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ABSTRACT 

This fourth published bibliography of 528 references 
is from the computer information file built to provide 
support to the Nevada Applied Ecology Group (NAEG) of the 
AEC Nevada Operations Office. The general scope is 
environmental aspects of uranium and the transuranic 
elements, with a preponderance of material on plutonium. 
In addition, there are supporting materials involving 
basic ecology or general reviews on other nuclides that 
are entered at the request of the NAEG. References 
provide findings-oriented abstracts. Numerical data is 
referred to, in the comment field. Indexes are given 
for author, subject category, keywords, geographic 
location, permuted title, taxons, and publication 
description. 
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PREFACE 

Five hundred and twenty-eight references are presented 
in this, the fourth bibliography, published from the 
infoi-'mation activity supported and guided by the Nevada 
Applied Ecology Group of the AEC's Nevada Operation^ 
Office.' 

The first three published bibliographies have 
presented 2,107 references previously. The scope is 
centered on the environmental aspects of plutonium, with 
later extensions into uranium and all transuranic elements. 
All published material is contained in a dynamic computerized 
information file that is used to answer specific requests 
related to its scope. Users may contact the Ecological 
Sciences Information Center for assistance 'it any time. 
Guests making arrangements to visit the Oak Ridge National 
Laboratory are invited to use the collection of documents 
retained by the center. 

Citation Form 
The bibliographic data were arranged according to 

the Environmental Information System standard format 
for computer entry of information.4 

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

vironmental Aspects of Plutonium, A Selected 
Annotated Bibliography, ORNL-EIS-72-21 (December 1972), 387 p. ? 

Environmental Aspects of Plutonium and Other Elements, 
A Selected, Annotated Bibliography» ORNL-EIS-73-21 '(Suppl. 1) 
TAugust 1973), 482 p. 

-'Environmental Aspects of Plutonium and Other Elements, 
A Selected, Annotated Bibliography, ORNL-EIS-74-21 (Suppl. 2) 
^February 1974), 272 p. 

ii 
Oen, C. J., N. F. Sollins, and D. K. Trubey, Guide to 

the Generalized Bibliographic Format for the Environmental 
Information System, ORNL-EIS-71-3 (February 1972), 36 p". 
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1) X sub t (X being a variable) means 
or X subscript t. 

2) In chemical compounds and elements, 
NaI03 (for example) means NalO^. 

3) 10(E+3) or X(E-3) (E denoting exponent) 
means 103 or X~3, respectively. 

4) For units of measurement, such as 
centimeters, meters, feet, etc., X3 
means X^. 

Indexes 

Indexes are provided for: 1) author, 2) subject 
category, 3) keyword, 4) geographic location, 5) permuted 
title, 6) taxon, and 7) publication description. 

CREDITS 

Lorie Weinberg assisted in preparing the material 
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for literature scanning and selection. 
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The computer programs supporting the composition and 
indexing for publications constitute a part of the 
Oak Ridged-Computerized Hierarchical Information System 
(ORCHIS).5 

Mailing Address: 

Ecological Sciences Information Center-
Oak Ridge National Laboratory 
Building 2029 
P. 0. Box X 
Oak Ridge, Tennessee 37830 

_ Tel. 615/483-8611, Ext. 3-6524 or 3-6915 
o r (FTS) 615/483-6524 or 483-6915 

^Brooks, A. A., ORCHIS Progress Report, TM-3688 
(February 1972), 22 p. 
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SAMPLE REFERENCE 

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

1 - Record Numbe/i 6 - Publication VeAcsUption 

(Sequential Mumbe/t Re£en.ence) 
7 - Language Document 

2 - AuthoA & - Restriction 

3 - CoipoAate Authon. 
9 - Ab&t/vact 

4 - Publication Vote 
10 - AbitAacton.'i IniXioJU, 

5 - Voc.me.nt Title. 
11 - Comment* (Pertinent 

Humexical Data) 

2< 2 6 6 > 3 

Langham, W., and E.R. Russell, University of 
Chicago, Chicago, IL. 41945> July 23 

5 Excretion Studies. 6CN-3l67; Part of Nickson, 
J.J. (Ed.),, Report of Conference on Plutonium, 
May 14th and 15th, (p. 27-45), 62 p. 

7 (Russian, English Summary)(Declassified 
December 22, 1952)8 

^Attempts to establish a method of sampling 
and analyzing urine for small amounts of 
Plutonium and establish a relationship 
between the amount of Plutonium in urine and 
the total body burden are summarized. A 
method for collecting and analyzing samples 
is given. Results of personnel monitoring 
and human excretion following injection of 
4.7 ug of plutonium citrate (+4) are given in 
tabular form. Results of rat studies showed 
that the percent of the total injected dose 
excreted in urine was independent of the size 
of the dose administered. The excretion of 
Plutonium by humans, dogs, rats, rabbits, and 
mice is shown in tabular form. The minimum 
amount of plutonium excreted daily was 0.01$ 
of the retained amount. No comparisons 
between concentration in the blood and 
urinary excretion could be made. (ST)'*' 

Tables 18-25 contain plutonium excretion data 
for man and several animals. 
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<1> 
Dunavay, p.B. (Ed.), and U.K. White (Fa.). 
Nevada operations Office, Las Vegas, NV. 197U, 
July 
The Dynamics of Plutonium in Desert 
Environments, Nevada Applied Ecology Group 
progress Report as of January 197S. 
CONF-7310U8; NV0-1«2; Proceedings of the NAEG 
Plutonium Environmental Studies Program 
Symposium held in las Vegas, Nevada, October 
2-3. 1973, 369 p. 

A status report of the Hnvada Applied Ecology 
Group research activities is given. The 
twenty-si* articles included have been 
abstracted separately for the data base. 
Investigations on the soils cf Pu 
contaminated areas at the Nevada lest Site 
vere reported vith statistical analyses 
included, other papers dealt vith the Pu 
content of vegetation of contaminated areas; 
Pu metabolism in dairv cattle; grazing-
studies on Pu-contaminated areas, giving the 
radionuclide levels in Area 18 cattle; 
ecological studies of vertebrates; digestion 
of ingested Pu in chickens and subsequent 
transfer to eggs; the role of soil 
microorganisms in the movement of Fu; 
resuspension studies, includinq the use of 
NTS data to predict air concentrations of P« 
due to resuspension on the Enivetok Atoll; 
distribution and inventory element activities 
on NTS and off-NTS; the Pu transport and dose 
estimation model; a description of the 
lnfornation support for the NAEG by the Oak 
Ridge Data Base and the Library Services at 
ABC Nevada Operations Office. (PUB) 

<2> 
Povler, E.B., and E.H. Essington, Los Alamos 
Scientific Laboratory, Los Alamos, VII. 19711, 
July 
Soils Element Activities, octohcr, 
1972-September, 1973. COHP-7310H8; BI0-t»2; 
Part of Dunavay, P.B. and Nhite, H.G. (Eds.), 
The Dynamics of Plutonium in Desert 
Environments, Proceedings of the NAEG Plutonium 
Environmental Studies Program Symposium held in 
las Vegas, Nevada, october 2-3, 1973, (p. 7-16), 
369 p. 

The report, presents a general review of the 
Soils Element Activities for the year 
october, 1972-september, 1973. Areas 
declassified, areas sampled, and analytical 
results for Plutonium 239, 2D0, and americium 
2«1 are briefly discussed, changes found in 
the ratio of plutonium 239, 200, and 
americium 201, as veil as the implications of 
the changing ratio, are presented. It is 
suggested that the observed increasing ratio 
«ith depth of roil profile may be related to 
"differential solubility" of the t»o 
radionuclides, and that vith passing time, 
amerleiun 241 may become the radionuclide of 
prime concern. A modified analytical method 
for plutonium in soils, the LASL-HASL leach 
method! is discussed. (Auth) 

<3> 
Itayha, H.J., I. Aoki, and D.L. Wireman, Reynolds 
Electrical and Engineering Company, Inc., Las 
Vegas, NV. 1971, July 
BEECo Pield Activities and Sample Logistics in 
Support of the Nevada Applied Ecology Group. 
CCNP-7310lt8j NVO-1U2; Part of Dunavay, P.B. and 
shite, S.G. (Eds.), The Dynamics of Plutonium in 
Desert Environments, Proceedings of the NAEG 
Plutonium Environmental Studies Program 
symposium held in Las Vegas, Nevada, October 
2-3, 1973, (p. 17-19), 369 p. 

The field activities and sample logistic, of 
Reynolds Electrical and Engineering Co., Inc. 
(KEECo), in support of the Nevada Applied 
Ecology Group (NAEG) plutonium studies in the 
Test Range complex, are discussed in the 
report. Field instrument measurements, 
determination of samplinq sites, and 
procedures used in preparation of samples are 
included. The field activity status of the 
present NAEG intensive study areas is as 
follows: fences- enclosing toe contaminated 
areas have been erected; single transect soil 
samples have been collected from all study 
areas and prepared for analysis; grid systems 
have been completed iti all study areas; 
PIDLER surveys are complete in Areas "5 and 
13, and are 7r> percent complete at Tonopah 
Test Bange and Area 11; soil and vegetation 
samnllng are complete from Areas 5 and 13. 
(Auth) ' 

<0> 
Leavitt, V.D.• National Environmental Research 
Center, Las Vegas, NV. 1971, July; 197H, [larch 
s e l l surveys of Five Plutonium-contaminated 
Areas on the Test Bange complex in Nevada. 
CCNF-7310H8; NVO-1B2; HESC-LV-539-28; part of 
Dunavay, P.B. and White, N.G. (Eds.), The 
Dynamics of Plutonium in Desert Environments, 
Proceedings of the NAEG Plutonium Environmental 
Studies Program Symposium held in Las Vegas, 
Nevada, October 2-3, 1973, (p. 21-27), 369 p. 

The report discusses soils in five areas 
located on the Test Bangs Complex, Nye 
County, Nevada. The survey vas undertaken as 
part of the Nevada Applied Ecology Group 
(NAEG) plutonium studies. Host of the 
surface soils in the areas have a gravelly 
texture an-3 are typically classified as 
gravelly sandy loan. The majority of the 
surveyed land is either floodplain or 
alluvial fan -ith deep soils having 
vell-developed profiles and platy structure. 
All of the soils are alkaline, ranging in pH 
from 7.0 to 9.0. Tvo general categories of 
vegetation are found in the study areas, lov 
and high desert shrub. The lov desert shrubs 
are predominantly creosote bush (LARREA 
DIVARICATA) and vhlte bursage (FRANSERIA 
CUHOSA). The high desert shrubs are mostly 
fourving saltbii=h (ATBIPLEX CANESCENS) , 
winterfat (E0ROTIA LAKATA), and bud sagebrush 
(ARTEMISIA SPINESCENS). (Auth) 

See also complete report, NEEC-LO-539-28. 
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«5> 
Taaura, T., Oak Bidge Rational laboratory, 
Environaental Sciences Division, oak Bilge, TN, 
1974, July 
Distribution and Characterization of Plutonian 
in Soils froa Nevada Test Site, CONF-731008; 
CVO-102; Part of Donairay. P.B. ana (bite, H.G. 
(Efln.)r Th« Dynaaics of Plutoniua in Desert 
Envisronaents. Proceedings of the NAEG Plu'doniua 
Environmental staples Prograa Syaposiua held In 
las Vegas. Nevada, October 2-3. 1973, (p. 
29-42) , 369 p. 

The distribution ana characterization of 
plutoniua in soil fractions cf th" Nevada 
Applied Ecology Group (NAEG) intensive site 
study area saaples were studied. The report 
discusses analytical results obtained on 
three selected surface soil saaples froa two 
areas at Nevada Test site. Analytical 
aetliods are described for determination of 
total plutonlua content, plutoniua 
distribution in different particle size 
fractions, and shert-tiae digestion 
leachabllity by HR03. Leaching vith HN03 
revealed that 65 to 91% of the plutoniua 
could be leached. The leaching results 
suggest the possibility of using the acid 
extraction as a means of predicting the 
••availability" of plutoniua in soils. 
Prellalnaty data suggest that plutcnioa in 
the coarser size fractions is Pu02, vhereas 
plutoniua associated vith the finer size 
particles possibly is a hydrcus Pu02. (Auth) 

<6» 
Eberhardt, L.L., and R.o. Gilbert, Battelle 
ffenorial Institute, Pacific Nsrthvest 
Laboratories, Richland, NA. 1974, duly 
General Statistical Considerations in 
Environmental Plutonium Studies. CONF-731048; 
NVO-142; BN»t,-SA-<181E; Part of Dunaway, P.B. and 
White, n.G. (Eds.), The Dynamics of plutonlua in 
Desert Environments, proceedings of the NAEG 
Plutonium Envircnaental Studies Prograa 
Symposium held in Las Vegas, Nevada, October 
2-3, 1973, (t>. U3-49), 369p. 

The high sampling variability encountered in 
environaental plutoniua studies alcng vith 
high analytical costs Bakes it very Important 
that efficient saapling plans be used, 
flvever, efficient saapling depends on 
explicit and simple stateaents of the 
oblectives of the study. When there are 
multiple objectives, as in the Nevada Applied 
Ecology Group [NAEG) stud), it Bay be 
difficult to devise a wholly suitable 
sampling scheme. Sampling for long-term 
changes in plutonium concentration aay also 
be cosplex and expensive. Seme possibilities 
to be considered are: later transport by 
water, penetration into tho soil, gradual 
dispersion along soil surfaces as the result 
of wind movement, and local accumulation 
areas (as in soil mounds under bushes at 
Nevada Test Site). Purther attention to 
problems associated vith compositing samples 
is recommended, as is the consistent use of 
random sampling as a basic technique. (Authl 
<FNM) 

Portions of this report were published as 
BNWL-SA-4810. 

<7> 
Gilbert, R.3.. and L.L. Eberhardt, Battelle 
Memorial Institute, Pacific Northwest 
laboratories. Bichland, HA. 1974, July 
Statistical Analysis of Plutoniua in Soil at the 
Nevada Test site—soae Results. CONF-7310U8; 
NV0-1U2; BNM.-SA-II815; Part of Dunawar, P.B. and 
Nhlte, N.G. (Eds.), The dynaalcs of Plutoniua in 
Desert Environaents, Proceedings of the NAEG 
Vlutontua Environmental studies progran 
Symposiua held in Las Vegas. Nevada, October 
2-3, 1973, (p. 51-89). 369 p. 

The statistical field sampling design being 
used to estimate surface soil Inventory in 
Areas 13 and 5 of the Nevada Test Site (NTS) 
is described and discussed. It is estimated 
that the total amount of Pu 239-200 in the 
upper 5 ca of soil inside the outer fence 
region of Area 13 is 39 Ci with a standard 
error of 5 Ci. This estiaate is obtained 
froa soil saaples collected at randomly 
chosen locations according to a stratified 
randon saapling plan. Correlation and 
regression analyses are coaputed, which 
indicates that lab gaaaa scans on soil 
saaples for Aa 241 can, in general, predict 
guite veil the concentrations of Pu 239-210 
present in the soil in Area 13. This 
suggests the determination of Pu 239-240 may 
net be ceguired on all soil samples in this 
area. Average Pu/An ratios are obtained for 
Areas 13, 5, and the Tonopah Test Range 
(ITS). The average ratio for TTB appears to 
he consider Bly greater than those for Area 
. 13 or 5. T'-ere is also some evidence to 
suggest that the pu/Aa ratio aay not be 
constant over all levels of Am 211 for the 
lower count per minute (cpm) regions of Areas 
13 and 5. Correlation analyses indicate the 
?IDLER field instrument as used in the 
current sampling program (cpm readings taken 
1 ft off the ground over the soil sampling 
location) is not accurate in predicting Pu 
239-240 concentrations in surface soils. 
However, three-dimensional naps of FIDLER 
readings taken at grid points in Area 13 and 
Pu 239-240 deterainations in soils taken at 
random soil saapling locations indicate the 
usefulness of the FIDLER for mapping the 
general surface distribution of Pu 239-240. 
Data ate presented which suggest the Pu/Am 
ratio aay decrease with depth of profile. 
Also, the available data are examined to 
estimate the vlthin-lab variability on 
replicate samples. The results suggest that 
four or five replicates maybe necessary to 
detect even rather large differences between 
the three participating labs. There are no 
apparent consistent differences between the 
three participating laboratories in reported 
Pu 239-240 determinations for allguots from 
the same soil samples froa Areas 13, 5 and 
H H sent to each lab. (Auth) 

Portions of this report were published as Report 
BNHL-Sft-4815 (Rev.). 
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<e> 
floaney, E.H.. A. Wallace, 8.0. Gilbert. s.A. 
Baaberg, j.D. Childress, J.E. Kinnear. and T.t. 
Ackeraan. Oniversity of California, Los Angeles, 
c»; Battelle Heaoi-ial Institute, Pacific 
Northwest Laboratories, Richland, WA. 1974, 
July; 1973, Decenber 
Some Ecological Attributes and Plutonium 
contents of Perennial Vegetation in Area (Nevada 
Applied Ecology Group v>getation studies). 
CONP-731088: N70-112; BCLA-12-93"?; Part at 
Dunaway, P.B. and White, n.G. (Eds.; , The 
dynamics of Plutonian in Desert Environments, 
Proceedings of the NAEG Plutonium Environmental 
studies Prograa syapoisua held in Laa Vegas, 
Nevada, October 2-3, 1973, (p. 91-106), 369 p. 

The report includes data on the ecological 
attributes of vegetation in Area 13, Nevada 
Test Site (NTS), as well as data on the Pu 
239-210 and Aa 211 in saaples of vegetation 
collected in conjunction with the soil 
saapling prograa in Area 13. Proainent shrub 
and grass species in the fallout pattern of 
Area 13 include ARTEHISIA SPIHESCENS, 
ATBIPHX CANESCEHS, ATRIS1EX COH?EMIPOUA, 
EDROTIA LANATA, GSATIA SPINOSA, KOCHIA 
AN ERICANA. LYCIVN AHDERS01IIT, and CRTZOPSIS 
HYREHOIDES. Individual or codoalnant specie? 
distinguished local association patterns of 
varied 3ize within the fenced study area. 
Vegetation cover estlaates in sample study 
plots ranged froa 12.8 to 28.3*. Shrub 
densities ranged from 11.2 * 10(E*J) to 17.9 
* 10(E+3) plants per hectare, and the 
standing shrub biomass ranqed froa 1.592 to 
".285 kg per hectare (0.7 to 1.9 tens pet 
acre). Preliminary results shaved rather 
uniform distributions of pu 239-210 and Am 
241 aaong individual saaples of the saae 
plant species collected within an intensive 
study plot. Hovever. there was considerable 
variation in the contasinaticn levels between 
different species, presaaably froa 
superficial entrapaent of resuspended 
particulate naterial. Concentrations in 
E0ROTIA LANA1A were three to fir"' times 
higher t2iau in ether species sampled from the 
same study site. The Pu 239-240 and Am 241 
generally tended to decrease in saiples of 
vegetation collected at Increasing distances 
fron Ground Zero, but there were pcor 
correlations bet.weenetatlon and soil Pu 
239-240 concentrations in Isopleth strata 
vithin the fenced grazing area. Results 
showed inconsistencies in the Pn/Aa ratios 
for vegetation and soil. Lover ration found 
in vegetation saaples indicate that 
preferential uptake and concentration of Aa 
241 through plant roots aight have occurred 
in the Prolect 57 area. (Auth) 

<9> 
Halor, V.J., K.D. Lee, R.A. We3saan, and R. 
Helgard, LPS Environaental Analysis laboratories 
Division, 5*chmond, CA. 1974, July 
Determination of Platoniua 239 and Aaericium 241 
in Large Nevada Applied Ecology Group Vegetatio-
Sasplea. C0NP-731048; NVO-142; Part of Sunaway, 
P.B. and White. n.G. (Eds.), The Dynaaics of 
Plutonian in Desert EnvironaentE, Proceedings of 
the NAEG Plutoniua Environaental studies Program 
Ryaposiua held in Las Vegas, Nevada, October 
2-3, 1973, (p. 107-118), 369 p. 

A method has beeti developed at this 
laboratory for analyzing Pu 239 and Aa 201 in 
various types of woody vegetation fron Nevada 
Applied Ecology Group (NAEG) collection sites 
in amounts ranging froa 300 to SOP g dry 
weight. Special dry ashing techniques are 

used initially to eliminate carbonaceous 
material. A one-gallon metal paint can, 
covered vith perforated alaainua foil, is 
used as a disposable container fco perfora 
initial drying (110 C) and carbonization 
steps (250 C) . Ashing is then completed in a 
Fyrez glass beaker (600 c), also covered vith 
perforated foil. The saaple ash Is treated 
with HN03-HC1 plus H202. Any insoluble 
residue Is filtered and treated with HP and 
HSOl in a soil-type dissolution procedure, 
since tests show that a variable aaount of 
undissolved platoniua and aaerlclua remains 
in the residue. The vegetation is thus 
reduced from its large, irregular bulk to a 
saall voluae of hoaogeneous solution. All or 
a portion of the dissolved saaple is 
transferred to a counting vial for 
instruaontal neasureaent of Aa 241 via its 
60-fcev gamma eaission. Uncertainties in 
counting such low-energy gaaaas in 
inhoaogeneoas samples are essentially 
eliminated and a standard counting geometry 
is achieved. Radiochemical isotope dilution 
analysis is perforaed for Pu 239 using Pu 23S 
tracer. Also, if Aa 241 is too low for 
instuuaental aeasurenent or a confiraation of 
the lnstruaontal aeasureaent Is required, 
isotope dilution analysis for Aa 241 is 
perforaed using Aa 243 tracer, coaparisons 
are aade betveen radiocheaical and 
instruaental analyses of Aa 241. Plutoniua 
is isolated from a sample aliquot on an anion 
exchange resin column. Americiua is isolated 
froa another aliquot on an HN03-aethanol 
anion exchange resin column. Plutonium and 
aaerlciua are finally electrodeposited on 
stainless steel and measured by alpha 
spectroscopy. Tracer recoveries for 
Plutonium range fron 60 to 80*, vith 
aaericiuii slightly lover. (Auth) 

Portions of this report were published as 
Report TLW-6122 

<1C> 
Rhoads, W.A., EG&G, Inc., Santa Barbara 
Division, Goleta, CA. 1974, July 
Analysis of Vegetation Cover In certain 
Plutonlua contaminated Areas Oslng Aerial 
Photography. CONP-731048; NVO-U2; Part of 
Dunavay, P.B. and White, H.G. (Eds.), The 
Dynaaics of °lutoniun in Desert Environments, 
Proceedings of the NAEG vlutoniua Environmental 
Studies Prograa Syaposiua held In Las Vegas, 
Nevada, October 2-3, 1973, (p. 119-133), 369 p. 

Two aethods of estimating vegetation cover 
xere developed using aerial photographs; both 
are lass expensive and do not contribute to 
disturbance of the areas coapared to standard 
aethods of aeasuring vegetation cover on the 
ground. Cover values for five 
Pu-contaslnated areas at Nevada Test site and 
Tcnopah Test Range are presented. A 
preliminary assessaent of vegetation 
conditions in the vicinities of Clean Slate 2 
and 3 (Roller Coaster Series) is given. 
(AUth) 

Portions of this report were published as Report 
EGG-565-108. 
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< u > 
Au, F.H.P., National Environmental Research 
Center, las Vegas, HV. 1974, July 

The Sole of Soil Hicroorganisms in the Hovement 
of Plutonium. C0WF-731048; NVO-142; Part of 
Dunavay, P.B. and White, H.G. (Ids.), The 
Dynamics of Plutonium in Desert Environments, 
Proceedings of the NASG Plutonium Environmental 
Studies Program symposium held in Las Vegas, 
Nevada, October 2-3, 1973, (p. 135-141), 369 p. 

nicrobinl studies which are comploted or in 
progress were designed to determine the 
ability of mlcroorganisns to absorb 
Plutonium,'to quantify the uptake, and to 
determine the nicroblal population of soils 
of the Hevada Test Site (NTS). Results of 
the microbial inventory ef Area 13 (NTS) 
shoved that about 2% of the ASPERGILLUS was 
near the surface of the humscck and Increased 
vith distance away from the plants. 
PENICILLIDR, on the other hand, shewed an 
Inverse pattern in that its relative 
abundance dacreased away from the plants. A 
method was developed for in vitro studies in 
which aerial fungal spores were collected to 
determine soluble Plutonium uptake from agar 
medium. The concentration of plutcnium in 
mature spores was approximately one-fourth'of 
that in the growth medium. (Auth) 

<12> 
Barth, J., and A.A. tlullen, National 
Environmental Research Center, las Vegas, NV. 
1974, July 
In Vitro Plutonium Studies Dslng the Artificial 
Rumen and Simulated Abomasal and Intestinal 
Fluids, CONF—7310U8; Nva-142; tart of Dunavay, 
P.B. and white, H.G. (Eds.), The Dynamics of 
Plutoniua in Desert Envircnaents, Proceedings of 
the NAEG Plutonium Environmental Studies Program 
Symposium held In Las Vegas, Nevada, October 
2-3, 1973, (p. 143-150, 369 p. 

