

BI,M-1792 419 

HW-1815 255 

Mm-2099 286 

SAS-flS-3006 282 

B&S-SS-3031 264 

'Jatioaal l ac l ea r Energy Se r i e s , 
d ivis ion s , Uol. 22. I . BC6ra»-
Hil l Book Coapany, I n c . , Sew 
fork, »6H York 31 

Mature, 199(4889), 143-146 497 
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Satn te , 202|%9331 , HS'^n «»9 

•at«te, 3<msmm, ••«»«»s #37 
ia totwissenschaf ten, 59(121, 652 

201 

»ERC-I.f-539-23 473 

lEaC-M-539-24 307 

BESC-I.f-539-2e 296 

BItS-Pa-7 92 

«tCO-1098 485 

lfO»a-TH-ERt-ESi-26 338 

»t-19823 478 

WRCC-13241 76 

BTS-242 3M 

Saclear Techaologj, 18, 97-108 565 

IITO-103 ( lev . 3) 336 

S»0-1«2 304 

l l fO-7i jg.12 338 

ITO-86 (Bev. 3) 337 

0fi«t-cr-68-t-67 281 

08«t-»SlC 586 

OBm-«SIC-39 536 

OP«,-fISC-73-18 383 

OBBt-TH-4323 320 

0MI.-'!'S-ft366 572 

OJjui-Ta-esgs 347 

OaSL-8900 44 8 

oaM.-4930 275 

OEP/SlB-72-4 479 

PSEC(A)-727 280 

Part of a Sysposiaa on Badiation 
PtotectloB Probleas Belatlag to 
Transara«itt» s l e s e n t s held i n 
Karlsruhe, Geraany, Septeaber 21-
25, 1970, (p . 353-362), 650 p. 
530 

Part of a Syaposiaa oa Radiation 
Protect ion Problens iselating to 
TransuraBius Eleaeats held in 
Karlsruhe, Getraany, Septeaber 21-
25, 1970, (p. 62-68) , 660 p. 529 

Part of Analytical Cheaistry 
Division ABBual Progress Report 
for Period Ending Septoiibec 30, 
1973, (p. 39-40), 07 p. 275 

Pact of Annaal Progress Report, (p. 
86-114), 177 p . 88 

Part of Annual Beport, 1912, (p. 
125-126), 246 p . 179 

Part of Barker, J . J . (Ed.) , 
Proceedings of a Syaposius on 
CalifotnlOB 252 held in Sew fork 
Ci ty , SeK fork, October 22, ia68, 
(p. 225-256), 376 p . 112 

l » r t of ea tker , » . J . f i t . ) . 
n^mmims «f t Sf»$a»in* ©ft 
C«l£f«E»la8 252 fc«M i * tern fetk 
City, 8e» Torfc, October 22, 1968, 
(p. 277-284), 376 p , «3I 

Part of Barker, J . J . (Ed.) , 
Proceedinfa ot a SyaposiaE OB 
CalifotBliB 252 held i n i e« lorlt 
Cltf , ie» fork, October 22, » 6 8 , 
(p. 285-302), 376 p . 353 

fact of Behavior of Cer ta in 
SfBthetic chela t iag Agents in 
Biological s o i l Sfstetis, Aotiual 
Progress Eepoct, (p . 27-30}, 99 
p . 242 
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Pact of Ulelseo, J , 9 . , e t a l , 
iBHaal seport foe 1972, fp, 66-
6 7 ) , 116 p. 289 

?ar t of s i e l s e n , . I . H , , e t a l , 
Aimaal Seport for 1972, (p. 95-
96) , 116 p . 3#» 

Part of l i e l s e n , J . t . , e t a l , 
aaamal t epo r t for 1973, {p, 101-
103), 117 p . »S« 

Part of f ie l soB, 3.9. aal t i e r c e , 
D.» . (Bd,), *n»«al Beport for 
1967, »p, 124-127), 230 p. 73 

Part of »i«lso!», J . « , , e t a l , 
Anftaal aepot t f o r 19t2 , {p . 1-2) , 
t1« p. 368 

Part of l i e l s o n , J . « . , e t a l , 
i aaaa l seport far 1972, jp. 37-
39), 116 t . 512 