An artificial rumen, and simulated abomasal 
and intestinal fluids procedure was used to 
study the alimentary solubility and 
biological availability of various forms of 
Plutonium. Plutonium was added to viable 
rumen 1uice anil Incubated for 24 hr. This 
juice vas converted to simulate *-he digestive 
stages of the aboaasum, duodenum, jejunum, 
ind lover small intestine by the addition of 
enzymes, bile, and adjustment of the pB. 
Samples vere collected from these digestive 
stages for soluble plutonion analysis by 
liquid scintillation, when plutonium vas 
administered as soluble Plutonium nitrate, 
10.1V remained soluble following the 
artificial rumen incubation period, 15.3* 
following the abomasal period, and 30.1* and 
32.7* vhen held at pH 4 and 5 respectively, 
in the duodenal phase. The solubility 

increased to 60.11 following the addition of 
bile and enzymes and the adjustment of the pH 
to 6. Plutonium administered as plutunium 
citrate was 9.0* soluble follovlng the rumen 
incubation period, 13.1* follovlng the 
abomasal period, and 22.5* and 24.8* vhen 
held at pH 4 and *i respectively, in the 
duodenal phasn. This increased to 59.6* 
follovlng the addition of bile and enzymes 
and the adjustment of the pH to 6. Plutonium 
administered as 0.06 urn plutonium dioxide 
spheres vas 1.5V soluble following the rumen 
incubation period, 2.3* following the 
abomasal period, and 3.6* and 3.9* vhen held 
at pN 4 and 5 respectively, in the duodenal 
phase. This increased to 7.4* follovlng the 
addition of bile and enzymes and the 
adjustment of the pH to 6. The sharp rise in 
scluble plutonium observed for all forms 
following the addition of bile and enzymes 
and adjustment of the pH to 6 vas found to be 
due to the presence of bile rather than 
enzymes or change in pH. (Auth) 

<13> 
Smith, D.D., National Environmental Research 
Center, Las Vegas, NV. 197U, July 
Grazing Studies on Selected Plutonium 
Contaminated Areas in Nevada. CONF-7310U8; 
NV0-1H2; Part of Dunavay, p.B. and white, H.G. 
(Eds.), The Dynamics of Plutoniua in Desert 
Environments, Proceedings of the NAEG Plutonium 
Environmental Studies Program Symposium held in 
Las Vegas, Nevada, October 2-3, 1973, (p. 
151-161), 369 p. , 

A grazing study in Area 13 of the Nevada Test 
Site vas initiated in Hay of 1973 and is 
proceeding on schedule. This includes the 
monthly collection of ingesta samples from 
fistuluted steers, the quarterly sacrifice 
and sampling of a goat, and the semiannual 
sacrifice ami saspllng of selected adult and 
young cattle. No data are yet available. 
Bene ash samples collected from the NTS beet 
herd for the years 1958-1967 have been 
obtained from the University of Nevada, Reno, 
and submitted for plutonium and americium 
analyses. During 1972, cattle from three 
different herds on and around the Nevada Test 
Site vere sampled to determine the tissue 
burdens of plutonium anfl uranium. The herds 
sampled vere: (1) a control herd from ' 
Searchlight, Nevada; (2) a herd froo Area 18, 
Nevada Te3t Site; and (3) d herd from the 
Roller coaster area. The uranium content of 
the tissues sampled vas relatively consistent 
among the three herds- however, the pu 239 
vas about 20 times higher in femurs from the 
Roller coaster herd than in the Searchlight 
cattle. This ratio was lover in edible 
tissues. Using the maximum concentrations 
observed in beef tissue, the hypothetical 
maximum bone dose fof a man ingesting 250 
g/day for 50 years vas calculated to be 9.7 
mrem from beef muscle or 36.4 mrem for beef 
liver. (Auth) 



5 
< m > 

<i»> 
Stanley, R.E., E.W. Bretthauer, ana w.v. satton. 
Rational Environmental Research center. Las 
Vegas, NV. 1974, July 

Absorption, Distribution, and Bxcretien of 
Plutoniua by Dairy Cattle. CONP-731048j 
NVO-142; I'art of Dunavay, P.B. and White, H.G. 
(Eds.), The Dynamics of Plutonium in Desert 
Environments, proceedings of the NAEG Plutonluu 
Environmental StnJles Program Symposium held in 
Las Vegas, Nevada, October 2-3, 1973, (p. 
163-185), 369 p. 

In order to obtain information on the 
significance of the milk link in man's food 
chain as a source of plutonium exposure and 
to gain additional information on Plutonium 
deposition patterns in ruminants, a series of 
metabolism studies with dairy cows vae 
initiated. This preliminary report outlines 
the first two studies in the series and while 
sone of the laboratory assays have not been 
completed, several comparative observations 
van be reported at this tine. Two groupo of 
Rolstein dairy cows, four cows in each group, 
vere studied to examine the fhysiological 
transport of ingested plutonium citrate and 
Plutonium dioxide. Approximately 3 mCi of 
Plutonium citrate per animal was administered 
in an acute treatment to the first group, 
while 1 mCi of plutonium dioxide was given 
daily to each animal for 19 consecutive days 
in the second group. Samples of blood, milk, 
urine, and feces vere taken during and after 
oral dosing, vhile tissue collections vere 
made at necropsy 6 to 13 veeks after 
treatment. As expected, the major portion of 
Plutonium activity (approximately 96* in 
Group 1 and slightly loss than 100* in Group 
2) vas .excreted in the feces. Hovever, 
recovered activity in urine and milk 
following both the acute dose of plutoninm 
citrate and the multiple doses of plutonium 
dioxide confirmed the physiological uptake 
and transport of both chemical 1'orms. Total 
Plutonium transport to milk was not great an, 
on a percent of oral dose basis, was observed 
to be 2 x 10(E-U) and 2 x 10(E-5) following 
the Plutonium citrate and plutoniua dioxide 
treatments, respectively. A ccmplete report, 
including a comparison of gastrointestinal 
uptake, tissue deposition patterns, 
physiological reduction factcrs, and 
placental transfer, will follow once the 
laboratory anlayses are finalized. (Auth) 

<15> 
Hoor, K.S., and N.G. Bradley, University of 
Nevada, Las Vegas, NV. 1972, July 

Ecological Studies of Vertebrates in Plutonium 
Contaminated Areas of the Nevada Test Site. 
CONP-731008; NVO-1U2; Part of Dunaway, P.B. and 
white, H.G. (Eds.), The Dynamics of Plutonium in 
Desert Envlronaents, Proceedings of the NAEG 
Plutonium Environmental Studies Program 
Symposium held in Las Vegas, Nevada, October 
2-3, 1973, (p. 187-212), 369 p. 

' Various standard census metheds vere employed 
during the period Harch, 1972-August, 1973, 
to obtain a qualitative and quantitative 
inventory of the vertebrate biota in three 
plutoniun-contaainated study areas of the 
Nevada Test Site (NTS). Data are presented 
on the vertetrate composition, relative 
abundance, and seasonal status in the study 
areas. Hore detailed data on rodent 
populations are included for Area 13. Five 
species of snakes have been cbserved in these 
study areas. Additional species, although 
not observed due to their nocturnal habits. 

are undoubtedly present. The insectivorous 
lizards, CNEHIDOPHORDS TIGRIS and OTA 
S7AHSBDRI1DA, are the n i t abundant lizards 
in all of the study ureas, vnsre as 
CALLISAORl'S DRACONOIDES is only abundant in 
Area 5. T>\e carnivorous lizard, ChCTaPHt'TSS 
RISLIZ2HI, in frand ill all three study areas. 
Seasonally, birds are an important group in 
all study areas.' Species rlchners, seasonal 
status, and relative abundance varied greatly 
between the years 1972-1973. The Horned Lark 
is the only common-to-abundant resident, 
while common-to-abundant migrants during 
spring, 1973, vere Black-throated Sparrovs, 
Roaming Dove, and Western Kingbird. Bodents 
common to all study areas vere: DIPODOHTS 
H1CROPS, DIPODONYS HERRIAHI, PEROGNATROS 
L0RGMEHBRI5 and AHHOSPERHOPHILUS LEOCORDS. 
In addition to the four common species, 
HICR0D1P0D0PS HEGACEPRALOS and PEROGNATHDS 
PARVUS, characteristic of the Ireat Basin 
Desert, vere fr.jnd in Area 13. 
Concentrations of Pu 239 and Am 241 vere 
determined in the pelt, GI tract, and carcass 
of nine DIP0D0HYS MCROPS, resident of Area 
13 for at least six months. Haximum Pu 239 
values obtained In nci/g ash vere 2.44 x 
10(E*0), 4.74 x 10 (E*0) and 8.58 x'10(E-3) 
for the pelt, GI tract and carcass, 
respectively. Am 241 values vere 2.87 x 
10 (E-1), 5.49 x 10 (E-1), and "not detectable" 
for the pelt, GI tract, and carcass, 
respectively. (Auth) 

<16> 
Hullen, A.A., National Environmental Research 
Center, Las Vegas, NV. 1974, July 
Distribution of Ingested Plutonium in Chickens 
and Subsequent Transport to Eggs. CONP-731048; 
Nvo-142; Part of Dunavay, P.B. and white, H.G. 
(Eds.), The Dynamics of Plutonium in Desert 
Environments, Proceedings of the BAEG Plutonium 
Environmental Studies Program Symposiam held in 
Las Vegas, Nevada, October 2-3, 1973, (p. 
213-219), 369 p. 

Soluble Plutonium 238 citrate and relatively 
insoluble particulate plutonlua 238 oxide 
vere administered orally to two groups of 
laying hens daily for two weeks. The yolks, 
whites, and shells from the eggs vere 
analyzed for their plutonium content. Yolks 
from the eggs of chickens fed plutonium 
citrate appeared to be the only egg fractions 
in vhich plutonium activity vas observed. 
This activity reached a peak of 0.0155* of 
the administered dose nine days after-the 
initial ingestion. The activity decreased 
vith a biological half-life of 1.85 plus or 
minus 0.48 days and an indication of a longer 
half-life of >25 days. Ten chickens from 
each group vere sacrificed 12 days after the 
final administration of plutonium. Tissue 
samples were collected to determine the 
amount of Plutonium present in the edible 
portions and feathers of the chickens. The 
remaining chickens vere sacrificed ?0 days 
after the final dose vas administered. 
Preliminary results indicate little plutonium 
remained in either the tissues ox feathers 
obtained from either group of chickens at 
time of sacrifice. (Auth) 
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<17> 
Phelps, P.L., and L.R. Anspaugh, Laurence 
Llveraore Labcratory, Bloaedical Division, 
Livoraore, en. 1974, July; 1974, February 19 
Resuspension Eleaent Status Report. 
CONF-731048; NVO-142; Part of Dunaway, P.B. and 
Uhite, H.G. (Eds.) , The Dynaaics of Plutoniua in 
Desert Envlronaents, Proceedings of the NAEG 
Plutoniua Environaental studies Prograa 
syaposiua held in Las Vegas, Nevada, October 
2-3, 1973, (p. 221-233), 369 p.; OCRL-75484; 
rart of Anspaugh, L.3., et al, Resuspension of 
Plutonium, A Progress Report, (p. 1-16), 111 p. 

,An intensive study on the resuspension of 
plutonlua at the Nevada Test site has biien 
initiated. The aain thrust cf the study Is 
to develop a mathematical aodel for 
describing the concentrations of plutoniua in 
air as a function of tho source a.id driving 
forces. Apparatus and oxperiaental 
techniques fcr studying the dynaaics of 
platoniua and soli particle tehavicr have 
been developed. This has included the 
developaent of ultrahlgh-voluae air saaples 
(1500a3/hr) which allow collection of 
adequate saaples of plutoniua at worldwide 
air concentration levels in two hours of 
sampling tine. The aost intensive field 
prograa to date has been in the GHX are... 
Data have also been collected in Area 13 
Mercury. Analysis of air saaFles collected 
froa February, 1971, to July, 1972, shows 
that the 0!tX site, whicli was contaalnated 17 
years ago, still represents a significant 
-refiuspensioi) source. However, the average 
air concentration of resusperded Pu 239 
outside the exclusion area Is only a saall 
fraction of the presently accepted aaximun 
peraissible concentration for occupational 
exposure. It was also concluded that the air 
concentrations of Pu 239 in Rercury may be 
influenced by the local NTS sources. 
Measurements using cascade iapactor studies 
indicate that there is no difference in the 
distribution of activity with particle size 
for the three specios Pu 238, Pu 239, 240, 
and An 241. The data also shoved that the 
fraction of the resuspended plutonium aerosol 
at GHX which would be expected to undergo 
pulmonary depositions is approxjaately 0.2 
based upon the ICRP Task Group on lung 
Dynamics aodel. Expexiaental results have 
shown that there Is no obvious correlation of 
specific pu activity with particle size. An 
average specific acltivty of 890 dpa/g, or 
about one-third of that found in the soil in 
close proxialty to the cascade lapactors, was 
measured, particle data froa the cascade 
iapactors showed that the ratio of Pu 239, 
2U0 to Aa 241 activity is the saae as 
reported for soil in the vicinity of the 
cascade lapactors. Preliminary results from 
the ultrahigh-vclume air sampler runs 
indicate a gross correlation between aany of 
the wind speed related paraaeters and the 

, concentration of resuspended plutoniua. 
Experience and data gathered at the GHX site 
were used to derive siaple predictive aodels 
for air concentrations of plutoniua due to 
resuspension on the Bniwetok Atoll. 
(Auth)(FHH) 

<18> 
Kennedy, N.C., and H.G. Booth, Air Resources 
Labcratory, Las Vegas, NV. 1974, July; 1974, 
February 19 
Heasureaents of Meteorological Paraaeters. 
CGNF-731048; KV0-142; Part of Dunaway, P.B. and 
Uhite, M.G. (Eds.), The Dynaaics of Plutonlua in 
Desert Environments, Proceedings of the NAEG 
Plutonium Environmental Studies Program 
sympesium held in Las Vegas, Nevada, October 
2-3, 1973, (p. 235-239), 369 p.; UCRL-75484; 
Part of Anspaugh, L.R., et al, lesuspension of 
Plutonium, a Progress Report, (p. 17-23), 111p. 

A part of the Air Resources Laboratory-Las 
Vegas support to the Resuspension Eleaent l>us 
been the recording of meteorological 
information at air sampling locations. 
Heasureaents of wind direction, speed, and 
precipitation were made at Reynolds 
Electrical ard Engineering Company and 
Lawrence Liveraore Laboratory air samplino 
sites. These data are being used in the 
analysis of sample variation. In conjunction 
with the more detailed GNX area re .uspension 
experiments, a acre elaborate meteorological 
data gathering system has been established. 
A brief outline of the wind, temper? cure, 
moisture, solar radiation and other 
nlscellaneous meteorological measurements 
made during saapling periods is given. The 
wind and teaperature profiles for 4 
high-voluue air saapler runs are shown in a 
graph. One profile Is for light winds, one 
for strong winds, and the other two for the 
Initial tuo runs for which the Pu 239 
activity data has teen received. (FHH) 

Figure 2 gives aeteorological data for four 
particle analyzer runs at GHX sit". Figure 1 
gives neteoroiogical data for four UHV air 
saapler runs at GHX site. 



7 
<168> 

<19> 
Goluba, R.W. • Laurence Livecmore Laboratory, 
Biomedical Division, Livermore, CA. 1971, July: 
1974, February 19 
Ultra High Voluae Air Sampler. C0NP-731048; 
NVO-142; Part of Dunavay, P.B. and Mhlte, n.G. 
(Eds.), The Dynaaics of Plutonium in Desert 
Environaents, Proceedings of the NAEG Vlutoniua 
Environaental Studies prograa Symposium held In 
Las Vegas, Nevada, October 2-3, 1973, (p. 
241-246), 369 p.; UCRL-75484; Part of Anspaugh, 
L.R., et al, Resuspension of Plutoniua, A 
progress Report, (p. 24-32), 111 p. 

An air sampler vith a noainal voluuetric flov 
rate of 1500 u3/hr vas developed in order 
that a measurable amount of Pu 239 could be 
collected in as short a tlae span as 2 hr. 
The design of the unit is patterned niter an 
air sampler built by Aslkainen and Blongvlst 
(1970> vhlch had a flov rate of 1000 m3/hr. 
The air flov through the sampler is 
maintained by a centrifugal tlover thats 
inlet is attached to one side of a large 
plenum. The filter, vhich measures 0.6 x 1.7 
a, is mounted horizontally on top of the 
plenum et a height of 1.3 a above ground 
level. The filter material used is Delbag 
99/98 Hlcrosorban, vhich is «ade of mats of 
polystyrene fibers vith diameters of 1 um and 
less. The blover exhausts through a 0.3 a 
diameter of 2 m long sheet metal duct, vhich 
is inclined at an angle of 10 degrees vith 
respect to the ground. The length of the 
duct precludes any interference of the 
exhaust flov stream vith the air intake to 
the sampler. The duct is inclined so that 
the exhaust flov stream dissipates without 
directly striking the ground, vhlch vould 
artifically introduce aerosol into the all. 
The centrifugal blov^r is a 0.4 m diameter 
vheel vith radial blades and is driven by a 
7.5 hp electric motor, ft schematic of the 
calibration setup for the ultra high volume 
air sampler is shovn and the experimental 
procedure is described. (FHN) 

<20> 
Reichman, J.11,, Lavrence Livermote Laboratory, 
Biomedical Division, Livermore, CA. 1974, July; 
1574, February 19 
Saltation and Creep Sampler. COHF-731048; 
NVO-142; Fart of Dunavay, P.B. and Shite, n.G. 
(Eds.), The Dynamics of Plutoniua in Desert 
1'nvironments, Proceedings of the NABG Plutonium 
Environmental Studies Program Symposium hold in 
Las Vegas, Nevada, October 2-3, 1973, (p. 
247-25C), 369 p.; UCRX-75484; Part of Anspaugh, 
L.R., ot a)., Resuspension of Plutonium, A 
Progress Report, (p. 33-43), 111 p. 

notion of vlndblovn sand close to the (•round 
can occur by tvo mechanisms. The firat of 
these mechanisms is creep, vhlch is the " 
rolling motion of sand along the ground. The 
second mechanism is saltation vhlch occurs 
vhen vlnd speed increases and sand "hops" 
along the ground in short, arching paths, 
neasurement of these mechanises of sand 
movement, together vith the resuspended sand, 
is necessary for the understanding of the 
total flux of vindborne soil, several devices 
used to measure saltation and creep in 
previous studies vere evaluated to determine 
the most efficient. Modifications then vere 
made to further increase efficiency. Testing 
of the units vas conducted under controlled 
conditions at Livermore in order that more 
reproducibility could be obtained than vould 
be possible at the Nevada Test Site.(NTS)• 
(ST) 

<21> 
Koval, J.S., Lavrence Llveruore Laboratory, 
Eiomedical Division, Livermore, CA. 1974, July; 
1574, February 19 
In Situ optical Particl.e Size Analysis of 
Ambient Aerosol. C0NF-731048; NYO-142; Part of 
Dunavay, P.B. and Hhite, n.G. (Eds.), The 
Dynamics of Plutonium in Desert Environments, 
Proceedings of the NAEG Plutonium Environmental 
Studies Program Symposiui held in Las Vegas, 
Nevada October 2-3, 1<i>73, (p. 255-264), 369 p.; 
0CRL-7546U; Part of Anspaugh, L.R., et al, 
Cesuspension of Plutoniua, A Progress Report, 
(p. 44-54), 111 p. v 

the cliiret Particle Analyzer is a 
light-scattering instrument capable of sizing 
and counting particles in the range of 0.5 to 
10 um in diameter. The design, calibration 
and configuration of this instrument for data 
collection at the Nevada Test Site is 
described. Betveen April 18 and August 2, 
1973, data from 132 Clinet Particle Analyzer 
rims vere collected. Very little data 
reduction has been completed. The primary 
gcal of the data analysis vill be detection 
of correlations betveen particle 
concentration and one or several 
meteorological parameters. (ST) 
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<22> 
Anspaugh, L.R., and P.L. Phelps, Lawrence 
Liveraore Laboratory, Bloaedlcal Division, 
.Llveraore, CA; Lawrence Llveraore Laboratory, 
Electronics Engineering Department, Liveraare, 
CA. 19"73, July; 19""l, February 19 

Results and Data Analysis: Resu&Fension Eleaent 
Status Report. CONF-731048; HVO-142; Part of 
Dunaway, P.B. and White, H.G. (Ids.), The 
Dynaaics of Plutonium in Desert invironaents. 
Proceedings of the NAEG plutoniua Environaental 
Studies Prograa syaposiua held in Las Vegas, 
Nevada, October 2-3, 1973, (p. 265-298), 369 p.; 
UCRL-75494; Part of Anspaugh, I.E., et 'al, 
Pesuspenslon of Plutonium, A Progress Beport, ' , 
(p. 55-93), 111 p. 

The long-range goal of the Nevada Applied 
Ecology Group (NAEG) resuspension studies is 
to produce a set of eguations which can be 
used to predict the time-dependent average 
concentration of resuspended material 
downwind froa a source of any geoaetrical 
configuration and soil surface 
characteristics. Results which are currently 
available are Halted and/or have not been 
fully analyzed; they are presented in the 
nature of a status report and as 
representative of the types cf aeasureaents 
being aade. These results include 
resuspension aeasureaents and analysis for Pu 
239 at the fence boundaries cf the GHX and 
Caap Mercury, NTS areas; aeasnreasnts of 
particle slzo distribution for aerosols at 
the GHX site using cascade lapactors; and the 
study of resuspension of plutoniua In the GHX 
area using untrahigh-voluae a): saaplers. 
?3T) 

<23> 
Anspaugh, L.B., Lawrence Llveraore Laboratory, 
Bioaedical Division, Liveracre, CA. 1974, July; 
1971, February 19 

Appendix A, Besuspension Eleaent Status Report: 
The Ose of Nevada Test Site Data and experience 
to Predict Air Concentrations of Elutoniua Cue 
to Rosuspension on the Enevetak Atoll. 
CONF-731048; NVO-142; Part of Dunaway, P.B. anii 
White, H.G. (Eds.), The Dynaaics of Plutoniua in 
Desert Environaents, Proceedings of the NAEG 
Plutonlua Envlronaental Studies progcaa 
Syaposiua held in Las Vegas, Nevada, October 
2-3, 1973, (p. 299-310), 369 p.; 0Cf>l-75484i 
Part of Anspaugh, L.R., et al, Resuspeusion of 
Plutoniua, A Progress Report, (p. 94-111), 111 p. 

Two approxiaate aethods, the resnspension 
factor approach and the aass leading 
approach, were used to predict resuspended 
air activity in the vicinity of an area 
contaainated vith Pu. The aass loading 
approach is based upon aeasured or assuaed 
levels of particulate aatter in aafclent air 
vith th« assuaptlon that this aaterial is 
derived froa the contaalnated soil. 
Representative calculations were made using 
Nevada Test site data and experience to 
predict air concentrations of Pu due to 
resuspension on the Enevetak Atoll. Soil 
levels for both soluble and insoluble Pu 239 
calculated by both aethods agreed within a 
factor of tvo. (SI) 

<24> 
Church, B.W., D . n . Brady, I. Aokl, and w.A. 
Bliss, O.s. Atoaic Energy coaalsslon. Las Vegas, 
NV; Reynolds Electrical and Engineering Coapany, 
Inc., Las Vegas, NV; National Envlronaental 
Research Center, Las Vegas, NV. 1974, July 

Distribution and Inventory Eleaent Activities On 
Nevada Test Site and Off Nevada Test Site. 
CONF-731048; NVO-142; Part of Dunaway, P.B. and 
White, H.G. (Eds.), The Dynaaics of plutonlua In 
Desert Environaents, troceedlngs of the NAEG 
Plutonlua Environaental Studies Prograa 
Symposium held in Las Vegas, Nevada, October 
2-3, 1973, (p. 311-320), 369 p. 

The Nevada Applied Ecology Group Distribution 
and Inventory Eleaent expanded its activities 
this past year to include Investigation of 
all plutonlua-contaainated areaa on and near 
the NTs. This progress suamary report 
describes the eleaent activities under vay, 
but does not include coapllei data. Soil 
saaples taken at 226 NTS event sites are 
being analyzed for Pu 239-Pu 240, Aa 241, 
gross gaaaa, and specific gaaaa eaitting 
constituents of the gross gaaaa spectra, 
effsite activities include plutoniua 
concentration analyses of filters and soil 
saaples froa selected stations adjacent to 
NTS in NERC-LV's routine Air Surveillance 
Netvork (ASN). statistical analysis of 
plutoniua-in-air results vas perforaed on 
data froa eight widely separated stations of 
the ASN. A separate coaprehensive eleaent 
progress report is in preparation, which will 
Include details of the Distribution and 
Inventory Eleaent cctivities to date. 
(Auth) (ST) 

<2S> 
Oen, C.J., Oak Ridge Rational Laboratory, 
Envlronaental Plutonlua Data pase Group, Oak 
Ridge, t». 1974, July 

Inforaation Support for the Nevada Applied 
Ecology Group. C0NP-731048; NVO-142; Part of 
Dunaway, P.B. and White, D.G. (Eds.), The 
Dynaaics of Plutonium In Cesert Environaents, 
Proceedings of the NAEG Plutonlua Envlronaental 
Studies Prograa Syaposiua held in Las Vegas, 
Nevada, October 2-3, 1973, (p. 321-328) , 369 p. 

A computer file of 2,500 references on the 
environaental aspects of plutonlua, nraniua, 
and the Nevada Test Site (NTS) has been 
developed • Recent eaphasls on the historic 
(pre-1962) literature on plutoniua and 
uraniua accounts for over 400 references. 
These early AEC-sponsored reports are 
prlaarily on exposure, radionuclide 
contaainatlon, and radioactivity resulting' 
froa nuclear testing at the NTS or on the 
aedical and biological aspects of platonlua 
and uranlua. services available include 
publishnd bibliographies, custoalzed 
bibliographies, and assistance in locating 
docuaents. A aanual file of docuaents rounds 
out this inforaation resource. (Auth) 
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<26> 
ttaael, D.H., 0.3. Atoaic Enetgy coaalsalon, Las 
Togas, IV. 1970, July 
Nevada Applied Ecology Group library services at 
AEC Nevada operations Office. C0NP-7310U8; 
Hro-142; Part of Dunavay, P.B. and White, fl.G. 
(Eds.), The Dynaaica of Plutoniua In desert 
Envlconaents, Proceedings of the MEG Plutonlua 
Envlronaental studies Prograa syaposiua held In 
Las Vegas, Nevada, october 2-3, 1913, (p. 329), 
369 p. 

Current status of the Nevada Applied Ecology 
Group (NAEG) library reflects staff cutback. 
Relocation and consolidation of materials are 
recommenced as foilova. AEC/NV has recently 
assumed responsibility and tctal operation of 
the library as an A EC facility. The 
contractual arrangeaents vith University of 
Nevada, Las Vegas (ONLV) ended In August, 
1973. Decision vas aade and It being 
effected te consolidate the Technical Library 
and NAEG collection. This acve vill provide 
a distinctly better use of space and existing 
staff. In addition, there will be an 
attendant reduction la the duplication of 
aaterials and record aalntenance. As a 
consequence of the general cutback, the 
library vas not peraltted to refill the NAEG 
library technician position recently vacated. 
This action has necessitated a drastic 
reduction of direct library services to NAEG. 
Specifically, all supportive 
responsibilities, such as acquisition of 
books and periodicals, scanning literature, 
cataloging and Indexing technical reports, 
journal articles, and reprints, charging out 
aaterials, responding to queries, and 
coordination vith the Envlronaental Plutonlua 
Base in Oak Ridge have of necessity been 
relegated in priority vith overall NV library 
requlreaents. In conclusion, a revaluation 
of the total Intonation supjottive services 
is suggested, to reflect current reguireaents 
of the Nevada Applied Ecology Group. A 
careful redefinition of neods vill peralt the 
library to function vith optlaua efficiency 
vithln its new capabilities. (Auth) 

<27> 
tlartin, C.E., s.G. Blooa, and R.J• yorcta, Jr., 
Battalle Coluabus Laboratories, Coluabae, OK. 
197K, July 
Nevada Applied Ecology Group Plutonium Study 
Modeling Program Plotoniua Transport and Dose 
mlaatlon Hodel. COHr-731048; NV0-1U2; part of 
Dunavay, P.B. and White, H.G. (Eds.), The 
Dynaaics of plutonlua in Desert Environaents, 
proceedings of the NAEG pLutoniua Environmental 
Studies prograa syaposiua held in Las V*gas, 
Nevada, October 2-3, 1973, (p. 331-360), 369 p. 

A coaputer program based on a aatrlx 
exponential method vas used to solve a ayatea 
of ordinary differential eguations which 
simulate the behavior of Pu 239 in desert 
ecosysteas such aa those found ct and near 
the Nevada Test site. The aodel vas used to 
eetlaate the rates of Pu 239 transport, via 
several env'ronaental pathways, to Standard 
nan, vho vas assuaed to live in a 
contaalnated area. These estiaates vote then 
used to calculate radiation doses and dose 
coaaitaents, as a function of tir.e, to 
different organs. The aodel pt >'Vides a 
aethod for evaluating the potential 
radiological hazard to aan due to the 
presence of Pu 239 in a given area. However, 
\\he studies designed to lapleaent the aodel, 
fcy providing accurate estiaates of critical 
piraaeters, are still in progress, 
.'kerefore, the results to date are incoaplete 
and inconclusive. On the basis of present 
assuaptions and paraaeter values, the aodel 
Indicates a 70-year dose coaaltaent to the 
pulaonary lymph nodes of 13.6 rea per pel (Pu 
239)/g (soil). Coaparable values for other 
organs are: bone, 0.1U rea; lung, 0.10 rea; 
kidney, 0.015 rea; liver, 0.01H rea; GI 
tract, 0.007 rea; and total body, 0.003 rea. 
Inhalation accounts for 100% of the dose to 
the lungs and pulaonary lyaph nodes, a 
negligible fraction of the dose to the GI 
tract, and about 56% of the dose to bone, 
kidney, liver, and total body. This aeans 
that all but a negligible fraction of the 
dose to the GI tract and UU% of the Pu 239 
entering the bloodstream is due to ingestion 
of soil, vegetation, Bilk, beef, and beef 
liver. It is guite possible that the 
relative laportance of inhalation has been 
overestiaated, vhile the relative iaportance 
of Ingestion has been unuerestiaated. (Auth) 

<28> 
Gclchert, N.W., and J. Sedlet, Argonne National 
Laboratory, Argonne, IL. 1972, October 31 
Radiochealcal Deteraination of Plutoniua in 
Envlronaental water Samples. Radiochemical and 
Radioanalytieal Letters, 12(U-S), 215-221 

A radlocheaical separation procedure for the 
deteraination of plutoniua in large 
environmental water samples is presented. 
The procedure is based on the copreclpitation 
of plutonlua vith calclua fluoride froa an 
acid-fluoride aediua followed by purification 
on an anion-exchange resin and 
electrodeposltlon for alpha spectroaetry. 
Cheaical recoveries of added plutoniua froa 
saaples up to 50 liter have averaged 90*. 
The detection liait of Pu 239 in 10 liter 
saaples Is 0.5 fci/1. (Auth) 
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<29> 
Craig, O.K., R.L. Busohboa, and J.P. Herring, 
Battelle Heaorial Institute, pacific northwest 
Laboratories, Biology Departaent, RlcMand, HA. 
1973, June 
Relationships Betveen Nebulizer Suspension 
concentration. Concentration and size 
Distribution of Plutoniua 239 Pu02 Aerosols 
Generated for Aniaal Inhalation Experiments. 
Health Physics, 2«, *37-6M> 

In a study of lov-lerel effects of Inhaled Pu 
239 Puo2 in beagle dogs, alveolar burdens 
over the 1601-fold range from 2 nCi to 3 ucl 
vere deposited in unanssthetized dcgs by 
aerosol inhalation. Aerosols vere generated 
by nebulizing aognetlcally-stlrred 
suspensions cf Pu 239 Pu02 particles in 
vater, the aerosol concentration (CONC) being 
varied, prlaarlly, by changing the Pu 
concentration of the suspensicn <SSA|. If 
the aaas concentration of the suspension vas 
kept belov about 10 ag (c«0 oci) Pu02/al, a 
qood correlation (R equals 0.627 fcr n equals 
6«) vas observed betveen CONC and SSA vith 
constant air flov through the exposure 
chaaber. SSA values froa 1 to 600 uCl/al 
gave CONC values in the range 1.5 to about 
3000 ncl/l. Hovever, the aerodynaaic 
equivalent size distribution of Pu 219 PU02 
in the exposure chaaber vas found to vary 
significantly vith CONC. The aerosols vere 
loq-noraally distributed and the activity 
atilan aorodynaalc diaaeter (AHAD) increased 
froa about 1.5 to 3 ua as CONC Increased (R 
eguals 0.777 for n equals 60), vhile the 
qeoaetrlc standard deviation (GSD) decreased 
(R equals -0.576 vs AHAD). An explanation of 
thlei unexpected phenoaenon, based cn 
aqqregite formation due to the greater 
likelihood of there being aore than one Pu02 
particle per nebulizer droplet at the higher 
SSA values. Is advanced, the effect is 
believed to contribute to the large variation 
observed in the percentage alveolar 
deposition o< inhaled Pu 239 Pu02 aerosols 
froa 1.U to 31.3* in 52 dogs for vhlch the 
thorax x ray count vas significantly 
different froa zero at ? < 0.05. (Auth) 

<101> 
Btuengnr, F.H., w. Stevens, and B.J. Stover, 
University of Utah, College of Wedioine, 
Division of Radloblology, Departaent of Anatoay, 
Salt Lake City, UT. 1969, February 
Aiericlua 2U1 in the Blood: In Vivo and in 
vitro observations. Radiation Research, 37(2), 
3M9-360 

The concentration In canine blood of 
trivalent Aa 2»1 that had been injected 
Intravenously at doses of 0.9, 0.3, and 0.1 
uCl/kg decreased at a rate comparable vith 
those of divalent alkaline earths. A saall 
fraction of the Am 211 vas associated vith 
blood cells, but the major part vas in the 
serum. Complexes vith serum proteins vere 
demonstrated in sera obtalnod at 1 and 5 
minutes after injection. Americium 2U1 
complexes vith both transferrin and albumin 
vere identified and isolated in in vitro 
experiments vith human sera. The Am(»3) 
ccaplex vith transferrin Is less stable under 
physiological conditions than either the 
Fe(+3) or Pu(tH) transferrin complex. 
Evidence vas obtained for a third Am (+3) 
protein complex. (Auth) 

Figure 1 shovs a comparison of the 
concentrations of pu 239, Ra 226 and An 2U1 in 
plasma during the first day after IV injection. 

<3IV 
Fairhall, L.T., U.S. Public Health Service, 
Bockville, ND. 1957 
Industrial Toxicology. The Hllllams ai.3 wilkins 
Covpany, Baltimore, Maryland, 2nd Edition, 376 p. 

The importance of evaluating the disease 
hazard froa industrial applications of 
chemicals is pointed out. The possibility of 
relating chemical constitution and 
physiological activity has proved a 
fascinating field cf speculation. Since no 
rational scheme Is available to aid in 
deciding upon the toxicity of a given 
substance, it is necessary to carry out 
experiments vith animals, but caution must be 
exercised In interpreting the results. In 
the book on the toxic effects of industrial 
poisons, the chemicals are divided into tvo 
sections, na&ely Inorganic substances and 
carbon compuunds. Each element, including Pu 
and 0, or coapound is then described 
according to characteristics. Industrial 
uses, and toxicity and usually methods of 
analysis are given. In the appendix there is 
a conversion table for gases, a table of soae 
end products of detoxification of certain 
coapounds of industrial interest, values for 
the average aaxiaua permissible ataospheric 
concentration of contaainants to vhlch 
vorkers aay be exposed in an B hr vorking 
day, and a table of comparative toxicities of 
various substances based on the LD 50 value 
fcr oral administration to rats. (PHH) 
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<32> 

Dionne, P.O., and B.C. Stuart, Battelle Memorial 
Institute, Pacific Northvest Laboratories, 
Applies Physics and Electronics Department, 
Richland, WA; Battelle Heaorial Institute, 
Pacific .Northwest Laboratories, Biology 
Departaent, Richland, WA. 1968, March 1 
Plutoniua Inhalation Model Slaulates the 
Long-Tors Burdens of the Deep Lung and Systealc 
Organs. BNKL-SA-1510; CONF-6B0502-1; Part of 
Proceedings of the 6th IEEE Region Syaposlua 
held in Portland, Oregon, Hay 22, 1968, (23 p.), 
206 p. 

The dynamic simulation of plutoniua buildup 
and elialnation from the aajer organs of the 
body after plutoniua dioxide inhalation was 
developed from tissue radioaralyses and 
excretion data from beagle degs, which were 
sacrificed from two months to six and 
one-half years after inhaling plutonium 239 
Pu02 aerosols. The model's description of 
individual tissue levels as functions of tlae 
after exposure were fitted to the analyzed 
plutoniua burdens obtained from over fifty 
dogs, providing insights lntc several 
problems connected with inhaled insoluble 
plutoniua. Thus, it vas found that changing 
the combined initial depositions in the 
nasopharynx, tracheobronchial, plus fast 
pulmonary regions, from 701 to 901 had 
comparatively little effect cn the long-term 
burdens of plutonium in the liver, bone, and 
kidneys. The rapid initial peak in the blood 
compartment suggests that much earlier blood 
sampling is needed. The use of a model based 
on the slow pulmonary compartaent appears to 
be justified in the study of effects upon 
systemic organs and the lymphatic system as 
additional lung radioanalyses and whole body 
retention data become available. In 
addition, the model has been programmed for a 
ONIVAC 1108 digital computer using a digital 
simulation language. The model appears to 
give sufficiently accurate dynamic levels in 
all major organs to permit its use vith 
individual animal retention and excretion 
data. Predictions of long-term buildup and 
elialnation of plutoniua In critical organs 
are used in establishing aaxlmua permissible 
air concentrations of plutoniua dioxide, and 
known excretion patterns aay be used to 
deteraine initial burdens follovlng possible 
accidental exposure. (Auth) (FHM) 

<33> 
Djurlc, D,, H. Klllbarda, Lj. Novak, D. Panov, 
and n. Tukotio, Institute of Occupational 
Health, Department of Radiological Health, 
Belgrade, Yugoslavia. 1961) 
Studies on Airborne Radioactive Contamination o> 
Miners in a Yugoslav Oranlua nine. Health 
Physics, 10, 1059-106» 

For the last « years the radon concentrations 
in the atmosphere of a Yugoslav uranium mine 
have been periodically measured. The 
concentration of Po 210 in the urine of 
•inars vas also determined. The potential 
sources of Pb 210 and Po 210 and the 
possibility of correlation betveen a radon 
exposure and poloniua excretion in the urine 
are discussed. Certain assumptions lead to a 
very rough estiaate of the integral exposure 
of miners to radon. To elucidate one of the 
•any problems encountered in a more detailed 
study of this correlation, a method for 
determination of Po 210 in the dust of the 
uranium mine vas developed. Radium and 
aranlu* can be determined simultaneously wl.h 
polonium. (Auth) 

< 3 « > 
Bernard, S.R., Oak Ridge National Laboratory, 
Health Physics Division, Oak Ridge, TN. 1958 
Hajlsnm permissible Amounts of Natural Oraniua 
ir< the Body, Air and Drinking Rater Based on 
Human Experimental Data. Health Physics, 1, 
288-305 

The distribution of uranium in the human body 
following intravenous injections of 
hexavalent and tetravalent uranium has been 
studied in the case of eight terminal 
patients. At the dosage levels used the data 
indicate that the kidneys and tli© skeleton 
are the principal sites of deposition with 
approximately equal aaounts in each. On this 
basis the kidneys become the critical organ 
and the toxic effect of the uranium rather 
than radiation damage becomes the limiting 
effect in determining the maximum permissible 
concentrations (HPC) for occupational 
exposure. The influence of particle size on 
retention of inhaled material is considered 
in interpreting soae of the available human 
data. (Auth) 
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<35> 
Hacttldar, w.de p., University of Worth Carolina, 
Laboratory of Pharaacology, chapel Hill, DC. 
1936 
A study of the Acquired Resistance of fixed 
Tissue cells Horpholnqlcally Altered thnugh 
Processes of Repair. 1. The Liver Injury 
Induced by uranlua Hitrate. A Consideration of 
the Type of Epithelial Repair Which Iaparta to 
the Liver Resistance Against Subsequent Oranlua 
Intoxications. Journal of Pharaacology and 
Experimental Therapeutics, =0, 359-372 

A study vas aade on dogs of the acute Injury 
to the liver froa uranlui nitrate, the 
various types of repair processes vhlch aay 
be inaugurated subsequent to the Injury, the 
functional value of the eplthellua 
responsible for the repair ard the degree of 
resistance acquired by the liver tc secondary 
Intoxications by the uranlua nitrate. She 
dogs vere given subcutaneous injections of 
either 2 or 1 ag at uranlua nitrate/kg. 
Prior to these Intoxlcationa aa veil as 
during the acute stages of hepatic injuiy, 
and at intervals for ten weeks during the 
periods allowed for processes cf repair, the 
degree of hepatic function vaa ascertained by 
eaploying the phenoltetrachlerphthaleln test 
for liver function. Biopsy aaterlal vas also 
studied. The anlaals that recovered froa a 
slight injury to the liver induced by 2 ag of 
uranlua nitrate per kllograa shoved that the 
process of epithelial repair was accoapllshed 
by the foraatlon of a noreal type of 
polyhedral cell. This reFill process vas 
associated vith a return of the liver to its 
normal functional value as Indicated by the 
use of phenoltotrachlorphthaleln. The 
experlaents also shoved that when the anlaals 
vere relntoxlcated vltb the saae aaount of 
uraniua nitrate per kilograa, no evidence 
developed of an acquired resistance on the 
part of the liver either in a functional or 
structural aense. The results obtained in 
the aniaals intoxicated by a larger aaount of 
>.*ranlaa nitrate, (0 ag par kilograa), shoved 
that if the liver eplthellua uas sufficiently 
injured, the repair of this tissue vas 
accoapllshed by the formation of an atypical 
type of hepatic cell characterized by lta 
flatness and evenness in staining ana also by 
Its tendency to reaaln as a syncytial 
structure. The anlaals ot this grcup 
furtheraore ahoved that vhen hepatic repair 
had taken placa by the foraatien of this type 
of atypical cell, the livers of such aniaals 
had acquired, as a result of such an 
epithelial aetaplasia, a high degree of 
resistance against this poison in an aaount 2 
ag per kilograa in excess of the guantlty 
vhlch vas severely hepatcxic to the normal 
type of polyhedrel liver cell. (PHN) 

O S > 
Romberg, H.A., and »t al. Genera! Electric 
Coapany, Hanford Atomic Products Operation, 
Richland, WA. 1957, January » 
Biology Research Actual Report, 1956. HW-07500; 
237 p . 

Reorganization has dlsbtMed the Radiological 
sciences Departaent and trabfferred the 
Biology Section to the nevl; naaed Biology 
Operation of the Hanford Laboratories 
Operation. Work perforaed doring the past 
year is reported. Research progress continue 
to change froa being primarily Hanford 
oriented toward being aostly concerned vltb 
radiobiological probleas derived froa the 

general noods of i-adiatlon hazard control. 
Hetabolisa and irradiation studies on rats, 
sheep and pigs, decontamination studies, 
studies utilizing radioactive particles, 
plant and alcrobloloqica1 studies, and the 
effects ot production facility effluents on 
biota have been investigated. The vork 
involves the radionuclides phosphorus 32, 
strontlua 90, ruthenlua 106, coslua 137, 
iodine 131 and p'lutorlua. five papers 
dealing with work on plutonlua have been 
abstracted and entered into the data base 
separately, (BBH) 

<37> 
Ballon, J.E., General Electric Coapany, Hanford 
Atoaic Products Operation, Richland, WA. 1957, 
January o 
Effect of Age on the Absorption of Plntoniua and 
Rothenlua. HW-H7500; Part of Kornberg, H.A., et 
al. Biology Research Annual Report, 1956, (p. 
25-29), 237 p. 

Gastrointestinal absorption of plutonlua and 
ruthenlua by iaaature rats exceeded adult 
absorption by as auch as 85 tlaea for 
plutonlua and 5 tlaes for rutheniua. 
Flutonfua distribution vas essentially the 
saae In the seven-day-old rat and the adult. 
Ruthenlua distribution varied considerably 
vith aqe, but at all ages the highest 
concentrations vere found in kidney, liver, 
fenur and ovaries. (Auth) 

<38> 
Ksvin, B., N.L. Dockua, and R.r. Palaer, General 
Electric coapany, Hanford Atoaic Products 
operation, Richland, WA. 1957, January <t 
Distribution and Excretion of Plutoniua. 
HW—47500; fart of Kornberg, H.A., et al. Biology 
Research Annual Report, 1956, (p. 30-35), 237 p. 

following Intravenous Injection Into rats, 
plutonlua distribution in several cellular 
tractions and plasma coaponents is be.lng 
studied. In urine, plutonlua Bay be 
associated with S 35, as suggested by paper 
chroaatography. Tissue localization of 
plutonlua is being studied by 
autoradiography. Prellainary results are 
reported at this tlae. (Auth) 

Table 1 gives the relative percentage ot Pu 239 
in cell coaponents (nuclear fraction, 
aitochondrla, and aicrosoaes) of rats one hour 
after Intravenous injection of 50 ug of Pu 
239 (»4) . 

<39> 
Bcrasky, R., General Electric coapany, Hanford 
Atoaic Products Operation, Richland, WA. 1957, 
January a 
Collagen Reactivity with Plutonloa. HW-U7500; 
Part of Kornberg, H.A., et a'. Biology Reaearch 
Annual Report, 1956, (p. 36-0'1, 237 p. 

Collagen reactivity with plutou!na vas 
detoralned by electronoacoplc oba«-vatlon and 
hydrotheraal stability aeaaarev.ents. The 
observations and results suqgest that 
collagen coabines cheaically vith plutonlua 
in vitro. (Auth) 
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<40* 
Ballon, J.?.., and H.D. Oakley, General Electric 
Coapany, Hanford Atoaic Products Oporatlon, 
Richland, HA. 1957, January 4 
Absorption and Decontaalnatlcn cf Plutoniua on 
Rats. HH-475001 Part of Romberg, II.A., et al. 
Biology Research Annual Report, 1956, (p. 
142-145), 237 p. 

Absorption of plutonlua through rat skin froa 
a solution containing pa»4 In nitric acid was 
coaparable tc that previ' usly aeaaured for 
other nitric acid soluti .ns cf plutonlua. 
T'.e absorption of trlbutyl ptioaphate 
caaplexed plutonlua In carbon tetrachloride 
solution vas approximately fcur tlaes 
qreater. The ability to reaove plutonlua 
froa pieceB of excised pig skin vas found to 
be a suitable prellalnary teat of the 
efficiency of docontaalnatlng agents. (Auth) 

<41> 
Saith, V.H., and R.H. vager. General Electric 
coapany, Hanford Atoaic Products operation, 
Richland, HA. 1957, January <1 
Preparation of Aqueous Suspensions of nuthenlua 
106 Ru02 and plutonlua 239 Pu02. HH-47500; Part 
of Romberg, H.A., et al. Biology Research 
Annual Report, 1956, (p. 157-159), 237 p. 

The preparation of aqueous suspensions of 
radioactive ruthenium oxide and plutonina 
oxide particles Is described. Ruthenlua 
oxide particles usually ranged in site froa 
0.5-2.5 alcrons in dlaaeter vith 90% in the 
1-2 aicron rang'. Plutonlua oxide particles 
ranged in cite froa 0.5-3 aicrens vith about 
80* betveen 0.5-1.5 alcrons. The suspensions 
aay he used in experiments fcr intratracheal 
injections. (BBH) 

<4J> 
Braver, L.H., Sandia Laboratories, Envlronaental 
(feutth Department, Alfcuquergue, 11. 1973, 
natch: 1973, August 
Envlronaental Bonltorinq Report for sandia 
Laboratories fcoa 1<46U through 1972. 
SIA-73-0339: HASH-1259; Part of Environaental 
Hcnltorlng at Hajor O . s . Atoaic Energy 
Comalsslon Contractor Sites, Calendar Tear 1972, 
(p. 231-283), 1217 p. 