Pact of orgaaic s c i n t i l l a t o r a mi 
l i f t t id Sc i f t t l l l a t lon Coamtiag. 
fccadeaic Press , »e» lo tk , »«« 
fork, i p . 93t-9S0) ««» 

part of Proceedings of the 
fisetlcaa Btcleac Society 
Sy«p(jsi«« held l i t i t n l Beach, 
Pl«ci«a, October 19, 1971. 
t t tb l ished i n t t« i isact io»« of the 
American Hacleae Society, 1»(2), 
SlO-SIt 313 

Part of Proceeaiags of a Sytposius 
oa Assesseeat of t ad ioac t ive 
Organ and Body Botaens held i s 
Stockhols , Swedett, soveabet 22-
26, 1971, (p. 65-g1), 69i p. 391 

&art Of Proceedings of a Synposia* 
Oft Bosi»etty fechnigaes Applied 
t o Agricultutft, iBdost tf , 
Bioloff and Sedlciae held is 
f ienoa , j t i s t t l a , April 17-21, 
1972, <p. 447-506), 685 p. 31f 

Part Of Proceedings ot a Sysposiaa 
oa EBglne«riag » i t h i a c l e a c 
Explosives held i s l a s ?«gas, 
fevada, Janaarf I4-16, I t tO , (33 
p . ) 334 

part of Proceedlogs of a Sy»poSitt» 
on few Oe»eldp«ei>ts in Physical 
aad b io logica l Badiation 
t e t e c t o t s held i o fie»Ba, 
i a s t t l a , Sotetber , 23-27, 19W, 
<t- 299-310), 7«2 p . 350 

Part of froceediUfs of a Sf»p9Sl»B 
OB Badiation Pcot^ctioE f rob le t s 
Et»tJ»S » Tcansttcafttaa gleseftts 
held t * Karls tahe, SetBanf, 
Septe»ber 21-25, 1970, (p. 99-
113), 6«t p. 543 

Part of Ptocee4iafs <»f a s?«posi»« 
oa SadiatioB p r o t e c t i o * Problems 
Betetiiif t o TrsnsaraBidB 
Sle»ettts held at garlsrafce, 
Setnaay, Septe«ber 21-25, 1970, 
<p. 291-325), 660 p. 545 

?ar t of Proceediags of a Sfsposian 
t»» SaaiatloB Ptotectloft Proble is 
Relating t o f t a ss i reaa lw 
Eleneats held i« Rarlsctthe, 
Sersaa j , Sept©»bet 21-25, 1970, 
(p . 11S-141), 660 p. 309 

Part of Bt»cee€iftgs of a Sfap^sius 
OB tadla t io t t Pro tec t ion Problems 
de la t ing t o Tcans«iraolna 
Bleaeats held in Eaclse»he, 
S^reaay, S*pte«b«r 21-25, 1970, 
fp. M l - i l S ) , 660 p . 562 

Part of Prsceedittgs of a sy»pssl«« 
oa fadiatioft Protec t ion t t ob l eas 
Relating t o t r a s s u r a s i i t 
Eleaeats heia ia Kaelssahe, 
Seraani , S«pte«b6e 21-25, 1978, 
Cp. 483-514), 669 p . S«« 

Part of ProceedIHfs of a Sy»posl«« 
on tai l iat ioB P t o t e c t t o * t t o b t e » s 
ie la t i t tg t o tE»n»ara»i«« 
Eleaents held In Katlsc»lie, 
See»attf, September 21-25, %9M, 
i p , 69-84) , «f0 p . 532 

Part of ftoc«eii!»gs of a Sf«t»sim) 
OB Radloloflcal PE«te«tioi» of 
t he Public i a a i o c l e a t Bass 
Oisas te t held i t Ift terlaken, 
S«it«eclaB4, Bay 2S-Jane 1, ff68, 
IP, 6S . i 3 ) , 68S p . 321 

Part ot proceeaiEgs of a sy«|»si«» 
on tefec«BCe Hethods fee a a t l a s 
l a « i o t e t t » i t f s tmiiess 
t e t e t a i n a t i o * of tcamstsanic 
Bleaants , Batloenthenlia ««4 
Ot ter fiadion«olia«« »B Saclae 
SB*iE»n»eiital Samples heM itt 
t i e u a a , Aastc ia , ectofcet 30-
«o»eBlJet 3, 1972, ff t p.) 272 
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P a r t of P r o c e e d i n g s of a Sy«posit t» 
on t h e A s s e s s a e n t of R a d i o a c t i v e 
Body B s t d e a s i n nam h e l d i n 
H e i d e l b e r g , n e c a a o y . Bay 1 1 - 1 6 , 
1964, ( p . 329-3S4) 371 

f a r t o f P r o c e e d i n g s of a s y a p o s i o a 
OB t h e B i o l o g i c a l l a p l l e a t i o n s 
of t h e U n c l e a r Age h e l d i n 
L i ^ e r a o r e , C a l i f o r n i a , March 5 - 7 , 
1969, (49 p . ) SS3 

p a r t of P r o c e e d i n g s of a a 
l » f o r « a t l o n S f » p » s i a a on 
D i s p o s a l of R a d i o a c t i v e t a s t e 
he ld m P a r i s , P c a a c e , A p r i l 12-
1«, 1«72, 2^0 p . 588 