Hater, soil and vegetation around Sandia 
laboratories are regularly aonitored and the 
results analyzed. The data froa these tests, 
priaarlly for radiation levels, are presented 
for the period froa 1964 through Deceaber 
1972. In August 197u plutontua soil saaples 
vere taken In the near vicinity of three 
plutonlua vork areas. All the saaples Here 
belov the detectable Halt of one featocurle 
( f c l ) of total plutonlua per graa of soil. 
In October 1971 four nev saapling sites for 
plutonlua vere established. All of the 
samples takfan note belov the detectable 
Halt, for a 10-alnute count, of 3 plcouorles 
of totaL plutonlua per graa of soil. Based 
upon the egvlronaental saapling data, Sandla 
Laboratories has not released any significant 
amount of radioactive or nonradioactive 
ccntaalnants to the environaent during the 
period January 1, 1964, through Deceaber 31, 
1972. The soil saapling data shov less 
activity than vas obtained before the 
start-up of the tvo reactor facilities and 
the vegetation data on the average have 
reaalned relatively constant. Hater-saapllng 
data are vlthln the Halts recoaaended for 
unidentified radionuclides. (PDA) 

<42> 
Becker, IC. (Coap.t, Oak Ridge National 
Laboratory, Oak Ridge, TN. 1972, August 
Bibliographies in Nuclear Science and 
Technology. AED-C-21-10; 54 p. 

This is the last of a series of ten 
bibliographies (AED-c-21-01 to 10) vhlch 
covers vith about 12,000 references the 
literature aastly in photographic, chealcal, 
and solid-state dosimetry: internal 
(radionuclide incorporation) dosimetry; and 
lonoaetrlc techniques in doslaetry. This 
Issue contains 2,581 references of conference 
papers, reports, patents, dissertations, 
aonographs, and publications in journals, 
vhich deal aastly with ionization chaabera, 
Gil and proportional counters, scintillation 
and seaiconductor counters and siallar, 
aostly pulse-type dose rate teasurlng 
devices, published betueen the ald-1960's and 
aid-1970's. Subject and author indices are 
given. (Auth) 
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Taylor. B.T.« United Kinqdoa Atcalc Energy 
Authority, Atoaic Enerqy Renaarch Establishment, 
Health Physics and Radical Division, Raraell, 
Berkshire, Enqland. 1966, Jane 

Measurement of Plutonlua 239 tn »i*o. 
ABRK-PR/HPH-9i Pact of Johnston, J.E. (Ed.), 
Health Physics and nodical Dlvislcn Research 
Progress Report, January-Doceabir, 1965, (p. 
25), 37 p. 

A report is presented on continuing 
Investigation of the performance of the large 
area proportional counter for deteralnatlon 
of lung burdens of plnroniua 239. The 
equipment vaa used to investigate two cases 
of suspected inhalation ot plutoniua 239. 
contributions to the background due to ceslua 
137 and potasslra n o In the body v«re 
deterain«d froa pbantoa aeasoreaents, and 
amounted to 7 counts/sin in vho L s ray 
enerqy band for a sub-feet containing 105 g of 
potaaslua and 20 nCl cesius 137. The 
estLaated alntaua detectable lung burden of 
plutoniua 239 vas 2B nCl based on a staple 
calibration with a point source and absorbers 
of n i x D. The perforaance of the counter has 
been considerably laproved by the use of an 
additional anti-coincidence counter covering 
the vlndov In the original design. Vith the 
coaplete anti-coincidence iiystea, the 
reduction in counter background above a kev 
is nearly a factor of 50 in the lead shield 
(froa 950 counts/ain to 21 ccunts/ain.). In 
the t x-ray enerqy knnd (10-2M key) the 
lovest background obtained is 7.2 counts/aln, 
the additional anti-coincidence counter 
producing a redaction by a factor of about 7. 
The lsprovesent in dlscrieinatlon against 
qaaaa ray contributions to the background due 
to cesiua 137 and potasslua 00 In the body, 
is also aboat a factor of 7. A sublect 
containing 20 nCl ceslua 137 and 1U5 g of 
potasslua increases the counter background by 
1 count/aln tn the 1 x ray enorgy tnnd. The 
counter is capable of detectinq less than 1 
aaxiauB peraissible lung burden (16 
nanocurles of plotoniua 239). (Mil) 

<i5> 
Sanders, C.L. (td.), R.H. Busch (Ed.), J.E. 
Ballou (Ed.), and D.D. Kahlua (Ed.), Sat telle 
fteaorlal institute. Pacific Horthvest 
laboratories, Richland, VA. 1973, June 
Radionuclide Carcinogenesis. CCNP-720505J Ate 
Syaposlua Series Ko. 29; Proceedings of the 12th 
Annual Hanford Biology Syaposlua held at 
Richland, Washington, Hay 10-12, ' 72, 500 p. 

The broad objective of this syaposiua on 
radionuclide carcinogenesis vas to update 
current knowledge of carcinogenesis froa 
internally deposited radionuclides, one 
aspect of the syaposiua vas the Increasing 
emphasis being placed on the roles of 
horaones, viruses, nonradioactive 
cocarclnoqens, and tuaor-proaoting agents 
actinq together vith radionuclides in the 
induction of tuaors. Emphasis is also 
increaslnq on retrospective epideaioloqlc 
studies In hwaan populations exposed 
accidentally, occupatioaally, cr medically to 
alpha eaitters and the attempts to relate 
observations in experiaental ariaals to the 
huaan prohlea. Those papers involving Pu and 
Da have been entered separately into the data 
base. (B9H) 

<111> 
Sanders, C.I., Battelle Heaorial Institute, 
Pacific Northvest laboratories. Biology 
Department, Richland, UK. 1973, June 
cocarcinoganesls of Plutonian 239 pu02 vith 
Chrysotile Asbestos or Benxpyrene in the Rat 
Abdominal Cavity. CONF-720505J A EC Sysposlaa 
Series No. 29; Part of Sanders, C.L,, et al 
(Ids.), Proceedings of the 12th Annual Hanford 
Biology Syaposlua on Radionuclide carcinogenesis 
held at Richland, lashington, Hny 10 -12 , 1972 
(p. 139-153) , 500 p. 

studies vere aade ot the carcinogenic 
response of intraabdoalnally Injected 
plutoniue 239 Pu02 at several doses and the 
cccarclnogenic response to rnnblnatlons of 
plutoniua 239 Pu02 vith 3,u-bonzpyrone (BP) 
or chrysotlle asbestos. Groups of 18 to 36 
feaale rats vere given an lntraabdoalntl 
Injection of 70 to 360 or 2880 nCi of 
plutonlua 239 Pu02 particles, 720 net of Cu02 
vith 15 ag of asbestos, 360 nCl ot Pu02 vith 
5 ag of BP, 15 ag of asbtntos or 5 ag of BP 
alone. Control rats received an injection of 
saline or cere untreated. The asbestos 
fibers and PuQ2 were concentrated vithIn 
fibrous adhesions of the visceral peritoneum, 
oes'.ly in the omentum. The PU02 vas also 
concentrated vlthln parasternal lymph nodes, 
although no tumors sere derived fcom thes'-
high-radiation dose areas. Benzpyrone 
lncceased the translocation of plutonlus 239 
to liver and lung: asbestos had no influence 
on Plutonium 239 dlsbrlbutlon. Both 
abdominal sarcomas and mesotheliomas vero 
induced by plutonium 239 Pu02 or asbestos. 
No mesotheliomas vere found In rats given BP 
only. About 901 ot all abdominal tumors 
originated In the omentum. Observed tumor 
Incidences follovlng plutonlum 239 vere a 261 
incidence of mesotheliomas and a 181 
Incidence of sarcomas at a calculated averaqe 
dose of 13,500 rftds to omental tissue, n 101 
mesothelioma incidence and a 211 sarcoma 
incidence at 6100 tads, and a 61 mesothelioma 
incidence and a 131 sarcoma incidence at 770 
rads. Asbestos acted in an additive ssnnet 
vith plutonlua 239 in in dicing mesotheliomas, 
the tvo agents contained having an otfect 
equal to the sua of their effects vhen 
administered separately. A stellar additive 
response vas seen vith BP and plutonlua 239 
FuQ2 in the induction of abdominal sarcomas, 
our rosults suggest that radiation protection 
considerations for plutonlua should involve 
the distribution of radiation dose vithln tho 
tarqet tissue an veil as evaluation of 
exposures to other induntrial pollutants. 
(Auth) 



<U7> 

< m > 
noskalev, To.I., and v.*. strel'tiova, Ministry 
of Public Health, Institute of Biophysics, 
Hotciv, USSR. 1973, Jane 
Dependence of Osteasarcoaogenlc Activity of 
Radionuclides on ihelt physical Prooertles and 
Physiological State of the Anleal. CClir-750505; 
KEC Syaposiua seclas No. 2*1 part of Sandera, 
C.L., et al (Eds.), Proceedings of the 12th 
Annual Hanford Biology Syiposlua on Radionuclide 
Carcinogenesis held at Richland, Washington, Hay 
10-12, 1972, (p. 307-311), 500 F. 

The induction of osteosaccoaas by 
bone-seeking radionuclides is dependent on 
the radiation dose delivered to the skeleton, 
the energy and effective half-lives of the 
eaitters, and the protraction of adalnlstered 
dose. Optlaua onteosarcoaogenlc dcses to rat 
skeleton vere In the range of 15 to 50 krads 
for beta ealtters (Sr 89, Sn 90, Ba 100, Cs 
137, T 90, T 91, Ce 144, Pa 141, la 140, and 
P 32) and 0.7 to 1.8 krads fcr the alpha 
eaitter Pu 239. Beta ealtters vith a short 
effective half-life (T 90, la 100, and Cs 
137) vhen compared vith beta emitters vith a 
lonq effective half-life (T 91, Ce 140, and 
Sr 90) have shovn relatively lev 
oat eons reo aogen1c activity. A sharply 
decreased oateosatcoaa incidence vas observed 
after fractional adalnlstration of beta 
emitters as competed to a single in-fectlca of 
the sano dose of Isotope. Fractionation of 
Pa 21* administration had no significant 
effect on ostaosatcosa incidence. The 
radlonucllde-lnducnd osteosarccaa incidence 
was Identical for both aale and feaale rats 
bat significantly age dependent for each sex. 
Vhen the sciatic nerve vas cat prior to Ce 
n u administration, fever osteosarcomas 
appeared on the denervated extremities. 
(Auth) 

<48> 
Fabr<kant, J.I., T.H.s. Hsu, D.H. Knudson, ana-
C.L.G. Saith, University of Connecticut, School 
of Hedlclne, Department of Radiology, 
Faralngton, CT; George Washington University, 
School ot nedlcine, Department ot Radiology, 
Washington, DC; Institute of Cancer Research, 
Departaent of Biophysics, Satton, Surrey, 
England. 1973, June 
Effect ot LET on Radiation carcinogenesis: 
CcBFarlson of Single and fractionated Doses of 
Plutonium 239, Aaerlclus 241, Phosphorus 32, and 
X Rays on the Production cf Osteosarcoaas in 
Rats. CONF-720505: A EC syaposiua series No. 29; 
Part of Sanders, C.L., et al (Eds.) , Proceedings 
of the 12th Annual Ranford Biology Syaposiua on 
Radionuclide Carcinogenesis held at Richland, 
Washington, Hay 10-12, 1972, (p. 322-346), 500 p. 

Serial radiography, high-resolution 
autoradiography, hlstopathology, and the 
analysis of tuaot-cell population kinetics 
were used to investigate carcinogenic effects 
of alpha and beta ealttlng radionuclides and 
localized x radiation on the induction of 
bone tuaors in mal-j August and hybrid (August 
crossed vith Marshall) rats. Coaparisons 
have been aade over a period of 27 aonths on 
the effects of single and fractionated doses 
of high-linear-energy-transfer (LPT) and 
lcv-LET (x ray) radiations in young rats to 
assess the characteristic developaent of 
radiation-induced changes, neoplastic 
transforaation, and tuaor-grovth kinetics. 
Aaong the lesiens observed radiographically 
fclloving fixation of radionuclides in bone 
vere failure of longitudinal bona grovth, 
abnoraal bone aolding, pathological 
fractures, and the production of sclerosing, 
lytic, and aixad foras of osteosarcoaa 
priaarily in the appendicular skeleton but in 
certain situations in the axial skeleton as 
veil. Fractionation of the ^dalnistered dose 
of P 32 resulted in an increase in hone-tuaor 
incidence and soae indication of earlier 
developaent of neoplasia. With high-LET 
radiation (Pa 239 and Aa 241), fractionation 
did hot affect tuacr incidence but did 
shorten the latent interval, with lov-lET 
radiation, on the ether hand, fractionation 
cf dose decreased the tuaor Incidence, the 
extent of peritrabecular fibrosis in the 
aetaphyses, and the developaent of epiphyseal 
plate abnoraalitlea, but, in general, 
pathological lesions also Included lapalred 
lieb grovth and reversible and progressive 
foras of bony architectural daaage in the 
feaoral and tibial aetaphyses and epiphyses 
leading to the production of sclerotic and 
lytic bone tuaors. Characteristic early 
preaallgnant changes vere dependent on the 
site of Irradiation, such as deposition and 
retention of radionuclide, rather than on LET 
only. These alterations vere frequently 
aetaphyseal sclerosis, folloved by growth 
extension vie,tin the bone, secondary cortical 
destruction, and delayed extension to 
surrounding isft tissues. The significance 
of Histopathologic changes in relation to 
autoradiography and radiography for the 
identification of sites and cellular 
eechanlsas essential to preaalignant changes, 
the induction neoplasia, the accurate 
deteralnation of latent periods for tuaor 
developaent, dose-tuaor relationships, the 
dependence of tuaorigenasls on LET, and 
tuaor-grovth kinetics are discussed. (Auth) 
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<«9> 
Harshall, J.H., and E. Lloyd, Argonne National 
laboratory, Radiological physics Division, 
Center for Human Radloblology, Arqonne, IL. 
1973, June 

The Effect of the Reiodeling of Bone Dpon the 
Relative Toxicities of Radius and Plutonium in 
Han and Dog. CONF-7205 0 5; AFC symposium Series 
*o. 29; Part of Sanders, c.L., et al |Eds.), 
proceedings of the 12th Annual Hanford Biology 
Sysposiua on Radionuclide Carcinogenesis held at 
Richland, Hashington, Hay 10-12, 1972, (p. 
281-436}, 500 p. 

Hhen the rates of bone foraation and 
resorption are hlqh, nonoaeric plutoniua does 
not reaaln ter long on bene surfaces. Dogs 
inlected vith radioisotopes at little over 
one year of age (as in the Salt Lake Project) 
have bone turnover rates that exceed those in 
adult nnn by at least an order of nagnltude. 
Therefore, the skeletal toxicity of aonoaeric 
plutonlua relative to radlua in aan be 
significantly lnrger than that in the 
experlaental dogs. The probable aagnitude of 
this effect is estimated by constructing 
expressions foe the dose rate to bune surf ice 
froa Pu 239 and Ra 225 as a function of time 
since inlection and as a function cf tus 
reaodellng rate of bone. Skeletal plutoniua 
is assumed to be Initially deposited on bone 
surfaces; as tlae froa Inlection Increases, 
this initial deposit is displaced froa bone 
surface by resorption and by burial due to 
nev bone foraation, eventually approaching a 
voluae distribution. On the other hand, 
radiua is treated as a voluae distribution 
throughout. The relative biological 
effectiveness (RBEJ of plutonlua vs. radiua 
in either aan or dog is then assuaed to be 
the ratio of the average skeletal dose froa 
radlua to that froa plutoniui under the 
condition that the doses to tone surface 
vithin the nean induction tise of 
osteosarcoaas are equal. Oslng best 
estimates of the paraaeter values froa 
existing literature and taking RBE (Pu/Ra) 
equal to 6 for the Salt Lake dogs, the aodel 
leads to an estiaate for RBE (PU/R&) it aan 
of 17 plus or ainus 6, about three tlaes that 
in the dogs. The need for aore data 
concerning this probable effect Is 
euphaslzed. (Auth) 

<S0> 
Norvof.o, H.D., J.A. Norcross, C.E. Nevton, Jr., 
D.B. lylton, and C. Lagerquist, Hanford 
Environmental Health Foundation, Richland, VA; 
Battells Heaorial Institute, Pacific Horthvest 
Laboratoties, Richland, HA; Dov chealcal 
Company. Rocky Flats Division, Golden, CO. 
1973, June 

Preliminary Autopsy Findings in United States 
Transuranium Registry Cases. CONF-7205O6; AEC 
Symposium series No. 29; Part of Sanders, C.L., 
et ml (Eds.), proceedings of the 12tb Annual 
Hanford Biology symposium on Radionuclide 
Carcinogenesis held at Richland, Rashington, Ray 
10-12, 1972, (p. 465-474), 500 p. 

The first 14 autopsies presented to the 
Registry serve to indicate areas of 
differences betveen organ depositions 
determined by calculations or in vivo 
radiation measurements made before death and 
extrapolations from measured deposition in 
organ samples. They also shev some marked 
differences in the concentration of Pu 239 in 

different areas of an organ, emphasizing the 
need for large samples or vhole organs. In 
one autopsy 92% of the total lung deposit vas 
found in pleura and subpleural lung 
parenchyma, studies are in progress to 
determine more accurately the deposition in 
pleura, lung parenchyma, and lymph nodes In 
the chest. In one autopsy the concentration 
of the Pu 239 in vertebrae vas 3.5 times that 
in the rib. In sevoral other cases the 
difference betveen the concentration in rib 
and that in sternum has varied from 2 to 30, 
the concentration in ribs being higher in 
some cases and lover in others. Dhole bodies 
vlll be studied to help determine the best 
organ samples to use in extrapolating total 
crgan deposition froa a measured sample. 
Perhaps greater emphasis should be placed on 
•axlnua concentration in organs rather than 
on total organ burden, vhich is presently 
used in setting permissible organ liaits. 
pertinent health physics and medical data for 
the 14 cases are tabulated. (Auth) 

<51> 
Taylor, L.S., National Council on Radiation . 
Protection and Heasurements, Hashington, DC. 
1972 
Hhat He DO Knov About Lov-Level Radiation. 
TTD-25857; Part of Kline, A.B., Jr., The 
Environmental and Ecological Forum, 1970-1971, 
(p. 163-186), 186 p. 

The criteria of the National Council of 
Radiation Protection (NCRP) and measureDents 
used for setting radiation protection 
standards in the OSA vere revieved. 
Dose-effect relationr.hips for man in the dose 
range of 100 rems upward delivered at high 
dose rates can be regarded as veil 
established on the Lusis of clinical and 
experimental data. Hhile a tremendous effort 
has been made to discover significant 
deleterious effects of very lov dose level 
and dose rate rudiatlon on man ail results 
have been convincingly negative. The range 
considered covers: an acute exposure to 1 
or 2, or even J fev more, rads received at 
once and not lrequently repeated; larger 
doses of 10 to 20 rads received all at once 
and rarely repeated; and chronic exposure to 
levels of millirads or less per day over long 
periods of -time and totaling some 5 oi 10 
rads distributed over a lifetime, in spite 
of the lack of observable effects froa 
lev-level radiation doses, the NCRP has 
aalntained the basic philosophy that there 
could be deleterious effects in the lov dose 
range proportional to those observed at 
vastly higher doses. The upper Halt of 170 
arem/yr average recommended for the human 
papulation for exposure from all man-made 
radiations, other than medical applications, 
is some hundred times lover than the lovest 
dose that has been shovn to cause a 
statistically significant pathological change 
in van. This population dose limit is at 
least some hundred tlaes higher than the 
average dos'j to the population estimated for 
the operation of all the nuclear pover plants 
expected to be built up to the year 2000 
assuming no improvements in production 
technology. (Auth)(HP) 
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<145> 
senders, S.H., Jr., E.I. do Font de Honours and 
CoBpany, Savannah Biter plant, liken, SC. 1961, 
April 
Plutonian Excretion, Study Pollening Treatment 
vith zirconiaa Citrate and Edathaail 
Calclua-Disodlua. Archives of Environmental 
Health, 2, U7q-n83 

on Deceaber 1, 1950, a laboratory technician 
routinely analyzing Pu solution saaples 
received a vound in her hand found to be 
contaainated vith 2500 cla alpha. Tvo hrs 
and 35 Bin. after the accident, 1.2 g of 
zirconiua vas adainisteced irtravenousl7 vith 
citrate in 200 al of solution. The follovlng 
day 1.0 g of calciua disodlua 
ethylenediaaicetetraacetate (Ca EDTA1 vas 
adainistered intravenously. About 90 dpa Pu 
vas excreted in the first 17 hr. Feces 
collected 15 hr after the accident contained 
1.35 dpa Pu. Feces from the fifth day 
contained 1.09 dps Pu. Do increase in pu 
excretion vas apparent during the 
administration of Ca EDTA. (HP) 

<53> 
Sanders, 2.H., Jr., and S.C. leidt, S.I. du Pont 
de Neaours And Coapany, savannah Elver Plant, 
Aiken, sc. 1961 

A Hev Procedure foe Plutoniua Urinalysis. 
Health Physics, 6, 189-197 

A siaple aethoC st urinalysis, sensitive 
enough to detect 0.007 dpa plutoniua in 250 
al of urine, is described. In this aethod, 
anion exchange is used to separate plutonlua 
froa other inorganic ions regaining after 
evaporation and oxidation of the urine. The 
quantity of plutoniun Is then determined by 
counting alpha tracks in an autoradiograph of 
the aetal disk upon vhich the plutoniua has 
been electrcdeposlted. (HP) 

<54 > 
Jones, E.S., Oak Ridge national laboratory. Oak 
Rldqu, TR. 1962, November 2 
nicroscoplc and Autoradiographic studies of 
Draniua Distribution in the Rat Kidney. 
OBNl-3307; part of Morgan, K.2., Health Physics 
Division Annual Progress Report for Period 
Ending July 31, 1962, (p. 128-111), 180 p. 

The concentration ratio is defined as the 
ratio of the average counts in the fields in 
the cortex te the average nuxber of tracks 
per unit area, assuaing the entire activity 
spread evenly over the vhcle kidney. The 
concentration ratio of uranium in the rat 
kidney is usually 1.3 but tends to 
approxiaate 1 at the 10-day poctlnjection 
time at the 1000 ug/kg level. At the 100 
ng/kg level and at 1 days postInjection, the 
concentration ratio also approximates 1, and 

this Bay indicate a tiae vhen active reaoval 
of uranium from the kidney takes place. The 
comparison betveen the autoradiographic and 
radiochemical setheds of measuring activity 
gave a grass check in spite of the 
experlnnntal difficulties and large variance 
of soae of the estiaates. The possibility 
that the greater aaounts of uraniua cause a 
malfunctioning at first cannot be overlooked 
The observed location of the uraniua tracks 
is consistent vith the pathological 
conditions, and the pathological conditions 
corroborate earlier findings on chealcal 
injury. (HP) 

<S5> 
Saccoaanno, G., St. Mary's Hospital, Grand 
Junction, CO. 1968, November 20 
Oraninm Miners Health. COO-1862-4; part of 
Hearings on Safety and Health standards, (13 p.) 

Cancer of the lung in uranium miners vho are 
non-cigarette smokers is almost unheard of 
and the incidence cf cancer of the lung is 
increased in cigarette-smoking uranium miners 
at least four-fold over and sbove the 
incidence levels of heavy cigarette smokers. 
Cigarette smoking and uranlut Bluing are 
synergistic In relation to lmiq cancer. (HP) 

<56> 
Sagan, I.A., Palo Alto Medical clinic. 
Department of Environmental Kedlcine, Palo Alto, 
CA. 1971, December 
Human Radiation Effects, An Overvlev. Health 
Physics, 21, 827-833 

late somatic and genetic effects of radiation 
exposure are revieved. Emphasis vas on the 
human experience, but animal experience vas 
included vhere necessary. Particular 
attention vas directed to dose-response 
relationships *nd studies of lov dose effect? 
vhere they exist. longevity, cancer (leukemia 
and other fora'J) , and genetic effects are 
discussed. The author feels that the 
evidence is in onolusive vith respect to 
effects in the range of exposures permitted 
by current radiation standards. (H<>) 

<57> 
Gere, P.J. (Coap.), Australian Atoaic Energy 
Ccaaission, Research Establishment, Lucas 
Heights, Australia. 1972, Hay 
Uranium Hinlng and Processing in Australia. 
AABC-LIB/BI3-3U9; 17 c. 

Ninety-seven references vere selected from 
various secondary sources and annual reports 
of the Australian time period, 1952 to April, 
1972. Author, title, publication 
description, and publication date are 
arranged alphabetically by author vlthln 
years of publication. (B?) 
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<58V 
Smith, D.D., and et alt Western Envircnmental 
Research Laboratory, Las Vegas, NV. 1912, Hay 

Radionuclide concentrations and Botanical 
composition of the Diet of Cattle Grazing the 
Area 18 Range of the Nevada Test Site, 
1966-1970. S«RHt-110-r: 38 p. 

The radionuclide content and botanical 
composition of,the diet of the'cattle grazing 
on Area IB range of the Nevada Test site was 
deterained by analyzing rusen samples, 
collected froa fistulated steers. A value 
for Novoaber 26, 1969 of 22 nci/g vas found 
that could be the result of ingestion of a 
single particle by the grazing anisal. The 
radionuclide concentrations cf the rumen 
samples both from world-vide fallout and fron 
NTS events were either belov the aininua 
detectable amount or are of very lev 
aagnitude. No pathology has been found that 
can be attributed to radiation. Detectable 
levels of Zr 95, Ru 106, Ba 140 and Ce 144 
•ere usually found in saaples collected 
during the late spring and early summer. 
Levels of Ru 106 and Zr 95 persisted into the 
fall, samples collected following a 
contaminating event usually showed I 131 and 
8a 140. Crass was a major portion of the 
diet, Squlrreltall grass and Indian rice 
grass were predoainant. Galleta grass, the 
doainant grass in Area 18 appeared in large 
amounts in J u n o 1966, July 1967, July, 
fuqust, septenber 1968 and in September 1969. 
Desert bitterbush and gastel oak vere the 
principal brovse species during most months. 
(HP) 

<59> 
Grindler, J.E., Argonne National Laboratory, 
Argonne, IL. 1962, narch 
The Radiocheaistry of Omnium. NAS-NS-30S0s 350 
P. 

References are cited for qeneral reviews of 
the inorganic and analytical cheaistry cf 
uranlua and also for general revlevs of the 
radiochenlstry cf uraniua. A table of the 
Isotopes of uranium shovs the half-life, type 
and energy of radiation, and aethod of 
preparation. A review of the nuclear and 
chemical features of uraniua that are of 
particular interest to the radiocheaist is 
given, followed by a discussion of problems 
of dissolution of a saaple, counting 
techniques, and a collection of radiochemical 
procedures for the eleaent BE found in the 
literature. (PHH) 

<60> 
Oilley, J.v., Battelle nemorial Institute, 
pacific Northwest Laboratories, Biology 
Department, Richland, WR. 1970, August 
Therapeutic Reaoval of Inhaled Plutonium. 
BNWL-1306 (Part 1); Part of Thoapson, R.C. 
(Ed.), Annual Report for 1969, (p. 51), 90 p. 

Forty therapeutic agents were tested in 
studies of the reaoval of inhaled Pa 239 Pu02 
froa the lungs of rats, proaazine RCL, 
Halotestln, Estradiol, Diuril, Phenergan, 
Progesterone, Dlaaox and niltovn, appeared to 

shov soae effectiveness. Dlamox, niuril and 
niltovn decreased the rat lung burden hut 
increased the translocation to other tissues. 
When the anlnals were treated with these 
drugs in combination with DTPA the systemic 
burden was reduced 45 to 90% in each group 
and the lung burden was decreased as much as 
25 to 50% in the Dianox plus DTPA and Diuril 
plus DTPA groups, tliltown plus DTPA did not 
decrease the lung burden. These studies 
suggest that the primary drug treatment is 
sonuhow responsible for malting the inhaled Pu 
239 PU02 available for chelation by DTPA.' 
(Auth) 

<61> 
Park, J.F., E.B. Howard, and v.J. pair, Battelle 
Nemorial Institute, Pacific Northwest 
laboratories. Biology Department, Richland, WA. 
1970, August 
Chronic Effects of Inhaled Plutonium 239 Pu02 in 
Beagles. BNWL-1306 (Part 1); Part of Thoapson 
R.C. (Ed.), Annual Report for 1969, (p. 44-46), 
9C p. 

The long-tern study of the biological effects 
of inhaled Pu 239 Pu02 in beagle dogs is in 
Its eleventh year. Of 40 exposed dogs, 30 
have died and five vere sacrificed for tissue 
distribution data. Twenty-two dogs which 
have caae to autopsy had multiple primary 
pulnonary tumors. All 15 of these dogs that 
survived as long as 4 months postexposure 
had lung tumors. The lowest plutonium lung 
burden associated vith a tumor vas 0.05 uci 
at death 9 years after exposure. Analysis of 
hesatology data Indicated that dogs surviving 
for 93 months after exposure to Pu 239 Pu02, 
vith body burdens of 0.2 to 1.0 uci, continue 
to shov iynphopenla compared to controls of 
siallar age. The absolute lymphocyte count 
of the exposed dogs vas 1.5 plus or minus 0.3 
x 10(E+3)/am3 (95« confidence interval) 
conpared to 2.5 plus or minus 0.2 x 
10|S»3)/nm3 for the controls. Plutonium 
analyses vere completed on four dogs, 65 to 
110 months after Plutonium inhalation. The 
estimated initial alveolar deposition ranged 
from 0.5 to 1.8 uCl. The terminal body 
burdens were 0.4 to 1.4 uCi vith 7 to 21% 
retained in the lungs, 41 to 56% in the 
tracheobronchial and nediastinal lymph nodes, 
16 to 23% in the liver, 5 to 10% In the 
skeleton, 6 to 10% in the abdominal lymph 
nodes and 1.4 to 1.6* In the spleen. The 
lymphatic system contained 52 to 66% of the 
total plutoniua retained in these animals. 
The livers of several dogs vere divided along 
their anatomical fissures and each saaple 
analyzed to determine the gross distribution 
of plutonlun In the liver. Concentrations 
varied by about a factor ot' two between the 
highest and lowest lobe in a dog. This 
inforaation is of significance to the 
Interpretation of analyses on huaati liver 
tissue collected at postaortea. (A'lth) (FHH) 

Table 2 shovs the Pu concentration in dog 
tissues 85 to 110 aonths after inhalation of Pu 
,239 Fu02. 
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<62> 
Sikov, U.S., and 5.S. nahlua, Battelle Memorial 
Institute, Pacific Northvest laboratories. 
Biology Department, Richland, HA. 1910, August 
Plutoniua in the Placenta. BHHl-1306 (Part 1): 
Part of Thompson, B.C. (Ed.>, Annual Deport for 
1969, (p. 24-25), 90 p. 

Honoaeric Pu 239 vas intravenously 
administered to pregnant rats at a single 
tine betveen It and 19 days of gustation; 
fetuses and placentas vere collected at 
intervals thereafter. Autoradiographs 
demonstrated a pronounced localization of 
plutonlun In the villas visceral 
splanchnopleure portion of the yolk sac. 
Significant amounts vere also seen in the 
decidua and labyrinth layers of the placenta. 
The concentration vas loser in the 
spongiotrophoblast, the activity being 
primarily localized in the giant cells. 
Although high radiation doses vere received 
by these localized areas, no .Intrauterine 
mortality vas observed at doses of «p to 50 
uci to the daa. There vas no indication of 
altered placenta function, cnly a snail 
amount of plutonlua crossed the placenta; 
autoradiographically, tliis appeared to be 
entirely in the monomeric fors and vas 
priaarily located in the fetal bone. Studies 
in progress, vith plutoniua injected after 9 
days of qestation, shov siailar localization 
in the placenta and fetal aenbranes, but 
doses as lov as 6.2S uCi to the dam have 
produced extensive prenatal deaths. 
(Auth) <FHM) 

<63> 
Rhonds, H.A., and R.B. Piatt, EGCG, Inc., Santa 
Barbara Division, Goleta, CA; Eaory University, 
Biology Departaent, Atlanta, GA. 1971, November 
15 

Beta Radiation Damage to vegetation from 
Close-In Fallout froa Tvo Nuclear Detonations. 
Bioscience, 21(22), 1121-1125 

The report recounts first field experiments 
associated witfc nuclear events and concerned 
vith vegetation damage attributed primarily 
to beta radiation. It is supported by the 
first extensive field dosimetry for neasuring 
both beta and gaema radiation doses 
simultaneously. Tvo small nuclear cratering 
experiments. Palanquin on April in, 1965 and 
Cabriolet on January 26, 1968 occurred at the 
Nevada Test site. Vegetation studies were 
made on tvo species of sagebrush, ARTEMISIA 
ARBUSCBLA and ARTEMISIA TRIDENTATA. Ooviivind 
to Palanquin, shrubs and trees vere killed 
over an area of more than 3 km2, and in 
Cabriolet they vere killed over a fev hundred 
square meters beyond the area covered by 
material throvn from the crater. At 
palanquin, the killed and damaged areas 
coincided vith areas of elevated radiation 
backgrounds. Doses at Cabriolet vere 
documented with special dosimetry to measure 
the field of beta doses in the presence of 
gamma radiation. Conclusions vere dravn that 
damage and death of ARTEMISIA dovnvind to 
palanguln and cabriolet vere attributable to 
fallout radiation, and beta radiation, vith 
its larqe potential doses, vas primarily 
responsible. (BBlt) 

<64> 
flartln, J.R., and J.J. Koranda, university of 
California, lavrence Radiation Laboratory, 
Biomedical Division, Liveraore, CA. 1971, July 
Distribution, Residence Time, and Inventory of 
Tritium in Sedan crater Ejects. Nuclear 
Technology, 11, 459-163 

Radloecologlcal studies vere conducted over a 
five year period to characterize the 
distribution and residence time of tritiua in 
soil samples from ejccta of the Sedan Crater;. -
Extracted vater vas assayed by liquid 
scintillation counting. Kangaroo rats vere 
trapped and monthly body-vater tritiua 
concentrations vere plotted as a function of 
time. Residence half-tine for tritiua in the 
cats vas determined to be 14.5 plus or ainus 
1.'l aonths. The agreement of tritium 
residence time in the body water of the rat > 
vith that obtained from the soil data 
suggests that the surface-to-six-foot 
Interval is the biologically significant zone 
fcr tritium in the desert ecosystem at Sedan 
Ctater. The tritium inventory in the ejecta 
at T sub 0 is reported as (1.5 plus or minus 
0.2) X 10 (E*6) uCi. (BBN) 

<65> 
Not given, International Atomic Energy Agency, 
Vienna, Austria. 1971 
Rapid Methods for Measuring Radioactivity in the 
Environment. CQNF-710705; IAEA-SR-148; 
Proceedings of an International Symposiua held 
in neuherberg, Germany, July 5-9, 1971, 967 p. 

Tvelve invited papers and 64 others are 
included. Topics include chemical and 
physical,laboratory methods, field nethods, 
normal and emergency surveillance, and data 
evaluation. A panel on future developments 
is included. (JMC) 
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<6K> . 
Sakanoue, H., It. Nnkaura, ana T. laai, Kanazaua 
University, Faculty of Science, Ranazava, Japan. 
1971 , _ ' 
Determination of Plutonium In Envlronaental 
samples. COHF-710705; IABA-SH-1«8/5«s Part of 
Procoeflinqs of an International Symposium on 
Sapid Methods for Measuring Radioactivity in the 
Environment held In Neuherberg, Germany, July 
5-9, 1971, (p. 171-181), 967 p. 

Instead of the time-consuming method using 
ion-exchange rosin separation, a simple 
solvent extraction method for determining 
plutonlua in environmental samples has been 
developed and applied for various saaples, 
for example, soil froa the Nagasaki area, 
subjected to the first plutonlua atonic boab 
explosion in 19U5 was analyzed in 1969, as 
well as corals froa the east Pacific Ocean 
coast, and seavater fron the Pacific Ocean. 
As yield tracer, the alpha emitter Pu 234 
(5.75 MeV) was first spiked into the saaple, 
and the saaple solution was prepared,in 6 H 
nitric solution either by direct leaching of 
the saaple with nitric acid cr by dissolving 
the ferric hydroxide precipitate aade froa 
the acidic scluticn of solid saaples or 
natural water. Solvent extraction vith 
tri-octylaaine vas applied tc this aqueous 
solution and folloved by the scrubbing of 
uraniua and thoriua vith 8 H HN03 and 10 H 
Hcl, respectively. Finally, plutoniua vas 
Stripped with 8 M RC1 and 0.2 M HP, and 
determined ty alpha spectroaetry using a 
counting source prepared by electrcdepositlon 
on either a stainless steel plate or nickel 
foil. In addition to a gross alpha-track 
counting on cellulose nitrate, the very 
sensitive fission track aethed vas also 
exaained for determining Pa 239 and the 
evaluation of the interference fron the 
contaainatlng uranium vas studied. 
Contamination of the natural environnent vith 
Plutonium lsctopes vas found in various 
saaples and the content of each isotope was 
deterained. (Auth) 

Piqure 6 shovs the Pu 239 content in soil 
saaples froa various loeatiens, vith soae data 
on Sr 90 content. Table 1 shovs the iu 239 
content of the bottom sediments of the four 
vater reservoirs in Nagasaki. Table 2 shovs the 
content of pu Isotopes in coral and seavater. 

developed and many of these can be adapted 
for use in eaergency conditions. Some 
methods are already rapid; others are readily 
aaenahle to aodlflcatlon so that a result is 
produced quickly, in an hour or so or even 
less. A range of laboratory analytical 
aethods in current use for controlled 
disposals is described, together with an ; 
account of procedures at successive stages of 
sanple preparation, cheaical separation 
(where necessary), radiometric measurement 
and processing of data. They include both 
manual and automated procedures, using a 
ranqe of detector systems, and are directed 
to estimation of specific radionuclides. The 
main alpha radionuclides vhlch are analyzed 
regularly at the Fisheries Radiobiological 
Laboratory are Pu 239, Pu 2K0, and Am 241. 
Occassionally Ca 212 is present as are traces 
of other plutoniua radionuclides. In 
conclusion an account Is given of how these 
methods vould be applied in the event of an 
eaergency, and Integrated vith field 
aeasurenunt techniques. The vay in vhich 
they vould be adapted to overcome llaitatlons 
Imposed by their operation outside controlled 
laboratory conditions Is also considered. 
(Auth) (FHH) 

<68> 
Hot given. Southwestern Radiological Health 
Labcratory, National center for Radiological 
Health, Las Vegas, NV. 1968, December 
Niabus-B/SNAP-19 Launch, Hay 18, 1968, Off-site 
Radiological Surveillance. SWRHL-50-r; 15 p. 

The southvestern Radiological Health 
Laboratory aonitored the off-site area during 
and after the launch of the Niabus-B/SNAP-19. 
Shortly after launching, tha vehicle vas 
destroyed because of an undesirable flight 
part. The best estiaates placed the impact 
area of the generator package about 5 miles 
north of San Hlquel Island in the Santa 
Earbara channel. A variety of envlronaental 
saaples vas collected froa the mainland, sea, 
and channel islands and coapared to previous 
data froa the area. During the recovery 
operations, additional saaples vere taken. 
No increase in environaental radioactivity 
levels vas observed fron this operation. (HP) 

<67> 
Button, J.R.R., and N.T. Mitchell, Ministry of 
Agriculture, Fisheries Radiobiological 
Laboratory, Fisheries and Pood, Lowestoft, 
Suffolk, England. 1971 
Rapid Methods for Specific Radionuclide Analysis 
and their Application to Aquatic Emergency 
conditions. coNP-710705; IAEA-SM-148/13; Part 
of Proceedings of an International Syaposiua on 
Rapid Hethods for Measuring Radioactivity in the 
Envlronaent held in Neuherberg, Geraany, July 
5-9, 1971, (p. -J«5--»55); 967 p. 

The responsibilities of the Fisheries 
Radiobiological Laboratory, Lovestcft, 
include aonltorlng of the aquatic envlronaent 
as part of the control systea to ensare safe 
disposal of llgaid radioactive waste. In 
addition to planned discharges this 
responsibility extends to surveillance of the 
conseguences to the aquatic environnent of 
nuclear accidents. Laboratory aethods of * 
analysis for routine disposals have been 

<69> 
Tai+., G . w . c . , and J. Beal, Atonic Energy of 
Canada Halted, Chalk River, Ontario, Canada. 
1964 
The Integrating lapactor, a Monitor for Airborne 
Alpha Eaitters. Health Physics, 10, 279-282 

A a.mitor for airborne alpha eaitters is 
described vhich provides warning on a 
continuous basis. The sensitivity is 
adequate for protection of workers against Pu 
239 to the standard called for by the ICRP. 
The effects of natural background are 
eliainated. (Auth) 
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<70> 
Lynn, R.I., D.G. Crandall, R.K. Mullen, and It.A. 
Ehoaflo, F.G6G, Inc., Santa Barbara Division, 
Goleta, CA. 1970, Septeibar 
Gamma Radiation spectra in tbe Vicinities of 
Projects shoal and Faultless. EGG-1183-2255; 15 
P. 

The scintillator array used in the Aerial 
Radioloqlcal Measurement Survey (ARMS) Systea 
vas eaployed in ground-based gaaaa radiation 
surveys of the Project Shoal and Project 
Faultless sites. Measureaents vere sade at 
nine locations at the Project Shoal site and 
at four locations at the Project Faultless 
site, on the basis of an unconfirmed report 
ol possible lov-level. radioactive 
contaalnation at the Project shoal site, six 
rodents vere trapped and reaoved froa that 
site for whole-body gaaaa spectral analysis. 
Coaputerlzed analysis of the gaaaa spectra 
obtained at the Project shoal site revealed a 
radiation peak In the 0.650-0.670 HeV region 
at soae, but not all, of the locations vhere 
neasureaents vere aade. The origin of this 
radiation, vhich has tentatively been 
identified as cs 137, is unknown, similar 
analysis of the gaaaa spectra obtained at the 
Prolect Faultless site revea2ed no radiation 
peaks not attributable tc noraal background. 
Whole-body counts »ade on the rodents secured 
fron the Project Shoal site revealed no 
radiation burden other than noraally 
occurring K 40. The lack of any discernable 
peak in the 0.650-0.670 MeV region vould 
suggest that the radioactive contaminant 
present at the Prolect Shoal site is not 
involved in the food-chain kinetics of the 
resident roient population. {Auth) 

,</l> 
Lotz, w.E. , U.S. Atonic Energy Coaaisslon, 
Division of Biology and Medicine, Washington, 
DC. 1964 
syaposiua of Inhaled Radioactive Particles and 
Gases, statement on the Protlen. Health 
Physics, 10, 863-866 

The vldespread use of radioisotopic pover 
units for space nissions vill depend on the 
degree of confidence mission planners have 
that, the devices are reliable electrical 
pouer sources, that they can te depended on 
to operate vithout failures ever the lifetime 
of the mission, that they can be eaployed in 
space safely and that the radioactive fuel 
will not create a Vazard tor local 
populations. The biological effects of 
dispersed radioactive particles are an 
important parameter in the SNAP programs. The 
hazards resulting fron nuclear rockets from a 
premature and uncontrolled re-entry and 
inpact could be serious or negligible 
depending on vhere the reactcr vas started 
ana vhere the failure occurred. Potential 
exposures frcm Rover are 1) external vhole 
body doses, 2) beta skin doses and 3) lung 
and gastrointestinal tract deses. (HP) 

<72> 
Ret given. Air Resoarces Laboratory, Las Vegas, 
NV. 1972, April 28 
Weather Prediction and Surface Radiation 
Estimates for the Sulky Event. PHE-714F; 39 p.' 

This report documents the activities 
performed by the Air Resources Laboratory, 
Las Vegas, Nevada in support of Project, 
Sulky. The objectives and functions of tbe 
Weather Bareaa in the Sulky experiment are 
outlined. The aeteorologlcal facilities and 
procedures are discussed along vith the 
aeteorological forecasts and radiation 
estimates vhich vere Issued. These forecasts 
are compared vith meteorological and 
radiological data collected during and after 
the detonation of Sulky. The pout-shot 
meteorological trajectories are described and 
the results of a tetroon tracking experiment 
run in conjunction vith the Sulky shot are 
presented. (Auth) 

<7 3> 
Sant, W.H., T.R. Garland, and J.J. Boemer, . 
Atlantic Richfield Hanford Company, Richland, 
Wft. 1969, June 
Improvements in Radiochemical Analysis and Data 
Reduction of Environmental Air Samples. 
ABH-SA-29; CONF-690606-3; Part of Proceedings of 
the 24th Northvest Region Symposium of the 
American Chemical Society held in Salt Lake 
City, Utah, June 12-13, 1969, (10 p.) 

An environmental air sample radioactivity 
monitoring program used at the Redox 
Analytical Laboratory is described. A 
proposed revision and computerization of this 
program to meet the current and projected 
needs is outlined. The limits specified by 
the existing authority are referenced and 
explained. Methods of attaining improved 
lever detection limits and computer 
calculated results together vith computer 
plots of long term data are outlined. (Authl 

<74> 
Russell, S., H. Levine, and R. Schneider, O.S. 
Public Health Service, Division of Radiological 
Health, Radiation Surveillance Network, 
Rcckvllle, HD. 1966, August 
Plutonium in Airborne particulates, November 
1965-March 1966. Radiological Health Data and 
Reports, 7(8), 483-484 

Analysis of monthly results in picocurles per 
1000 cubic meters of air are tabulated1for 
the eleven station locations from November, 
1965-March, 1966. 
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<75> 
Hot given, Western Envlronaantal Research 
laboratory, Environaental Surveillance, las 
Vegas, iv. 1072, Feburary 
Final Report of Off-Site Surveillance for the 
Fin Stripe Event, April 25, 1966, SWBHL-59-r: 
78 p. 

The Public Health service provided off-site 
surveillance In support of the Plo Stripe 
Fvent conducted on April 25, 1966, at the 
Nevada Test Site. This suppcrt consisted of 
tracking the effluent, aenltcrlng radiation 
dosage to the off-site population, collecting 
and analyzing envlronaental. saaplee of air, 
allk, water and vegetation, and conducting an 
intensive public relations prograa for the 
off-site residents. The aaxiaua net gaaaa 
exposure rate aeasured by a portable survey 
instruaent was 8 aR/hr. This reading was 
taken along a gravel road used only 
occasionally and well away froa any 
continuously occupied area. The highest net 
qaaaa exposure rate aeasured at a 
continuously occupied location was 1.5 mR/hr. 
The above exposure rates vere taken during 
cloud passage. The aaxiaua gross beta 
concentration found on an air filter froa a 
continuously populated area vas 25,000 
pCi/a3. This filter showed an I 131 
concentration of 5300 pcl/a3. The highest 
concentration of I 131 In a daeestlc water 
supply was 3860 pCi/1 and the highest 
concentration of I 131 in a tingle ailk 
saaple was 1800 pCi/1. This concentration 
(0800 pCl/1) appeared three days after the 
event and was not representative of the 
levels of I 131 actually consused by any 
off-site resident. Dilution of silk froa 
this dairy vith ailk froa dairies cutslde cf 
the contaalnated area, lowered the level of T 
131 to a aaxiaua of 100 FCi/1. (Auth) 

Appendix includes tables on additional air 
saapling results, coaplete water saap.lng data, 
veqetation saapling data, and coaplete allk 
saapling data. 

<76> 
Bernard, S.R., and C.F. Holoway, Oak E.ldge 
National Laboratory, Health Physics Division, 
oak Ridge, TN. 1965 
Estiaates of f sub 1 for Plutoniua Coapounds. 
0RNI-3809: Part of Health Physics Division 
Annual Progress Report for Pericd Ending duly 
31, 1965, (p. 212-213), 263 p. 