P a r t of P r o c e e d i n g s of a n 
I f t t e r a a t i o B a l S y a p o s i n i on 
l y d r o g e o c h e » i s t r y an3 
i i o g e o c h e s i s t r f h e l d i n Tokyo, 
J a p a n , 3©pte«be t 19, 1970, (40 p . 
) 329 

P a r t o f P r o c e e d i n g s of t h e a»EC 
8f«pos luB »B EDvicoaaen t a l %M 
R a d i o l o g i c a l s a f e t y A s p e c t s of 
t h e s l u i n g an4 f r o c e s s l n g of 
OraniUB h e l d i n l o c a s i e i g h t s , 
Becenber 9 - 1 0 , 1 9 7 1 , | 2 3 p . ) 293 

P a r t of P r o c e e d i n g s of t h e AEC 
P o l l u t i o n C o n t r o l S y a p o s i a s h e l d 
i n Oak B ldge , f«Bn®ssee, O c t o b e r 
2 5 - 2 7 , 1972, ( p . U S t - S l S ) , 549 p . 
576 

Pa r t of P r o c e e d i n g s o£ t h e COST 
S # » l n a r o» P o l t e t i o n and Hmaan 
Envi roBSent h e l d i n Boabay, 
I n d i a , August 26 -27 , 1970, (p, 
164-191) 500 

p a r t o f P r o c e e d i a g s of t h e IBBB 
B a c l e a r S c i e n c e SyapPsiOB h e l d 
In s a a F r a n c i s c o , C a l i f o r n i a , 
Soveabor W - 1 « , 1972, (9 p . ) WIS 

f a r t o f S r o c e e d i u g s of t h e IBP* 
3rd g a t o p e a s Congress h e l d in 
S a s h i n g t o B , B . C . , S e p t e t b e t f - 1 « , 
1973, (7 p,\ 375 

P a r t ot P r o c e e d i n g s o f t h e J s l n t 
H e e t i n g of t h e I t e r i c a o Bi ic lear 
S o c i e t y atia t h e At<j«lc 
w a u s t t i a l Pormn a»d s u c l e a r 
Eae rg f E x h i b i t i o n h e l d i n Sa» 
F r a n c i s c o , C a l i f o r n i a , sowenbe t 
1 1 - 1 5 , » 7 3 , (1« p . ) 265 

S a r t of P c o c e e d i a g s of t h e 
R a t i o n a l S f»po« i«a on Ba4ia t io i» 
P h y s i c s h e l d im t c o a b a f , I n 4 i a , 
Wo»eaber 2 « - 2 7 , « T 0 , Cp. 487-
49 H «»50 

P a r t af P r o c e e d i a g s of t h e B i i r t e r 
B e a t i n g o f l » e r i e a o S o c i e t y of 
S e c h a s i c a l E a g i n e e r s h e l 4 i n 
B e t t o i t , i i c h i f a n , I o v e « b e t 1 1 , 
1 f t 3 . P a b l l s h e d i n l o c l e a r 
S a f e t y , 1 4 ( 6 ) , 597-«9« 56« 

P a r t o f P r o c e e a i i i f s ot t h e 13th 
Imnaa l H e a l t h P h y s i c s S o e i e t f 
S f » p o s l a « h e l d Ift B « ! v e r , 
Coloraf lo , 3ms 16 -20 , 1»«8 . 
Publisshed In H e a l t h P h y s i c s , 1 6 , 
«75»»e7 524 

P a r t of P c o c e e d i a g s of t h e 13th 
Anaaal H e a l t h p h y s i c s S o c i e t y 
Sf»posl»i« h e l d In o e i v e r , 
C o l o r a d o , J a n e 1 6 - 2 t , 1968, 116 
p.» p . ) 276 