The experiaental data of Reeks, et al, and 
Ballou are used to derive aatheaatical 
egcations for f sub 1 (percent of plutoniua 
deposited In rats at four days). The valence 
state, the fraction as polyaer. and the pH of 
the solution are the aost lapcttant 
variables. Experiaental values varied froa 
0.02* to 0.00002* of the adeinlstered dose. 
(JHC) 

<101> 
Kashiaa, H., o.D. Hahlua, and H.R. Slkov, 
Battelle Heaorlal Institute, Pacific Northwest 
laboratories, Richland, UA. 1972, June 
netabollsa and Effect of Honoaerlc and Polyaerlc 
Plutonium In the Taaature Rat Liver. 
C0NF-710919; Part of Thoapson, R.C. and flair, 
U.J. (5ds.) , Proceedings of the 11th Hanford 
Syapostua on the Biological lapllcatlons of the 
Transuranium Eleaantn held In Richland, 
Washington, Septeaber 27-29, 1971. Published in 
Health Physics, 22(6), 709-752 

The distribution of aonoaerlc and polyaerlc 
Tu 239 after adalnistratlon to nevborn, 
week-old, weanling, or adult rats vas studied 
autoradlographically. The effects of Pu 239 
cn the liver vere evaluated using hepatic 
incorporation of Au 1«B colloid and blood 
clearance of I 131 rose bengal. The uptake 
cf gold by the liver wan markedly dncrenaed 
at 21 days after exposure of newborn or 
week-old cats to 60 ucl/kg aonoaerlc Pu 239. 
Polyaerlc Pu 239 (30 ucl/kg) decreased gold 
uFtake only In aniaals Injected as newborns. 
Blood clearance of I 131 rose bengal vas 
decreased in anlaals injected at birth or at 
1 veek of age vith cither eonoeeric or 
polyaerlc Pu 239. Animals Injected as 
veanlings or adults vith either fore shovod 
no lapalraent of ability to clear I 131 rose 
bengal from the blood or to Incorporate Au 
198 Into the liver. (Auth) 

<78* 
Kcshurnlkova, W.A., V.p. Aristov, V.K. Leaberg, 
U.S. Huahkacheva, n.G. Poplyko, and I.A. 
Tseveleva, Hlnlstry of Public Health, Institute 
of Biophysics, Zhlvopisnaya 06, Hoscov. USSR. 
1572. June 
nechanlsa of Developaent of Plutonlua-Induced 
Pulmonary Sclerosis. CONP-710919; Part of 
ThosFeon, R.C. and Balr, W.J. (Eds.), 
Proceedings of the 11th Hanford syaposiua on the 
Biological Implications of the Transuranlua 
Elements held In Richland, Washington, September 
27-29, 1971. Published in nealth Physics, 
22(6). 753-750 

The aechanisa of developaent of 
plutoniuB-lnduced pulaonary sclerosis 
following the inhalation of soluble plutonlua 
ccapounds was studied by light and electron 
aicroscopy and with blocheaic<tl aethods. 
Plutonlua-laduced pulaonary sclerosis is a 
censequence i.t radiation Injury. The effects 
seen are due to excessive reparative 
functioning of connective tissue when 
disturbance of physiological regeneration 
takes place, and dee to intensified 
destruction of pare*ichyaa as a result of 
radiation inlury. Endothelial eleaents of 
capillaries show tl.n greitast susceptibility 
to radiation daaage. mteralveolar sclerosis 
develops as a consequence cf Intensified 
proliferation of fibroblasts, collagen 
fibers are formed in thit basal layer of the 
alveolar-caplllat? barrier and in positions 
previously occipled by capillaries. 
Infection and the consequent aggravation of 
pneuaonlc processes Is a significant factor 
In developaent of sclcrosls. (Auth) 
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<101> 
Sanders, C.I., and T.A. Jackson, Battelle 
fleaorlal Institute, Pacific northwest 
tabocatorles, Richland, HA. 1972, June 

Induction of Mesotheliomas and Sarcoaas froa 
"Hot Spots" of Plutonlua 239 Pu02 Activity. 
COHP-710919! Part of Thompson, B.C. and Bair, 
H.J. (Eds.), Proceedings of the 11th Hanford 
Syaposlua on the Biological Implications of the 
Transuranlua Elegants held in Richland, 
Hashinqton, September 27-29, 1971. Published in 
Health Physics, 22(6), 755-759 

Albino rats vere given an intraperitoneal 
inlection of approxlaately 2.8 ucl, 
submlcron-slzed Pu 239 PU02 (articles, rroa 
30 to 35% of the initially irlected dose vas 
found in the omentum vithln fibrous adhesions 
by 6 months after plutonlua injection. About 
271 of the animals developed aesothelloaas 
and 3fl* sarcomas of various types. All but 3 
of these tuaors originated froa the oaental 
area vith a median induction period of about 
1 yr. The tuaors spread by iaplantation on 
serosal surfaces, by infiltration and by 
aetastasis. In addition to omental tumors, 
two osteogenic sarcomas and cne reticulum 
cell sarcoma vere found in Puo2 animals. The 
pathogenesis of puo2-lnduced mesothelioma vas 
similar to previously described Eesothelloma 
formation follovlnq Intracavitary 
administraticn of asbestos fibers. The 
disiciliutlon of ?uo2 in fibrous adhesions vas 
similar to thr seen in tracheobronchial 
lymph nodes of beagle dogs following 
Inhalation of Pu 239 Puo2. likely sites for 
tuaor foraation from inhaled PU02 lay include 
mesenchymal tissue froa lungs and thoracic 
lyaph nodes and aesothelial lining of the 
pleura, particularly when the Pu02 is 
redistributed into "hot spots" of alpha 
activity. (ruth) 

<60> 
Jee, V.S.S., R.B. Dell, and L.G. tllller. 
University of Utah, College of Hedlcine, 
Division of Radiobioloqy, Departaent of Anatoay, 
Salt lake City, 0T; Idaho Nuclear Corporation, 
Reactor Development Branch, Idabc Palls, ID. 
1972, June 

High Resolution Heutron-lnduced Autoradiography 
of Bone containing Plutonian 239. CONP-71091<)s 
Part of Thompson, R.C. and Balr, H.J. (Eds.), 
Proceedings of the 11th Hanford Syaposlua on the 
Biological lapllcatlons of the Transuranlaa 
Eleaents held in Richland, Hashington, septeaber 
27-29, 1971. Published In Health Physics, 
22(6), 761-763 

The detailed neutron-Induced autoradloqraphlc 
process for bone containing Pu 239 produces 
autoradloqraphs with both fission fraqaent 
tracks and a corresponding bene iaage. 
Seven-aicrons-thlck undecalctfied tone 
sections were affixed on 300-ua-thick Lexan 
(polycarbonate) fila coated vith 0.5% calf 
skin gelatin and exposed to neutrons in the 
tberaal column of the Haterlal Testlnq 
Reactor (HTR) at the national Reactor Testing 
Station in Idaho. Th« specimens vere 
iaaersed in 28* KOH at 50 c for 1-1 1/2 hr tc 

etch pinholes at tho location of each fission 
track and to pit the fila at the location of 
the bone. When the filas vere etched 
Inaedlately after irradiation, no bone iaage 
vas produced, but vhen the bone sections vere 
allowed to reaain an tho fila for several 
weeks after Irradiation, the irradiated bone 
caused a pitting of the fila surface. Betas 
froa P .12 seemed to be the main charged 
Farticles available to produce the pitting. 
This detailed neutron-induced 
autoradiographic process has advantages over 
the nuclear emulsion autoradiography of bones 
because it eliminates long exposure times and 
fading of latent iaage. It is a rapid, 
effective procedure. (Auth) 

Smith, V.H., Battelle Heaorial Institute, 
Pacific Northwest laboratories, Richland, HA. 
1972, June 
Therapeutic Removal of Internally Deposited 
Tiansuranlum Elements. CONP-710919' Part of 
Thompson, R.C. and Balr, H.J. (Eds.), 
Proceedings of the 11th Hanford symposium on the 
Biological Implications of the Transuranium 
Elements held In Richland, Vashlngton, Septeaber 
27-29, 1971. Published In Health Physics, 
22(6), 765-778 

Treataent for tbe accidental incorporation of 
the transuranlc elements Is aalnly Aependont 
on chelation therapy. Host of the 
therapeutic experience has evolved, 
justifiably, for the removal of plutonlua. 
The plutonlua therapeutic regiaens may serve 
as a rough guide tc the treataent of other 
transuranides. although, quantitatively, 
dissimilarities based on chealcal and 
incorporated aass differences are to be 
expected, with the added coapllcatlon of the 
biological disposition ot the daughter 
products and the high specific activities of 
scae of the Isotopes, any significant 
incorporation should be treated, and treated 
promptly. Hhlle progress in the treataent of 
plutoniua has been slow, a better 
understanding of reaoval from specific 
tissues, such as liver, bone and lung, for 
soluble and insoluble plutonlua aaterials, is 
being achieved. The brightest spot is the 
ability to reaove about half the inhaled 
particulates, platclua or other 
transuranlcs, from the lung by lung washing. 
Coupled with the judicious use of chelation 
therapy this should significantly reduce the 
hazard froa inhaled transuranlcs. These and 
other aspects of the treataent for poisoning 
by the transnranic eleaents will be 
discussed. (Auth) 

Tables ace given for: a.) characteristics of 
hazard concern for soae Isotopes of the 
transuranium elements, b.) oxidation states of 
actlnides, c.) effect of DTPA on the retention 
of intravenously injected neptuniaa and 
Plutonium citrates in rats, d.) effect of *n 
DTPA on retention ot Ea 253 21 days after 
intramuscular injection into both hind legs of 
rats, e.) effect of DTPA on retention of Ct 252 
and As 2U1 in mice, f.) effect of ca DTPA on 
removal of inhaled Pu citrate In rats, and g.) 
removal of Inhaled Pu 239 Pu02 by pulmonary 
washing with isotonic smllne in baboons and 
degs. Charts are given for: a.) therapy for 
amerlclum and curium depositions in man, and b.) 
experimental reaoval of aaericiua and carina in 
animals. 
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<92> 
Seldel, A . , and v. Volf, Kernforschunqszentra* 
Karlsruhe, Institut fur Strahlenbiologle. 
Karlsruhe, Oersan Federal Republic. 1972, June 
Peeoval of Internally Depoalted Tranaurantua 
Elements by Zinc DTPA. C0nr-7109'l9: Part of 
Thoapnon, ft.C. and Balr, H.J. (Eds.), 
Proceedings of the 11th Hanford Syaposiua on the 
Bloloqlcal Implications of the Transuraniua 
Kleaents held In Richland, Haahlnqton. Septeaber 
2-1-21, 1971. Published In Health Physics, 
22(6), 770-783 

The coaparatlve effectiveness of Ca DTPA and 
Zn DTPA In reaoving Internally depcalted Pu 
239, Aa 201, and Ca 202 was tested In the 
rat. The radionuclides vere administered In a 
citrate solution and treataant vith three 
chelate lnlectlons (1 aaol/kg/d) vaa begun 6 
days later. Ho essential differences Here 
observed betveen the tvo chelates tested. 
The data Indicate that the reaoval of the 
isotopes froa the liver cannct be a suitable 
criterion for the effectiveness of tteataent 
In other soft tissue organa. The liver 
isotope content vas reduced to 101 of the 
controls, vheroas the content of other 
organs. Including bone. Has never reduced to 
less than OOV of the control. In liver and 
lung, the response to treataent Has different 
for Aa 201 and Ca 202 as compared to Pu 239. 
There vas no such difference as far aa other 
orqans are concerned. (Auth) 

Tabular data are given on the inflaence of Ca 
DTPA and Zn DTPA on the reaoval of Pu 2.19, Aa 
2>1, and Ca 202 froa the rat. 

<101> 
Jech, J.J., B.V. Andersen, and K.R. Held, 
Battelle loaorlal Institute, Pacific Horthvest 
laboratories, Richland, HA. 1072, June 
Interpretation of Huaan Urinary Excretion of 
Plutonlua for Casos Treated vith DTPA. 
CCHP-710919; Part of Ihoapson, R.C. and Balr, 
H.J. (Hdn.), Proceedings of the 11th Hanford 
syapcslua on tho Biological Implications of V:i 
Transuranium Eleaents held in Richland, 
Hashlngton, septeaber 27-29, 1971. Published in 
Health Physics, 22(6), 787-792 

Urinary excretion data are reviovod for 
selected huaan cases vhich vere traatod vith 
CTPA folloving plutonlua intake via 
Inhalation and lnlection. Data ohtalned out 
to several years postintake are coapared to 
the data for non-treated cases. These data 
pclnt out the difficulties Involved In 
deteralning the effectiveness of the DTPA and 
In evaluating the systealc deposition, 
ntlllxlng urine results obtained betveen 
treataent dates to doteralne tho DTPA effect 
aay be alsleading. undereatiaate the 
effectiveness and result in a preaature 
cassation ot' treataant. The extended data 
Indicate that the urine excretion rates 
eventually stabilize to the rates predicted 
by the lanqhaa or Healy aodels. However, the 
rates appear to reaaln elevated above that 
expected for poriods up to a hundred days 
pcsttreataent. Evaluations based oa data in 
the period prior to atabllltation of the 
excretion rate aay lead to overestlaates of 
the systealc deposition. (Auth) 

<«3> 
Baxter, D.H., and H.P. Sullivan, Battelle 
Neaorial Institute, Pacific Horthveat 
Laboratories, Richland, HA. 1972, Jane 
Caatrolntestlnal Absorption and Retention of 
Plutonian Chelates. CONr-710919; Part of 
Thoapson, R.C. and Bair. H.J. (Ids.), 
Proceedings of the 11th Hanford Syeposiua cn the 
Biological replications of the Transuranlua 
Eleaents held In Richland, Hashlngton, Septeaber 
27-29. 1971. Published in Health Physics, 
22(6). 785-786 

The Intestinal absorption of plutonlua 
nitrate is Increased approxlaately 700-fold 
vhen chelated vith DTPA. Hithln 2 days, 
virtually all of the absorbed plutcnlua-DTPA 
complex is excreted in the urine. Thus, 
plutonlua retention in the liver and skeleton 
is quite lov, bat aore than tvice as high as 
when DTPA is not present. Citrate Is less 
effective than DTPA in increasing absorption, 
but aore effective in increasing retention, 
since both absorption and retention are 
increased by chelation, consideration aast be 
eLven to this added risk when therapeutic 
procedures result in the chelation of 
plutonlaa entering the qaatrclntastlnal 
tract. (Aath) 
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<96> 
Hays, C.H., ana T.P. Dougherty, university of 
Utah, College of Hadldne, Radlebloloqy 
Division, Salt lake City, OT. 1972, Jane 
Progress In the Beagle Studies at the university 
of Otah. C0xr-710919: Fact of Thompson, R.C. 
and Bale, ».J. (Eds.), Proceedings of tbe 11th 
Danford Symposium on the Biological Implications 
of the Transnranins dementi held in Richland, 
•ashington, September 27-29, 1971. published in 
Health Physics, 22(6), 793-801 

Young adult beagles ara given single 
Intravenous inloctlons of aonomecie Cf 252, 
Cf 209, Am 261, Pa 239, th 228, Ra 228, er Sr 
90 in citrate solution to achieve 
reproducible deposition patterns in tissue. 
Xnlected transaranlua atoms tecoae attached 
to transfeccia and othar substances in blood 
plasaa. The skeleton and liver are the 
urinary sltas of deposition, although high 
local concentrations of California*, 
brrkellaa aid aaarlclua also cccur in the 
thyroid and kidney, and cadlum slac 
concentrates in the eye. The initial 
skeletal deposition of sonomerlc transuranium 
elements is on bone sucfaces. The aean local 
dose-rate to the soft-tissue layer 0-10 u 
from the alnerallzed bone surfaces ot the 
beagle Is about 20 tlaes higher alien Pu 239 
is on bone surfaces than tor an equal amount 
of Pu 239 randomly distributed throughout the 
bone alneral. Thusr the rata of bcne-sarfsce remodeling his a very important influence on 
the skeletal toxicity of the transuranium 
eleaents. The initial liver deposition of 
aonoaeric transuranium element* is rather 
unlfora and mainly in the hepatic cells. 
Subsequently, each of the radioactivity 
shifts into the liver reticuloendothelial 
cells that line the sinusoids. At long tines 
after injection, the distribution is very 
non-unlfora, being highest in the portal 
region and lovest In the regenerative 
nodules. M l , or virtually all, of the 
life-shortening fcoa aediua and lav doses has 
been due to radiation-induced cancer. Bone 
sarcoaas have been the mast frequent fees of 
malignancy, but head sinus carcinoses, liver 
taaors, and eye aelanoaas havo also been 
induced. On the basis a' average skeletal 
dose, 1 rad from Pu 239 is the equivalent of 
5-10 rads from Ra 226 in the induction cf 
bono sarcoaas. This is because in the 
skeleton a considerable traction at the Pu 
239 disintegrations occur on bone surfaces 
near cells, vheceas moat of the skeletal 
disintegrations froa Ra 226 take place vithln 
bone mineral. Plutonium vlll continue to be 
the chief Interest, not only at lev doses, 
but perhaps at different aqes and In 
different chemical forms, other 
radionuclides of practical and fundamental 
importance vlll continue to te studied. This 
is the first oxperiacnt in vhich tuaor 
- induction by fission fragaents (Cf 252) is 
being determined. (»uth) 

<97> 
Park, J.P., R.J. Balr, and R.H. Bosch, Battelle 
Hemetlal Institute, Pacific northwest 
laboratories, Richland, Vk. 1972, June 
Progress in Beagle Bog Studies vith Transaranlua 
Bleuents at Battelle-Horthvest. COHP-710919: 
Part of Thompson, B.C. and Balr, H.J. (Eds.), 
Proceedings of the 11th Hsnford Syaposiua on the 
Biological Implications ot the Transuraniua 
Elements held in Richland, Washington, septeaber 
27-29, 1971. published in Health Fhyslus, 
22(6), 803-810 

Studies vers Initiated 10-12 yr ago to 
determine tbe biological effects of Inhaled 
Plutonium, sixty-five beagle dogs inhaled Pa 
239 Fu02 and vere held for life-span 
observations. Sixty dags died or vere 
euthanized vfcen death vas imminent due to 
plutonium-induced pulmonary fibrosis and/or 
neoplasia 2-135 aonths postexposure. 
Tmenty-four of the dogs had priaary pulmonary 
neoplasia, including 20 of the 21 dogs that 
survived at least 0.5 -t postexposure. Host 
lung tumors vere bronoKiolo-alveolar 
carcinomas of peripheral origin with 
metastases to several other tlssaes. Tvo 
squamous cell carcinomas, three epidermoid 
carcinomas and three thoracic sarcoaas vere 
also observed. The estiaated initial 
alveolae deposition in the dogs vith 
plutonlua-lnduced tuaors ranged froa 0.2 to 
3.3 uCi. Approximately 101 of the 
alveolar-deposited plutoniua vas retained in 
the lungs after 8-10 yr postexposure, vith an 
accuaulated average radiation dose to the 
lungs of 2000 to 12,000 rads in the 
tumor-bearing dogs. Forty to fifty percent 
of the plutonlua vas translocated to the 
tracheobronchial and aediastinal lyaph nodes, 
10-15* to the liver, 5* to the skeleton and 
51 to the abdoainal lymph nodes. The highest 
plutonlua concentrations occurred in the 
tracheobronchial, mediastinal and abdominal 
lyaph nodes, folloved in descending order by 
lungs, liver and skeleton. Respiratory 
Insufficiency and lymphopenia vere the 
prlaary clinical signs associated vith the 
flbrotic, metaplastic and neoplastic changes 
in the lungs, and vith the fibrosis of the 
lyaph nodes. The patbolcgy in these tissues 
aay have Influenced the clearance and 
translocation rates of the plutoniua. 
Alveolae deposition of aore than about 1 
nci/g ot lung, about 30 tines the quantity, 
at equlllbriua, resulting in an average lung 
dose of 0.3 rea/veek, eight be expected to 
cause pteaature death due to pulaonary 
Fathology. Experiments vere initiated in 
1970 to study dose-effect relationships at 
lev dose levels in 200 dogs depositing 
A.002-3.0 u d ot PU 239 PU02 or Fu 238 Pu02. 
The lovest level corresponds to an average 
lung dose' of 0.3 rea/veek. This study should 
fucthec identify the critical tissues for 
inhaled plutoniua at lov dose levels, (Auth) 
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<87> 
Hatters, R.L., and J.L. Lebel, Colorado State 
University, Departsent of Radiology and 
Radiation Biology, Tort Collins, CO. 1972, Jane 
Progress in the Beagle studies at Colorado State 
University. CONF-710919J Part of Thcapson, R.C. 
and Balr, H.J, (Eds.), Proceedings of the 11th 
Ranford Syaposiua on the Biological Iapllcatlons 
of the Transuranlua Eleaents held in Richland, 
Hashlngton, September 27-29, 1971. Published In 
Health Physics, 22(«), 811-010 

Air oxidized plutoniua, Pu(NG3)<> and high 
fired Pu02 (BSO degrees C) which had known 
aaounts of Aa 241 were laplated over the left 
aetacarpus in beagle dogs and the 
concentrations of Pu 239 and Aa 2U1 in 
various tissues were aeasured as a function 
of tlae. The effect of DTPA therapy upon 
organ depositions vas also studied. Tor air 
oxidized plutonlua, rapid aoveaent of Pu 239 
and Aa 201 to the proximal lymph node 
(superficial cervical) has been observed by 
In vivo counting. Approximately 3* of the 
implant material reached the lymph node 
within 2 weeks and continued an exponential 
bulld-up to 17* at 1 yr. Results cf 
Plutonium assays In blood Indicate a 10-fold 
increase in movement to tho circulation frcs 
the Pu(R03)0 implants as coapared with the 
air oxidized plutonlua. This is supported by 
comparison of the depositions in the liver 
and the proxiaal end ot the fesur where the 
Pu (003)0 experiment produced tventy-four 
times higher levels of plutonium than did the 
air oxidized plutonlua experiment. The 
effect of DTPA therapy vas greater for the 
nitrate than for the air oxidized plutoniua 
Implants. (Auth) 

<88> 
Hcciellan, P.O., Lovelace Foundation for nedical 
Education and Research, Albuguergue, tin. 1972, 
June 

Progress in studies with Transuranlc Eleaents at 
the Lovelace Foundation. C0n?-710919i Part of 
Thoapson, R.c. and Balr, H.J. (Eds.), 
Proceedings of the 11th Hanford syaposiua on the 
Biological Taplications of the Transuraniua 
Eleaents held in Richland, Hashington, septeaber 
27-29, 1971. Published In Health Physics, 
22(6), 815-822 

Research directed toward developing an 
laproved understanding of the bloaedical 
consequences of inhaling transuranic eleaents 
vas initiated at the Lovelace Foundation In 
1968, recognizing the need fcr additional 
inforaatlon on these radionuclides as veil as 
the opportunity to obtain data for coaparlson 
vith those previously collected and being 
collected on fission product radionuclides. 
The research is being perforsed to develop 
inforaation that vill assist in predicting 

potential effects in aan from Inhaled 
transuranic eleaents, and to provide the data 
necessary for establishing realistic 
radiation protection guides. Recognizing the 
need for guantltatlve data on the Influence 
of particle size on the toxicity of Inhaled 
alpha ealtters, a aalor, and successful, 
effort has been directed toward the 
production of aonodlsperso aerosols of 
resplrable particles, studies on the 
aetabollsa and toxicity of Pu 239, Aa 201, ca 
200 and Cf 252 have been perforaed or are 
under way in mice, Chinese hamsters, Syrian 
hamsters, rats and beagle dogs. The 
effectiveness of bronchopulaonary lavage for 
removing Inhaled radioactivity, including Pu 
239 is also being studied. This study, in 
part, provided the basis for the use of 
bronchopulaonary lavage to recently treat an 
Individual vho accidentally Inhaled Pu 239. 
(Auth) 

<B9» 
Stover, B.J., university ot north Carolina, 
Cepartaent of Pharaacology, Chapel Hill, NC; 
University of Utah, college of Hedlcine, 
Division of Radlobloloqy, Department of Anatomy, 
Salt Lake City, UT. 1972, June 

Life shortening Consequent to Internal 
irradiation froa plutonlua 239, COHF-710919; 
Part of Thoapson, R.C. and Balr, H.J. (Eda.), 
Proceedings of the 11th Hanford Syaposl.ua on the 
Biological lapllcations of the Transuraniua 
Eleaents held in Richland, Hashlngton, Septeaber 
27-29, 1971. Published In Health Physics, 
22(6), 823-827 

Survival data for beagles at 6 dose levels of 
Pu 239, vhich range froa 0.016 to 2.9 uci Pu 
239/kg inlected, are coapared with those for 
beagles that received no Pu 239. The 
criterion for life shortening Is that defined 
aatheaatlcally by the steady state theory of 
autatlon rates. A brief suaaary of this 
theory is presented. The life-shortening 
decreased vith decreasing dose level through 
the first 5 levels but none vas observed at 
the lovest level. The death rate curves for 
the lovest dose level and the controls vere 
essentially coincident. Osteosarcomas do 
cccur nt this dose level, so it aay be a 
aatter of "trading of causes of death** rather 
than decreasing the length of the aniaal*s 
life. A brief coaaentary on the chealstry of 
plutonlua and the transplutonic elements is 
Included. The retention and distribution of 
plutoniua in these beagles Is revieved. 
Finally, suggestions are aade about 
experlauntal factors that should be varied In 
order to evaluate the toxic effects of 
plrtonlua. (Auth) 
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<101> 
Bistllne, R.W., R.l. Hatters, and J.L. Lebel, 
Colorado State University, Departaent of 
Radiology and Radiation Biology, Fort Collins, 
CO. 1972, Jane 
A Study of Translocation Dynaalcs of Plutonium 
and Aaericiua froa Slaulated Puncture Rounds in 
Beagle Dogs. COHF-710919; Part of Thoapson, 
R.C. and Balr, W.J. (Eds.), Proceedings of the 
11th Hanford Syaposlua on the Biological 
lapllcations ot the Tcansuranlua Eleaents held 
in Richland, Hashington, September 27-29, 1971. 
Published in Health Physics, 22<6), 829-831 

The translocation dynaaics of plutcnlua and 
aaericlua froa siaulated vounds contaalnated 
with Pu(N03)U and high fired Pu02 (calcined 
at 850 degrees CI in the paw ot dogs were 
analyzed by in vivo counting eguipient. 
Heasureaents were aade over the laplant .lite 
and the major superficial cervical lyaph node 
with a Nal(Tl) detector systea. The 
difference in accuaulaticn dynaalcs between 
the two chealcal Corns and effects of DTPA 
treatnent are shown. In all cases, 
aeasurable levels of plutoniun aoveaent to 
this lyaph node wa3 seen within ainutes. 
(Auth) 

<91> 
Craig, D.K., J.H. Thoaas, J.R. Geckor, and J.F. 
Park, Battelle nemorial Institute, Pacific 
Northwest Laboratories, Richland, HA. 1972, June 

Alveolar Deposition of Plutonius 239 fu02 
Aerosols in Beagle Dogs as a Function of 
Respiration and Aerosol Paraaeters. 
CONP-710919; Part of Thoapsen, R.C. and Bair, 
H.J. (Eds.), Proceedings of the 11th Hanford 
Syaposiua on the Biological laplicatlons of the 
Transuranium Elements held in Richland, , 
Hashington, Septeaber 27-29, 1971. Published in 
Health Physics, 22(6), 8U5-8"5 

Beagle dogs are currently being exposed to Pu 
239 Pu02 aerosols as part of a low-level 
effects study vhlch vlll Include both Pu 236 
and pu 239. Desired alveolar burdens range 
fron 2 nCl to 3 uCi, divided into ( groups. 
Respiration parameters measured during 
exposure Include total inspired volume (VOL), 
respiratory freguency (RR) and tidal volume 
(TV). Aerosol paraaeters measured are 
concentration (CONC) and the aerodynamic 
equivalent size distribution, characterized 
by the activity median aerodynamic diameter 
(AHAD) and geometric standard deviation 
(GSD). These latter two measures Here 
combined into one parameter, percentage 
activity less than 0.5 un aerodynamic 
equivalent diameter (LS 0.5) , to describe the 
aerosol size distribution. Alveolar 
deposition (NCI) vas determined froa thorax 
counts 11 days postexposure. Percentage 
alveolar deposition, defined as DEP equals 

(100 times NCI)/(VOL times CONC), varied from 
0 to 5<l for 36 exposed dogs. A correlation 
matrix involving aerosol, respiration and 
physiologic (WT| parameters vas coaputed to 
deteralne those factors vhich aost 
significantly influenced DEP. Subsequent 
stepwise regression analysis yielded the 
equation DEP eguals 3.11 LS 0.5 plus 0.015 
TV, vhlch accounted for 7U* of the 
variability in DEP. Unlike tidal voluae, 
respiration rate vas not significantly 
correlated vith DEP. AHAD vrs found to be 
highly correlated vith L0010 CONC (R equals 
0.895) vhile CSD vas significantly correlated 
vith AHAD (R equals -0.597). This suggested 
that the pre-exposure value of CONC could be 
used indirectly to compute LS 0.5. since an 
estiaate of TV could also be obtained during 
the exposure, DEP values could be estimated 
txoa the suggested regression equation, and 
tbe voluae (VOL) that a dog should inhale to 
obtain the reguired alveolar burden (NCI) 
could be calculated. The results obtained 
using this procedure are discussed. (Auth) 

<92> 
Parker, H.G., s.R. Wrlqht, A.de G. Low-Beer, and 
D.J. yaeger. University of California, Donner 
laboratory and Lavrence Berkeley Laboratory, 
Berkeley, CA. 1972, June 

The Hetabolisa of Einsteiniua 253 in nice. 
CCNP-710919; Part of Thompson, R.C. and Bair, 
H.j. (Eds.), Proceedings of the 11th Hanford 
Syaposiua on the Biological lapllcations of the 
Transuranlua Elements held in Richland, 
Washington, Septeaber 27-29, 1971. Published In 
Health Physics, 22(6), 647-651 

Es 253, a pure alpha ealtter with a half-life 
of 20.5 days, is nov available In microgram 
amounts. The potential for huaun exposure to 
it and the lack of published observations on 
its behavior in animals led us to study Its 
vhole-body retention, excretion and organ 
distribution in mice. Citrated Es 253 was 
injected intramuscularly; half the mice also 
received DTPA treatment beginning 2 hr after 
the injection. Daily vhole-body counts vere 
obtained by L x ray counting, and the organ 
and tissue activities vere measured by x ray 
and alpha counting at 4 and 14 days. 
Comparison vas aade vith our earlier Aa and 
Cf study in mice. Einsteiniua behaved 
according to predictions based on its place 
among the actinides. DTPA therapy vas about 
as effective for Es as for the other 
actinides. The validity of the L x ray 
aethod for whole body, organ, tissue and 
excreta counts, using empirically determined 
correction factors, vas established for the 
mouse. The method offers simplifications for 
future studies of this sort. (Auth) 

The technique for Es vhole-body counting could 
be applicable to counting other nuclides, such 
as cu 239 and Cm 244 in vhich only the 
low-energy x rays provide detectable photons. 
The most conclusive check of the nethod vas aade 
In a similar experiaent using Aa 243 instead of 
Es. 
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<93> 
Nenot, J.C., I), Hasse, N. norin, and J. Lafuaa, 
Coaaissariat a l'Energle Atcalgua, DepartBont de 
la Protection Sanltalre, Pontenay-aux-Roses, 
France. 1972, June 

An experiaental Comparative Study of the 
Behavior of Heptuniua 237, Plutcniun 23B, 
Plutonlua 239, Aaericiua 241 and Curlua 212 In 
Bone. CONF-710919; ljrt of Thompson, R.C. and 
Balr, W.J. (Eds.), Proceedings cf the 11th 
Hanford Syapoalua on the Biological lapllcatlona 
of the Transuraniua Eleaents held In Richland, 
Hashlnqton, Septeaber 27-29, 1971. published in 
Health Physics, 22(C), 657-665 

Actlnldes, whether adainlatered by 
intraauscular injection cr by aeroaol, had 
different rates of uptake froa the 
contaainated site and resulted in different 
bone deposits. Neptuniu*, especially when 
injected as an acid solution vith valence 5, 
had a aetabollc fate siallar to eleaente vith 
valence 2, yet its urinary excretion was 
higher than that of the alkaline earths. 
Because of their valences both curlua and 
aaericiua (valence 3) and plutoniua (valence 
<t) could be coapared to lanthanides. 
Following Intramuscular injection, Pu 238 and 
Pu 239 could be distinguished froa aaericiua 
and curiua by a greater '(ptake in hone. The 
part played by Bass, noticeable after 
lntraauscular injections, vas still aore 
noticeable after pulaonary adalnlstratlon. 
Bone deposits vere higher vith Pu 238 than 
vith Pu 239. A study of the various 
plutoniua coapounds or coaplexes shoved that 
bone burdens decreased as their stability In 
vivo Increased. The saallest bone burden vas 
obtained vlth the Pu-DTPA complex, the 
highest one vith the Pa-transferrln complex. 
Bone-seeking actlnides could also be 
distinguished by their histological 
distribution. Uptake areas vere perlosteua, 
perivascular spaces, endosteua, the inner 
epiphyseal plate, aetaphysls and aarrov. Ho 
eleaent seeaed to deposit noticeably on the 
alneral matrix: yet soae algratlng eleaents 
could be found In deep bone, closely 
connected vith the osteacytes and their 
canaliculi. A rough assessaent of actinlde 
bone deposits could be obtained quickly by 
deteraining the total aaount cf urinary 
excretion of the eleaent prlcr to any aedlcal 
treata«nt. Estimating the bone burden to be 
tvice the cuaulative urinary excretion before 
initiating treataent with DTPA would usually 
overestisate bone deposition, vhich would not 
iapair the therapeutic decision. DTPA was 
effective in treating bone deposits of 
eleaents of valence 3 and 0; they were 
decreased by one third vlthin 3 aanths. It 
has not been deterained whether this action 
vill last beyond the fourth aonth. (Auth) 

<9»> 
Lloyd, R.D., c.H. Hays, G.H. Taylor, and J.L. 
Hilliaas, Dniversity of Dtah, College of 
Hedlclne, Radloblology Division, Departaent of 
Anatoay, Salt Lake City, OT. 1972, June 

Callfornlua Excretion and Retention by Beagles 
Injected vith Californiaa 219 or California 
252. COHP-710919: Part of Thoapson, R.C. and 
Bair, H.J. (Eds.), Proceedings el the 11th 
Hanford syaposiua on the Biological Implications 
of the Transuraniua Eleaents held in Richland, 
Hashlngton, Septeaber 27-29, 1971. Published in 
Health Physics, 22(C), 667-673 

The aetabolisa of callfornlua was studies in 
11 beagles 0-160 days after intravenous 
injection of Cf 249 or Cf 252 as Cf(*3) 

citrate. Total excreta collections vere Bade 
for the first 21 days after lnlectlon, and 
the saaplen vare analyzed Cor their 
callfornlua coiitont by gaaaa-ray counting of 
the 333 and 188 keV gamma-rays of Cf 2X9 or 
the fission gaaaa-rayti of Cf 252. It vas 
found that the excretion of californlua 
during this period vas aalnly in the urine. 
About 3/5 ot the total activity excreted 
during the first 3 veekn appeared In the 
first day's collection. A coabinatlon of 
total-body and partial-body counting van used 
to deteralne serially the total-hody 
retention and partitioning of retained Cf 
tetveen liver and non-liver tissue. These 
eeasureaents Indicated that 1 week following 
injection, about 20* of the Injected Cf vaa 
deposited in the liver and that about 601 
reaalned In non-llver tissue (aalnly 
skeleton)• The rolatlve bone-to-bone 
distribution of Cf 239 In the skeletons of 2 
dogs sacrificed 7 and 21 days after Injection 
vas similar to that of Cf 249 and Pu 239 
Injected as citrates. (Auth) 

Tabular data for excretion of Pu, Aa, and cf in 
beagles during the first 3 veeks after 
intravenous injection, biological retention of 
injected Ct in beagles, and qross distribution 
of Cf 249 In beagle skeleton uoepared with Aa 
241 and Pu 239 are given. 

<95> 
Atherton. D.R., and R.D. Lloyd, Oniverslty of 
Utah, Collage of Hedicine, Radloblolagy 
Division, Departaent of Anatoay, Salt Lake City, 
BT. 1972, June 
Tho Distribution and Retention of Californiaa 
2H9 In Beagle Soft Tissue. COHF-710919; Part of 
Thoapson, P.C. and Bair, H.J. (Eds.), 
Proceedings of the 11th Hantord SyaposluB on the 
Biological lapllcatlons of the Transuraniua 
Eleaents held in Richland, Washington, septeaber 
27-29, 1971. Published In Health Physics, 
22(6), 675-677 

Beagles Injected Intravenously with Cf 209 In 
citrate buffer of pfl 3.5 vere sacrificed 7 
days and 3 veeks after injection. As vlth 
asericiUB, the concentration of californiUB 
in the liver vas highest of all soft tissue 
but the total vas about 18-201, whereas the 
beagle liver retains about 501 of injected 
aaericiua at coaparable tines. 
Concentrations in other soft tissue ranged 
froa 701 of that in the liver dovnvard. The 
thyroid, kidney, spleen, lyaphatic tissue and 
dura sater shoved significant concentrations. 
The presence of California* vas ublqultlous 
but in very lov concentrations throughout all 
other soft parts; the brain, lungs, heart, 
gastrointestinal $rect, pancreas, gonads, 
thysus, pituitary and adrenals being aeasured 
specifically, as Hero large saaples ot fat, 
auscle and pelt, rroa these initial studies 
it is seen that of the soft tissues, liver, 
thyroid and kidneys will be at greatest risk 
fcllovlag adalnlstratlon of Cf 249. (Auth) 

Tabular data for retention of Cf 249 and Aa 241 
In tissues as percentage of injected dose and 
concentration ot retained cf 249 and Aa 241, 
(Vgraa) x 10(B*3) are given. See also Report 
CCO-119-246, (p. 299- 306). 
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<96> 
Stevens, w., and F.W. Bruenger, University of 
Dtah, college of Medicine, Radlcblology 
Division, Departaent of Anatoay, Salt lake City, 
OT. 1972, Jans; 1972, Harcb 31 
Interaction of California! 249 and California! 
252 with Constitaents of Dog and Hasan Blood. 
COHP-710910; Part of Thoapson, B.C. and Bair, 
R.J. (Eds.), Proceedings of tho 11th Banford 
Syaposlua on the Biological lapllcations of the 
Transaranlun Eleaents held In Richland, 
Vashlngotn, Septeaber 27-29, 1971. Published in 
Health Physics, 22(e), 679-683; COO-119-246; 
Part of Dougherty, T.P., Research in 
Radloblology, Annual Report of Hoik in Progress 
in the Internal Irradiation Prograa, (p. 
319-330), 380 p. 

Beagles vera injected vith Cf 249 or Cf 252 
In citrate buffer. The concentration of 
nuclide in plasaa and vhole blood vas 
aeasared froa 5 ain to 88 hr postlnjectlon. 
Saall amounts of callfocnloa vere found 
associated vith the cellalar eleaants. The 
concentration of callfocnlua in plasaa 
decreased rapidly during the first fev hours 
after lnlectlon. At 24 hr postlnjection less 
than 1% of the Injected dese vas circulating. 
Calforniua 249 and 252 disappeared fron the 
clrculartion at the saae rate. Separation cf 
plasaa constituents by gel filtration 
deaonstrated that californium In plasaa Mas 
associated vith coapoands vith a eclecalar 
velght of approxlaately 70.0C0. Additional 
information obtained by ion exchange 
chroaatcqraphy indicated that this protein 
vas transferrin. Data obtained in vivo fron 
canines vere extended by in vitro experlaents 
vith huaan blood. Gel cbroaatography of 
huaan plasaa protein incubated in vitro vith 
californlua indicated that a Cf-protein 
coaplex vas foraed and appeared to be nearly 
identical to that seen in dogs. 
Re-chroaatography of these fractions an 
DEAS-Sephadex shoved that transferrin and 
calltorniaa did not coincide exactly. Thus 
callfornlun-transferrln is either held mare 
tenaciously by the Ion exchange resin than 
lron-transferrin or apo-transferrin, or the 
shift vas caused by the presence of another 
as yet unidentified ainor prctein component. 
The stability of the prctein caapiex(s) 
foreel is less than that of the 
platanlua-transferrln coaplex and this 
decreased stability is responsible for the 
high rate of its disappearance froa the 
bloodstreaa. (Auth) 

Table 1 gives the percent of inlected dose of Cf 
249, Cf 252, Aa 241, Pa 239, and Th 228 
circulating in blood at 5 ain tc 48 hr 
post-injection. Figures are given on the 
disappearance of Cf 249 and Cf 252 frcm the 
blood of beaqles, elation profiles of plasma 
proteins and Cf 219 from Sephadex G-100-G-200 
and DEAE Sephadex ion exchange columns. 

<97> 
Bruanger, P.V., D.T.. Athertan, and V. Stevens, 
University of Utah, College of Hediclne, 
Radloblology Division, Department of Anatoay, 
Salt take City, OT. 1972, June; 1972, Harch 31 
Intracellular Distribution of California* 249 in 
Canine Liver. CORP-710919; Part of Thoapson, 
R.C. and Bair, V.J. (Eds.), Proceedings of the 
11th Danford Syaposlua on the Biological 
lapllcaticns of the Transuranlua Eleaents held 
in Bichland, Washington, Septeaber 27-29, 1971. 
Published In Health Physics, 22(6), 685-689; 
CCO-119-246; Part of Dougherty, T.F., Research 
in Badiobiology, Annual Report of Work in 
Progress in the Internal Irradiation Prograa, 
(p. 307-318), 380 p. 

Three beagles vere injected lntravonously 
vith Cf 249 in citrate buffer. One of these 
dogs vas sacrificed at 7 days, another at 21 
days; liver biopsies vere perforaed on the 
third dog starting at one day after 
Injection. Liver specimens from all dogs 
vere homogenized in sucrose-Ca(*2) and 
subjected to differential centrlfugation. 
Host of the Cf 249 vas initially bound by 
soluble proteins, probably ferritin. At 
later tines, Increasing quantities vere 
associated vith intracellular organelles. 
Homognnate fractions free of nuclei and 
debris (homogenate after 6000 g min) vere 
subjected to centrlfugatlon for 220,000 g ain 
in a continuous linear sucrose gradient of 
12-521. All fractions vere collected and 
analyzed for cf 249, protein, acid 
phosphatase (lysosomal marker), and 
cytochrome c oxidase (mitochondrial marker). 
At one day after injection more than 50* of 
the nuclide vas found in the three lightest 
fractions and approximately 101 in the three 
heaviest fractions. This pattern vas 
reversed vith time and at 21 days 101 vas 
found in the lightest fractions and 431 in 
the heaviest fractions. At this tiae aore 
than 501 of the nuclide in the liver vas 
associated vith the fraction collected at 
60,000 q. ain, designated as mitochondria. 
This fraction shoved high cytochrome oxidase 
activity and also acid phosphatase activity. 
It is presently assuaed that redistribution 
occurs from soluble proteins into 
mitochondria and then into lysosomes. 
Similar data have been obtained from kidney 
and spleen homogenates. (Auth) 

In the liver, the Bain association of 
californlua vas vith ferritin, as has been 
described for Pu(»4) and Am(»3). 
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<9f» 
Taylor, G.H., H.S.S. Joe, C.W. Nays, R.I. Dell, 
J.L. Hilllaas, and L. Shabestari, University of 
Otah, College of nedlcine, Radlcbiolagy 
Division, Departaent of Anatoay, Salt Lake City, 
DT. 1972, June 
nlcroscoplc Distribution of Callfornlua 209 and 
Berkellua 219 In the Soft Tissues of Beagles. 
COHP-710919; Part of Thoapson, B.C. and Balr, 
V.J. (Eds.), Proceedings of the 11th Hanford 
Syaposiua on the Biological replications of the 
Transuranium Eleaents held in Richland, 
Washington, Septeaber 27-29, 1971. Published in 
Health Physics, 22 (6), 691-693 

The aicroscopic distribution pattern of Cf 
2V9 and Bk 209 in the soft tissues of 
beagles, one to three veeks following a 
single intravenous injection of a citrate 
solution, vas found to be very siailar to 
that of Aa 2U1. Relatively high 
concentrations occurred in the hepatic cells 
of the liver, the gloaerull cf the kidney, 
the interfolllcular region of the thyroid, 
the cartilaginous tissues of the lung, and 
the aedia of the saaller arterioles of aost 
organs. Very intense, but sparsely scattered 
"hot rpots" vere also present J.n the renal 
papillae and in the subaucosa cf the 
bronchioles. Lesser sites of localization 
vere the endocardiua of the AV heart valves, 
the glassy aeabranes of the larger hairs of 
the coat, the zona pellucida of the Graafian 
follicles and the zona arcuata of the adrenal 
cortex. With the exception of the liver, 
vhere the radionuclide vas principally vithin 
the hepatic cells, aost of the deposition 
sites vere extracellular, vithin or 
associated vith connective tissue vhleh gave 
a positive periodic acld-Schiff reaction. 
(Auth) 

£99» 
tirooks, A.L., J.A. Hevhinney, and R.o. 
HcClellan, Lovelace Foundation for Aedical 
Education and Research, Albuguergue, NM. 1972, 
June 
The In vivo Cytogenetic Effects of Californiua 
252 on Liver and Bone Harrow of the Chinese 
Haaster. CORP-710919; Part of Thompson, B.C. 
and Bair, B.J. (Eds.), Proceedings of the 11th 
Hanford syaposiua on the Biological Taplicatlons 
of the Transuraniua Eleaents held in Richland, 
Washington, Septenber 27-29, 1971. Published in 
Health Physics, 22(6), 701-706 

Haasters vere injected vith graded activities 
of Cf 252 citrate at pH 6.0 (U.5 x 10(!-2), 
1.5 x 10(E-2), 5 x 10(E-3), 1.7 x 10(E-3) and 
5.6 x 10 (E-1) uCi/g body velght) , and 
sacrificed at 6, 15 and 12 days 
postlnlection. The frequency of aberrations 
in the bone sarrov vas very low at all tiae.s 
and activity levels. When the aniaals 
inlected vith the three highest levels of CI! 
252 vere considered collectively, the 
aberration frequency was four tiaes that of 

the control aniaals. Hany of tho aberrations 
were balanced and had apparently survived 
cell division. These results suggest that 
rapidly dividing tissues, such as bone 
aarrow, do not reflect chromosome daaage froa 
chronic irradiation to the same degree as 
slowly dividing tissues, such as liver, 
because cell division appears to select 
against damaged cells. The frequency of 
rings plus dicentrics In the liver, fitted by 
a power function and a linear regression. 
Increased according to the 1.0 power of the 
dose vlth a coefficient of aberration 
production of 1.7 x 10(E-3) 
aberrations/cell/rad. There was a linear 
Increase in the total aberration frequency in 
liver cells vith Increasing dose through all 
the tlae Intervals studied. This increase 
cculd be described by the equation Y equals 
0.05 plus 3.3 x 10 (E-3) 0 where T equals 
aterratlons/cell and D is dose In rads. The 
coefficient of 3.3 x 10(E-3) 
aberratlons/cell/rad was approximately half 
the 7.1 x 10(8-3) aberratlons/cell/rad seen 
following exposure to Am 211, a pure alpha 
ealtting radionuclide. When only the dose 
froa the alpha emissions of *he cf 252 was 
considered, the aberration coefficient (6.3 x 
10 (E-3) aberratlons/cell/i'ad) was not 
significantly different '.'roe that for Aa 281. 
(Auth) 

<100* 
Sikcv, M.R., and D.D. nahtua, Battelle Heaorlal 
Institute, Pacific Northwest Laboratories, 
Richland, WA. 1972, June 
Flutcnlua In the Developing Animal. 
CCHP-710919; Part of Thompson, R.C. nnd Balr, 
w.j. (Eds.), proceedings of the 11th Ranford 
Syapcsiua on the Biological Iapllcatlons of the 
Transuranlua Elements held in Richland, 
Washington, September 27-29, 1971. Published in 
Health Physics, 22(6), 707-712 

It Is evident that nany of the parameters 
used for calculation of permissible limits of 
exposure to radionuclides are different for 
the inmature Individual than for the adult. 
We have asseabled the available data on such 
aetabollc parameters as absorption, partition 
and retention, and find distinctive changes 
in these parameters which cccur during 
saturation. Moreover, the radiation 
sensitivity of individual organs, and of the 
whole organise, changes during developaent. 
He have exaalned the effect of these changes 
cn the selection of the critical organ in the 
iaaature anlaal. (Auth) 
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<101> 
HatsuoKa, 0 . , n. Rashiaa, H. Joshiaa, and T. 
Hoda, national Institute of Radiological 
Sciences, Chlba, Japan. 1972, Jone 
Whole-Body Autoradiographic Studien on Plutcniua 
Hetabollsa as Affected by Its Ybysicochenical 
State and Route of Administration. CONP-770919; 
Part of Thoapson, R.C. and Bair, '«.;>. (Eds.), 
Proceedings of the 11th Hanford Vjaposlue cn the 
Biologlcnl lapllcations at the Trunsuraniua 
Eleaeists held In Richland, Washington, Septeaber 
27-29, 1S71. Published in Health Fftysics, 
22(6), 713-722 

A conptratlve investigation cf autcrndlograms 
was carried cut on speciaens obtained froa 
animals adainlstered aonoaeric or polyaerlc 
plutonlua. Reonlts were compared with those 
obtained froa aniaals adainistered 
aetabolically stable reference particles of 
known particle size, in addition to 
whole-body autoradiography and measurements 
of whole-body retention by counting of L X 
rays, bluod clearance was exasined, as well 
as the modification of pintonlum uistrlbution 
and excretion by DTPA. Following 
intravenois injection, the bleed clearance of 
plutonlua was Influenced by particle size. A 
general rule was proposed relating the size 
of particles and thoir behavior in RES 
orqans. The whole-body autoradiographic 
technique reveals characteristic distribution 
patterns at early stages following 
intraperitoneal or subcutanecun injection. 
The behavior of plutonlua socn aftvr 
administration la largely Influences by its 
particulate character rather than ty its 
eleaental (chemical) nature. The results 
obtained following inhalation of a Plutonium 
nitrate aerosol showed no obvious 
translocatIon it plutoaiaa tc the liver, 
despite the va'cer solubility c£ the nitrate 
fora. The Initial unlfora distribution. of 
inhaled plutonius changed to a nonunlfnra 
distribution affer 3 aonths. The 
effectiveness of DTPA treataeet was studied 
In exferiaents involving injecxAon of 
preaixed Ca DTPA and plutcniua, or successive 
injections of ca DTPA to plutoniua-burdened 
aice. The effectiveness of treataent was 
influenced by the physlco-chenical state of 
the plutonlua as w«ll as by Hologlcal 
factors. It was doaonstrated by diffusion 
chaaber techniques that the chelating action 
of Ca DTPA on platoniua colloids depends 
largely on their decree of polymerization. (Authl 