P a r t of P r o c e e d i n g s of t h e 17 th 
Aaaaa l i e a l t i P h y s i c s S o c i e t y 
Sfapos imn h e l d l a l a s f e g a s , 
B«»ada , June 12-1 1972. 
P a b l i s h e d i n f l ea l th P h y s i c s , 2 5 , 
599 -683 509 

P a r t of p r o c e e d l a q s of t h e 18 tb 
Annaal t e a l t h p h y s i c s S o c i e t y 
Syaposi t tB h e l d i n B l a a i Beach, 
F l o r i d a , J a n e 1 1 - 2 1 , 1973, J14 p . 
) 462 

P a r t of P r o c e e d i n g s of t h e 19th 
tnmaa l « « a l t l i p h y s i c s S o c i e t y 
Syaposi t tH h e l d in Hiaml Beaoh, 
F l o r i d a , J u n e 1 7 - 2 1 , 1973, (17 p . 
) <»23 

P a r t o t P r o c e e d i n g s c f t h e 2a4 
I n t e t n a t l o n S fapos loB oa t h e 
P e a c e f a l f s © s of 4 t o » i c Baergy 
h e l d i n Geneva, S » i t 2 e r l a n d , 
S e p t e a b e r 1 -13 , 1 9 5 8 , » o l . 2 3 , 
( p . »3«-tt38) 385 

P a r t of P r o c e e d i n g s of t h e 2na 
I n t e r i a t l o s a l S y a p o s i u a on Pose r 
f r o a S a d i o l s o t o p e s h e l d l « 
B a d t i d , Spalm, i a y 29-JaBe 1 , 
1972 , ( p . 8 0 5 - 8 0 8 1 , 986 p . S«7 

P a r t of P t o c e e a i a g s of t h e 2na 
I n t e r n a t i o n a l S f a p « s l a » oa Potrer 
froB B a d i o i a o t o p e s h©ld i n 
Had r i d , S p a i n , l a y 29-Jttne 1 , 
1972 , ( p . 8 7 5 - 8 9 1 ) , 986 p , 318 

f a c t of f t o c e « d i n g s of t h e 2i»4 
Syapos ima on f o n d a ^ e B t a l anS 
P r a c t i c a l i s p e s t s of t h e 
i p p l i s a t i o n «f P a s t »«otEOBS i n 
C l i B i c « l R a a i o t h e t a f f h e M » t 
t h e HSfae , » « t f c e r l a n d s , (Jctober 
3 , W 7 3 , ( 1 * p . ) 65 

P a r t of P r « 5 e e a i a f » of t l « J rd 
I B t e t a a t i e ! > « l T c a « s f t a t o i ) i « a 
g l e a e n t Sf«p©sia» h e l d i n 
I t g o i w e , I l l l t t o l s , Oc tobe r 2 0 - 2 2 , 
1 9 7 1 , <20 p . I 311 

P a r t of P r o c e e d i n g s of t h e 3 t4 
IBPI l a t e r n a t i o n s l c e s f t e a s h e i a 
i® t a s h i n g t o n , P . C , S e p t e t b e t 9 -
1 4 , 1 9 7 3 , (6 p . ) 325 

P a r t ttt f c o c e e a i a g s « f t h « « t i 
i B t e t n a t l o n a l S f » p o s l « a m t h e 
P e a c e f a l 0 s e s o f » t « « l c B i e t g y 
h e l d In o e a e ^ a , s s i t a e r l a n d , 
S e p t e r t e e 6 - 1 6 , i f l l , ( p . 1 » t -
159) 451 

P a r t of P t o c s e a i n g s of t h e s t h 
I n t e t u a t i O E a l S fapos iam on t h e 
P e a c e f t t l (Jses of A t o t i c l a e e g f 
h e l d i n Geneva, s s i t a « r l a m € , 
S « p t e « b e r 6 - 1 6 , 1 9 7 1 , ( p . 487-
5291 539 

P a r t of P r o c e e a i s f s o f t h € « t h 
I n t e f B a t l o n a l S f ^ p s s l a a on the 
t e a c e f n l Bsee o f ftttsiic Eiietff 
h e l d I n Ge»e»a, s w l t a e c l a n i , 
S e p t e t b e t 6 - 1 6 , 1 9 7 1 , f s l . t 1 , 
<p. 13-29) 35« 

P a r t of f t o c e e i n g a of t h e » th 
I n t e r n a t i o n a l SyaposiUB on t h e 
f e « c e f « l u s e s of A t o a i c Eaergf 
h e l d i n G4»i»e»», S s i t z e r l a n d , 
S e p t e a b e r 6 - 1 « , 1971 , » o l . 1 1 , 
e p . 6 4 1 - 6 4 2 ) , 766 p . 430 

P a r t of P r o c e e d i n g s of t h e 4 tb 
I n t e r n a t l o a a l S y a p o s i a a o s t h e 
P e a c e f u l Uses of A t o n i c Energy 
h e l d i n Semev*, S s i t z e r l a u d , 
S e p t e a b e r 6 - 1 6 , 1 9 7 1 , » o l . 1 1 , 
( p . 663-«7«) 294 

P a r t of P r o c « e d l n f S of t h e « t h 
i s t e c n a t l o n a l s y o p o s i a a o«» t i e 
P e a c e f u l Oaes <>f i t o t i c Energy 
h e l d i n Geneva, S i » i t z e r l a n d , 
S e p t e a b e r 6 - » , 1971 , f o l . !«», 
I p . 237-255) 535 

P a r t of P r o c e e d i n g s of t h e 5 th 
Annual S e a t i n g o f t h e O r t h o p e d i c 
s e s e a r c h S a c l e t f he ld i a C h i c a g o , 
I l l i n o i s , J a n u a r y 2 3 - 2 4 , 1959, 
C2 p . ) m 

P a r t of P r o c e e d i n g s of t h e 5» th 
a n t a a l Aae r i can Badias S o c i e t y 
S y n p o s i a * h e U I s Boca R a t o a , 
F l o r i d a , «ay 1 » - 1 9 , 1972, (7 p . ) 
5 

P a r t o< P r o c e e d i u g s of t h e 7 th 
I n n a a l i e s t e r n I n t a s t t i a l H e a l t h 
S f s p o s i a * he ld Sep teBb«t 2 7 - 2 « , 
1963 . P t tb l l shed i a J o u r n a l of 
O c s a p a t i o n a l H « d i c l n e , 6 ( » J , 174-
178 405 

p a r t of P r o c e e d i n g s of t h e 7 th Bot 
t a t o c a t s r l < « and Sgmipiient 
SfBpo«la» he ia I n c l e v e l a a d , 
Oh io , A p r i l t - 9 , 1959, ( p . 2 5 6 -
275) 378 

P a r t of f r o g r e s s i a Oceanoflraphy, 
f o l . 3 . P e r g a i o n P r e s s , O f f o r d , 
E a f l a a i , | p . 173-177) 269 

P i t t ©f P r o g r e s s B e p o r t , J u l y l , 
1971 t o Hay 3 1 , t S 7 2 , t h a e e « , 
( p . 2 2 3 - 2 4 7 ) , 256 p . Si 

9 a r t o f » « d t « t l o a S l o l « j f , c h a p t e r 
I f . t c e n t l c e - M a U , lB<s., 
E»gl«««od c l i f f s , »e« J e r s e y , ( p . 
2 1 7 - 2 3 5 ) , 369 f, «T 

p a r t of B a d i a t i o n B i o i o f f , Chap t e r 
t 1 , P c e i t l c e - i a l l , J n c , 
iog lewood c l i f f s , ! • • J « t » e f , (p . 
2 3 6 - 2 6 8 ) , 388 p . 361 

f a r t o ( E a d l a t l o n B i o l o g y , Chap te r 
1 2 . P r s n t i c e - i a l l , l a c , 
En f l eaoo4 c l i f f s , i e » J e r s e y , (p. 
2 6 6 - 2 8 3 ) , 368 p . 36« 

p a s t ot B a d i a t i o n B l s l o f f , Chap te r 
1 3 . P r e n t l c e - 8 « l l , i n c . , 
Bnfle»®©a c l i f f s , »e» J e t s e y , ( p . 
2 8 4 - 3 1 4 ) , 368 p . 45 

P a c t o f 8 a a i « t l o « B i o l e g y , C h a p t e r 
t t t . P t e n t l c e - B a l l , I n c . , 
Bi ! f le»«ot C l i f f s , ««» * r s « f 8 ( p . 
3 1 5 - 3 4 5 ) , 368 p . 365 

F a r t of s n a i a t i s a B l o l s f f , Chsptfee 
2 , P r e n t i c e - B a l l , I n c . , 
B i g l e n e o d C l i f f s , Sew J e r s e y , ( p . 
7 - 3 0 ) , 368 p . S22 P a r t o f t r ® c « e 4 i n f s of t h e I 3 t b 

Annaal. i e « l t h P h y s i c s S o c i e t y 
Sf«poslm» h e M i n B e t v e r , 
C o l o r a d o , J a n e 16-20 , 1968, (16 
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f a r t of S ta ta i ioB t t e l o g y , C te f t e t 
3 . f r e « t l c e - a a U , I n c . , 
EBfllewoed C l i f f s , » » Je r sey , (p. 
31-56), 3«8 f. J»5 

t a r t of t ad t* t ion Biotoff, Chapter 
4 . r t e n t i c e - B a l l , I n c . , 
Ettfle»«o3 c l i f f s , »w J « s e f , Ip. 
5 f - « 9 | , 368 p. 25« 

Fact #f taaiatlOB Bl«loff, Chapter 
5. t r eB t l ce -Ba l l , f a s . , 
E»gle«oo« C l i f f s , » « J«i:sef, <p. 
90-117), 369 p . 46 

t sc t 9f t »a i« t io» t i o t e g f . Chapter 
6. Prent ice-Hal l , I s c , 
Bngle®o*a C l i l f s , 8e» J« t se f , (p. 
l i t - 1 3 5 ) , 368 p. *3 

t a r t »£ R«aiati0ii i i o logy , chapter 
7. p ren t ice -Hal l , I n c . , 
iBflewooa C l i f f s , » « Je rsey , | p . 
136-IS«|, 368 p. 362 

Pact of »»41ati«n Btetoa?. Chapter 
8. tEe« t i ce -8« l l , I n e . , 
Bafle^oD* C l i f f s , »e» Jessey (p. 
159-170), 368 p . 363 

t a r t at t a a i « t i # » SlolOff, Chapter 
9. l>rea t ic«- ta l l , l a c , 
tagle^ood C l i f f s , tte» Jersey , fp. 
171-216), 3«8 p . 36» 

pact of ta i io tJ lo logt fa , | p . ItO-
1801 12« 

pact of Ba41dblolofy, fp. l « - l t t 
WO 

far t of tadioblolagf , (p . «?-128» 
27 

Part of a»aiobiol«ff , ( p . 136-145), 
23« p . 81 

f a r t 9f Ba«i«bio.l<>f F, ( p . 1«7-1S2» , 
253 p. 3f 

fart of tadi»bi«l««f , <p. tt9-53t 
64 

fast »f tadiobloloff , <p. 84- f6 ) , 
253 p . 125 

t a r t 9t i aa iob lo lof f , fp.69-72) , 
256 p . 63 

Part of f ad ld lo f i ca l an J 
Envipo»»ental Beseatch Bt»isi«i» 
innaal t e p o r t , (p . 1-«), 163 p . 
297 

t ae t of Raai«logical and 
Bnvironaentai f«s«arch !>i»tst#n 
»»!s«al Peport , July 1»72-jii(i# 
1 » » , fp. 2©6-21T», JJ6 p . 3911 

part *f »a}e»sky, B. l t d . ) , 
Proceedings of t he 9th 
iB te rna t lo t a l Congress of 
i a i io lo f f held in Boalch, 
6et»«nf, 3al f 21-Jolf 30, » 5 9 , 
»a l . 2 . ee«>rg ffcieee f e s i a^ , 
St«»ttgart, Seraany, Ip , 1»»6-
• 155), 1625 p. 5.52 

•>«rt of t»I0B10l,®5f I (p . 153-159) 
172 

Part of Research seport on 
In terna l B»posure t o Pl<ito»iii« 
in » » r t i 1f6?-l*tch 1970, <p. 91-
61), 91 p. n 

Part ot B o ^ s t l i a l , B.». (84. ) , 
fherspf «f 8«atcele«eBt 
foisonim^, t r a n s c r i p t i o n of « 
Seetliif on Btper l t en ta l mi 
c l i f t i c s l »ppfoaehes t o the 
Sreataent of Potsonlof bf 
ta€lo«ct i»« Sibstances h^S 
o c t r e e 20-21, W55, Ip. HS-m, 
181 p. iilO 

» r t *f Sikm> « . t . «n4 iah t«« , 9. 
». I M s . l , tcoceeaiftgs of «!»« 
9th Annaal 8«»foed Bloloff 
Sf«posla« OB Sa t ia t ion f l»l»?? 
of the r« t» l mi SmeniU la»«*l 
h«M iB Mehlana, »ashl8ft«a, 
»»r 9-e , W69, <p. 6 f 3 - l « | , 
1026 p . (»02 

Part of Si»ps»i», C . I . , St a l , 
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