<102> 
Hoskalev, yu.I., Hinistry of Pullic Health, 
Institute of Biophysics, Shiroplsnaya UK, 
Hoscow, OSSR. 1972, June 
Plutoniua 239: prohleas of Its Biological 
Effect. COKF-710919; Part of Tlicapson, R.C. and 
Bair, W.J. (Eds,), proceedings at the 11th 
Ranford Syaposiua on the Biological laplications 
of the Trnnsuraniua Eleaents held in Richland, 
Washington, Septeaber 27-29, 1971. Published in 
Health Physics, 22(6), 723-729 

This paper will review the results of recent 
studies by Soviet scientists on prcbleas of 
the biological action of Pu 239, one of the 
post dangerous radionuclides. The biological 
action of various compounds ef this 
radionuclide is considered as a function of 

the dose, routes ard clnract.tr of the intake 
into the i'odr, lac'iaftitig .inhalation, 
intravenocs xnd Eubc&t>init»us adalilstratlon. 
Hain attention la given to the analysis of 
late effects (tuaor anil non-tumor effects) 
developing In the. body as n result of injury 
by Pu 239: Oose-'iffect curvus for hone and 
lung tuaors, eoliaatiioii of mlniaiia 
carcinogenic done levels, and deteraination 
cf doses not sffnctlug the natural life-span. 
Data vill be ureaeatrd characterizing the 
ccasaratlve toxicity of pu 239, Aa 211, Hp 
237, and Ca 2BS. (/irth) 

<103> 
Sorbin, P.W., I'orovitz, and E.R. ela&t, 
luvrence Berkalay Laboratory, Division of 
Biology and Hedlclie, Berkulty, CA; Lavren:e 
Berkeley Laborutorf, M.vlttion of Hatheaatlcs and 
Ccaputlng, Eurkeley, CA. 1972, Jnne 
Plutcniua Deposition Kinetics In the Rat. 
CONF-710919: Part of Thompson, R.C. and Bair, 
W.J. (Eds.), Proceitdingr of the 11th Ranford 
Syaposiua on the Biological. laplications of the 
Transuranium Elements held :m Richland, 
Washington, September 27-29, 1471. Published in 
H«alth Physics, 2216), 7:>1-7m 

A conventional kinetic t.odel vas constructed 
to describe the txansfjort and deposition of 
Intravenously injecteu yu(*») citrate in the 
rat. I. digital conputer program (XTHIC) was 
used to generate nuaerlcal solutions to the 
differential equations representing '.he 
compartment model. Tiinuo data a^u 
int'oriiation on the ratn of Vu-pr'jtein binding 
in plasma were drawn from published sources. 
The model consisted 'JCs two blood 
ccap.trtaents, unbound ?u (Pa sub f) and 
protoin-bound :?u (Pu c*ib b), assuaed to be 
bound for the atut |>srt to the Fe-carrying 
protelp, transferrin (T?); two extracellular 
fluid (SCF) ccspartrt-nt-.i, pu sub f and <"u sub 
b; and four effectlrwlj' non-returning sinks: 
liver, skeleton, soft tissues and excreta. 
The lapllcati^ns of 'th*i solution of the aodel 
led to the following working hypotheses: (a) 
Pu sub f reacts vith protein, preisuaably TF, 
in EC? as volt as In plasm. The pu-TF 
coaplex is thu aost likely form in which 
diffusible Pit Is nebulized from parenteral 
injection liltiss, and the noet likely fora in 
vhich orally adainist«i:ed pu is carried once 
it reaches the plasriu. (b) little, if any, 
Pu nub b, is ovcretert ot deposited In the 
liver. Foraation of the Pu-TF complex is 
probably not «• necci-jsniy ptelialnary to liver 
deposition of. diffanible Pu. (c) Both Pu sub 
f and Pu sub b are sources of Pu deposited in 
bene. The 34rl'a>3<s cf "the reticulocyte (where 
P'i is released froa ti>> Ve-TF coaplex) Is 
considered the aont liKely site of 
dissociation of the *:t-TF ojxplex. Pu 
released at. that sit.® could either recoablne 
with TP anil reclrciiltt.' as Pu-TF, effectively 
prolonging 9a circulation, or recirculate 
temporarily an pu nut. f providing the 
necessary fe.edbj.ck of Pu sub f, or diffuse to 
the most rendily acciissible bone surface. 
(Auth) 

Summaries are given f.'or experiaental studies by 
different raseirchertt of kinetic studies of Pu 
239 in rats. Tabulir tiatn ar(i given for 
recalculated distribution of intravenously 
injected pu 239t*Q( citrate ).n tissues, cf young 
rata. 
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<104> 
Rosenthal, I.W., E. florettl, J.J. Russell, and 
A. Llndenbaum, Argonne Rational laboratory. 
Division of Biological and Hedical Research, 
Arqonne, IL. 1972, June 

Harrow Deposition and Distribution of Honomerlc 
and Polymeric Plutonium 239 in the House, 
Estimated by Ose of Iron 59. CCHF-710919; Part 
of Thoapson, R.C. and Balr, H.J. (Eds.), 
Proceedings of the 11th Hanford symposium on the 
Biological lapllcations of the Transuranium 
Eleaents held in Richland, Hashington, September 
27-29, 1971. Published In Health Physics, 
22(6), 743-748 

Iron 59 has been.used In alee as a tracer for 
bone marrov to extrapolate from the plutaniua 
measured in a standard sample of tibial 
narrcv to the plutoniua in total aarrov 5-6 
days after intravenous injection of different 
physical-cheaical foras of plutoniua. A 
factor of 44 vas obtained.free conversion of 
the radioactivity measured in the tibial 
Baaple to total body aarrov. Using this 
factor, and calculating the total skeletal 
Plutonium butden as the anount measured In 
tvo femurs tines 13, one can calculate the 
proportion of skeletal plutonlun located in 
the narrow. For aonomeric, aid-range 
polyaeric and highly polymeric plutonium, 
values of 2, 7-15 and 621, respectively, vere 
obtained. Similarly, for mosomerlc americium 
and a highly polymeric americlum, 1 and 20* 
of the total skeletal burden vas 'salculated 
to be In the marrow. In tvo expfL-iments, In 
vhlch aonomerlc plutonium had been found to 
be about tvlce as carcinogenic <i bone as the 
mid-range polymeric plutaniua, <me amount of 
plutonium in all the bones and spinal 
segments vas measured at 15 days. Dsing 
these data and the Fe 59 measurements, the 
marrov content of these tva foras of 
Plutonium throughout the skeleton have been 
calculated and tabulated. The total aarrov 
burdens, calculated from the tibial samples, 
vere 0.7961 of the injected aonoaeric vs 
3.66* of the mid-range polymeric plutonium. 
These amounts vere 2.35 vs 14.31 of the 
amount of plutonlun measured in the total 
skeleton, respectively. (Auth) 

Tabular data are given for: a.) Fe 59 
distribution in nice 5 hr after intravenous 
injection, b.) distribution of Fe 59 in mouse 
skeleton 5 hr after intravenous injection, c.) 
distribution of Fe 59 in aouse skeleton 15 days 
after intravenous injection, and d.) percent of 
Pu 239 content of individual bones that is 
located in the marrow. 

<1G5> 
Gcme2, L.S., J.L. Lebel, and R.L. Hatters, 
Colorado State University, Department of 
Radiology and Radiation Biology, Fort Collins, 
CC. 1972, June 
The Effect of lymph Node Removal on Plutonlun 
Dioxide Translocation. C0«p-710919; Part of 
Thoapson, R.C. and Balr, H.J. (Eds.), 
Proceedings of the 11th Hanford symposium on the 
Biological Implications of the Transuranium 
Elements held in Richland, Hashington, Septeaber 
27-29, 1971. Published in Health Physics, 
22(6) , 833-836 

The translocation of high-fired Pu02 via the 
lynphatic system from a simulated puncture 
wound in the left dorsal metacarpus of beagle 
degs vas studied. Comparisons vere made 
betveen dogs with and without excision of the 
left superficial cervical lymph node. 
Accumulation of plutonium in the lymph node 
was determined by counting tho low-energy x 
ray coupler vith a thin Nal(TI) detector. 
The dogs vere killed less than 2 ueeks after 
implant and the activity determined for 
selected tissues. Higher levels of plutonium 
were found in the liver, spleen and hepatic 
lymph nodes of lymphndenectonized dogs than 
in the intact dogs. Implications of these 
data with regard to therapeutic lyaph node 
tomoval for workers contaminated wit!: 
Plutonium are discussed. (Auth) 
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<106> 
Noshkin, v.E., Roods Hole l ic 
Institution, Hoods Hole, H't ' June 
Ecological Aspects of Plutonium Disseilnatlon in 
Aquatic Environment1). CORP-'10919; Part of 
Thompson, S . c . rid Sal*. V.J. (Ids.), 
proceedings of the 11th hiufocd 3ymposiua cn the 
Biological Zaplications ot the Transuraniuu 
Eleaents held in Richland, Washington, Septeaber 
27-29, 1971. published in Health Physics, 
22 (6), 537-549 

The available data concerning the 
disseaination of plutoniuu and other 
transuranics in the aquatic «nvironaent are 
drawn together for appraisal. The aost 
studied isotope has been Pu 239 derived froi 
worldwide fallout. Essentially all the 
published work has been concerned vith levels 
in the marine environment vhere plutonium is 
found videspread among planktonic, pelagic 
and benthic organisms. The concentrations are 
higher in organisms feeding on sediment or on 
surfaces than in those draving largely on the 
vater itself. Among tho species vhere data 
are available are a variety cf convenient 
indicator organisms for plutcnium. There is 
some evidence that plutonium concentrations 
are increased in organisms of higher trophic 
levels. Bone and liver are major 
repositories for plutoniua in marine 
vertebrates vhile muscle tissue of both 
marine vertebrates and invertebrates contain 
relatively love.r concentraticns. Plutonium 
is geochenlcally separated from both Sr 90 
and Cs 137 in the vater column and the 
sedimentation of ru 239 may be more involved 
vith bioloqlcal processes than has been found 
for fallout rare earth isctopes. In marine 
sediments, as in soils, Plutonium is sore 
mobile than vas originally expected. Vhat 
little is !:ncvn of the behavior of plutoniua 
in the marine environment shcnld be used 
conservatively to assess the behavior and 
distribution of nev plutonium additions 
derived from sources other than fallout, and 
even more conservatively in predicting the 
impact of other transuranlcs in the aquatic 
environment. Considerably more understanding 
of the aquatic radioecolcgy cf several of the 
eleaents is a malor priority especially since 
it nov appears that vhen the celative 
biological effectiveness of alpha vs gamma ot 
beta radiations is considered, fallout Pu 239 
contributes more than fallout Sr 90 or Cs 137 
to the artificial radiation exposure of aany 
marine species. (Auth! 

Bata collected fron a revlev of literature are 
presented in tabular form for many locations. 
from 1957-1961. Included are; (a) americlum 
241 and plutonium 239 concentraticns in Porphyra 
in the vicinity of vindscale, (b) plutoniua 239 
in seavater (fcl/l), (c) plutonlun 239 in 
aquatic sediments (pCl/g, dry, and mCiAa3), (d) 
plutoniua 239 concentrations In aarine 
invertebrates and algae (Pu 238, Cs 137 and Sr 
90 concentrations shown vhen given in 
reference), (e) plutonlua 239 concentration 
factors in aarine invertebrates <ind algae, (f) 
plutonium 239 in marine vertebrates, pCl/kg vet 
or fresh veight, and (g) plutonium 239 
concentration factors in marine vertebrates. 

<107> 
Bomoey, E.N., and J.J. Davis, University of 
California, los Angeles, CA; Nevada Operations 
office, Las Vegas, NVi 1972, June 
Ecological Aspects of Plutoniua Dissemination in 
Terrestrial Environments. COHF-710919; part of 
Thompson, B.C. and Bair, V.J. (Eds.), 
Proceedings of the 11th Hanford Syaposiua on the 
Biological Implications of the Transuraniua 
Elements held in Richland, Vaskington, Septeaber 
27-29, 1971. Published in Health Physics, 
22(6), 551-557 

Tbe technology of plutonlua production and 
processing is already established, but the 
realization of its peaceful applications 
depends largely upon the developaent of 
nethods for preventing its distribution in 
the environment. Because of safeguards and 
effective control measures, no accidental 
plutoniua contamination of the public domain 
has imposed serions risks to a population 
group. Trace amounts of plutonlun froa 
above-ground nuclear detonations are 
contained in vorld-vide fallout; however, the 
levels of plutoniua in foodstuffs and other 
cosponents of the environaent are 
insignificant coapared to the amounts knovn 
to be hazardous. There has thus been very 
little interest in the study of ecological 
aspects of plutonlua contamination. The 
result is a paucity of information on the 
behavior of plutonlun in ecosystems and its 
radiological effects on natural fauna and 
flora. The Nevada Applied Ecology Group is 
embarked upon a program at the Nevada Test 
Site to investigate the long range effects of 
plutonium disseminated into the desert 
ecosystem. Emphasis has,be»n placed upon . . 
standardization of analytical methods, 
delineation of contaminated areas, probleas 
cf resuspension and redistribution, food 
chain transport and ecological effects. 
(Auth) 
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<10B> 
Wallace, A., University of California, 
Laboratory of Nuclear Medicine and Radiation 
Biology, Departsent of Agricultural Sciences, 
Los Angeles, CA. 1972, June 
Increased Uptake of Americlum 201 by Plants 
Caused by the Chelating Agent DTPA. 
CONF-710919; Part of Thompson, R.C. and Bair, 
H.J. (Eds.), Proceedings of the 11th Ranford 
Symposium on the Biological Implications of the 
Transuranium Elements held in Richland, 
Washington, September 27-29, 1971. Published in 
Health Physics, 22(6), 559-562; OCLA-12-858; 
Part of Annual Progress Report for the Period 
Ending June 30, 1972, (p. 33), 103 p. 

The chelating agent diethylenetriamlnepentaace 
tic acid (DTPA) , which has the ability to 
increase uptake by plants of several metals 
and is widely used as a practical means of 
correcting iron deficiency in plants, has 
been shown to greatly increase the uptake 
from soils of Am 211 by plants. Application 
of high levels of zinc or manganese salts 
decreased Aa 201 content of plants only 
slightly, indicating little, if any, 
competing effect. Host accumulated Am 2A1 
was transported to leaves of all species 
studied. The ability of plants to accumulate 
Am 201 was not related to root teaperature. 
During a subsequent growth period after 
applications of Am 201 tc bush beans, some of 
the Am 201 was transported from the old 
leaves to the new leaves and also to new 
roots. The chelating agent DTPA had no 
effect on the retranslocation, however. 
Extraction studies vith soil Indicated that 
DTPA, but.not EDDHA, could quantitatively 
extract Am 201 fron soil. (Auth) 

Tables are given fcr: (a) Aa 201 uptake by 
soybeans growing in hacienda loam containing 8 
uCi 201 An/500 g soil, as affected by various 
nicronutrients, (b) influences cf 2 chelating 
agents (DTPA and Ha 157) on Am 201 content of 
stems and leaves of Valencia oranges grafted to 
rough lemon or trifoliate orange, (c) An 201 
present in new growth of citrus plants after 1 
year growth In soil containing Aa 201 and 30 
days after application of 135 ppn DTPA to soil, 
(dj effect of root temperature on An 201 uptake 
and distribution in bush beans, and (e) 
distribution and redistribution of An 201 in 
bush bean plants. 

<1095 
Hiller, C.L., J.6. Payne, Jr., E.H. Brett hauoi:, 
and A.A. Hoghissi, Western Environmental 
Research Laboratory, Las Vegas, NV. 1972, June 
Transfer of plutonlus from Hilk into cheese. 
CONF-710919; Part of Thompson, R.C. and Bair, 
W.J. (Eds.), Proceedings of the 11th Hanford 
Symposium on the Biological Implications of the 
Tiansuraniun Elements held in Richland, 
Washington, September 27-29, 1971. Published In 
Health Physics, 22(6), 563-565 

Plutonium 238 in citrate solution was added 
tc cows' nilk and was injected intravenously 
into goats. Aliquots of milk vere 
refrigerated, or pasteurized and 
refrigerated, and held for preselected time 
periods ranging from 0.1 day to 8.0 days. 
Rennln-coagulated cheese vas then prepared 
from the aliquots and plutonium analyses vere 
conducted on the cheese and vhey samples. 
The results shoved plutonium transfers of 
97.5 plus or minus 2.2X to the cheeses in all 

; cases: in vivo and in vitro labeled milk, 
pasteurized and nonpastenrized, stored and 
non-stored nilk. This quantitative transfer 
is probably due to coprecipltation of the 
plutonium vith milk solids. (Auth) 

A table is given for plutoniun transfer from 
nilk Into cheese. Results are presented as 
cheese production in grams of cheese/liter of 
nilk, and plutonlun in the cheese as % of total 
received. 

<110> 
Taylor, D.H., Institute of Cancer Research, 
Sutton, Surrey, England. 1972, June 
Interactions Between Transuranium Elenents and 
the components of Cells and Tissues. 
C0NP-710919; Part of Thompson, R.C. and Balr, 
H.J. (Eds.), Proceedings of the 11th Hanford 
Sympcsius on the Biological Implications of the 
Transuranium Elenents held in Richland, 
Washington, septenber 27-29, 1971. Published in 
Health Physics, 22(6), 575-581 

Conparative studies of the interactions of 
plutonlun, anericiun and curium with serun 
proteins fron varicus species, with, proteins 
isolated froa the organic aatrlx of bone, and 
with some other proteins have all shown that 
plutoniua is bound very auch more firmly by 
protein than either aaerlclum or curlua. 
Investigations of the sab-cellular 
distribution patterns of these elenents in 
liver and testes have shovn that all three 
elenents becoae associated vith lysosoaal 
structures and that different aechanlsns of 
lysosoaal uptake are involved for polyaeric 
and aonoaeric plutoniun, americiua and 
curium. The implications of these findings 
are discussed in relation to the types of 
biological danage vhlch has been observed in 
experinental aninals. (Auth) 

A table is given for binding of transuranic 
elements Pa(*0), An (+3), and cn (*3) to 
biological ligands in vitro at pH 7.0. Binding 
is expressed as percentage of applied 
tadicactive metal elated from Sephadex G-50 gel 
column vith the protein fraction. 
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<111> 
Jee, H.S.S., University of Utah, College of 
Hedicine, Diviscn of Radiobiology, Department of 
Anatony, salt take city, UT. 1972, Jane 
Distribution and Toxicity of Plutonium 239 in 
Bone. COHF-710919; Part of Thompson, R.C. and 
Bair, H.J. (Eds.), Proceedings of the 11th 
Hanford Symposium on the Biological Implications 
of the Transuranium Elements held in Richland, 
Hashington, September 27-29, 1971. published in 
Health Physics, 22(6), 583-595 

The deposition of Pu 239, the classical 
transuranium element upon bone surfaces is 
governed by the route of administration, 
physicochemical state of the Plutonium, and 
the age of the animal. The effectiveness of 
the various routes of adnlnistratlon in 
delivering plutoniun to bone, in decreasing 
order, is: intravenous about eguals 
intraperitoneal > subcutaneous > 
intramuscular > Intratracheal > inhalation > 
oral > direct application upon skin. 
Reticuloendothelial cells in the narrow 
conpete with bone for polymeric plutoniun ana 
thus decreases the plutoniua available for 
bone surfaces. The uptake ir young and adult 
hones differed by a factor of 2. The fate of 
the Plutonium surface deposits is modified by 
bone growth, modeling and remodeling in 
growing animals and remodeling in adults. 
These age-related processes remove the 
plutoniua from bone surfaces and/oc bury the 
surface deposits with new bone. The 
endpolnts of low dose plutonlun skeletal 
toxicity are bone necrosis acd the induction 
of osteogenic sarcona. The factors Involved 
in bone tunor production are believed to be 
the delivery of sufficient radiation to bone 
surfaces (the sensitive site), the volane of 
cells at risk and, nost inportant, the 
proliferative activity of the csteogenic 
tissue. (Auth) 

Tabular data is given for maximum skeletal 
uptake of Pu 239, by various spccies cf animals, 
in various chemical forms and by varicus routes 
of administration as percent of the administered 
dose. Tabular data is given for skeletal pu 239 
content as percent of adnlnlstered doss in 
aninals at various ages, distribution of pu 
deposits on or under the surface of trabecolae 
of beagles inlected with 0.3 uC, (t>3 dogs) and 
0.0157 UCi (PI dogs) of Po 239/kg, and minimum 
dose of Pa 239 for development cf osteogenic 
sarcoma. 

<112> 
lindenbaum. A., and n.H. Rosenthal, Argonne 
national laboratory. Division of Biological as! 
Dedlcal Research, Argonne, It. 1972, June 
Deposition Patterns and Toxicity of Plutonian 
and Aaeclclaa In liver. COHF-710919; Fart cf 
thoapson, B.C. and Bale, H.O. (Ida.), 
Proceedings of the 11th Hanford Sympoalua on tlia 
Biological laplicationa ot the Transuranium 
Eleaents held in Richland, VashAngton, Septeaber 
27-29, 1971. Published la Health Physics, 
22(6), 597-605 

Tbe deposition and retention of Plutonium and 
aaerlclua In the aaaiallmn 1lv«r alter 
administration of iboat S aCl/kg or lams ar« 
briefly rmvlewmd. infmrmncms arm drama 
regarding physiological etchanlaaa ana 
radlotoxlc consequences. Tbe Initial 
deposition potterna, bat cot the retention 
patterns, of platoalok and aaarlclcm in thm 
LLR« at* generally similar ID a variety of 
xpscims. The major blolcqicml process 
responsible for tbe varimble and ncs-unltorm 

hepatic deposition appears to be 
phagocytosis. The amount of radionuclide 
phagocytlzed is dependent upon the extent of 
hydrolysis and polymerization of the 
administered actiniae. The different , 
biological half-times of plutonium and 
aaericium in the liver of different species 
suggest that there may be species differences 
in phagocytic function, protein binding, etc. 
The aain route of elimination of plutoniua 
(and probably aaericium) is via the bile and 
feces. There is a gradual aggregation of 
radionuclide by Kupffer cells and, at least 
in the mouse, also by parenchymal cells. 
This aggregation is believed to result from a 
repeated sequence of phagocytosis, 
irradiation death of the phagocyte, and 
rephagocytosis. In the mouse and dog, 20 nci 
of Pu 239 or An 211 per gran of liver appears 
to be the threshold concentration that 
results in sufficient radiation-induced 
tissue dannge to produce accelerated 
radionuclide loss into the blood, and 
translocation to the skeleton. In nan it is 
postulated that progressive aggregation of 
lew levels of actinide in the liver could 
also lead to radiation danage and subseguent 
translocation to critical osteogenic bone 
surfaces. (Auth) 

Tabular data are given for long-tern 
translocation of plutoniun and anerlciun fron ' 
liver to skeleton in nice, beagles, and rabbits. 

<113> 
Sanders, C.t., Battelle Henorial Institute, 
Pacific northwest Laboratories, Richland, HA. 
1972, June 
Deposition Patterns and the Toxicity of 
Transuranium Eleaents in Lang. CONF-710919; 
Part of Thoapson, R.C. and Rair, H.J. (Eds.), 
Proceedings of the 11th Hanford Syaposiua on the 
Biological lapllcations ot the Transuranlan 
Elements held In Richland, Hashington, Septeaber 
27-29, 1971. Published in Health Physics, 
22(6), 607-615 

Cellular sites of platoalas in the lung 
Influence the toxicity of Inhaled platonlaa 
compounds. The loss of platoniua froa 
aacrophages, the death of macrophages, the 
engulfaent of platonlua by the alveolar 
eplthellua and the sequestration of platoniua 
In foci of fibrosis account for the 
relatively long retention times for Pu02 in 
the long. The concentration of plutonlv.s in 
particles-- disproportionately in a few 
larger partlclas— In specific cellular 
eleaenta of the long, and in aabplaoral, 
fibrotic araas of the lung, provides for high 
radiation dose rates In Halted tlssaa 
volumes, sach "hot spots" of alpha 
irradiation say cans* epithelial aotaplaala 
and eventaallf, alvtolo-bronchlolar 
carclnoaa. Such factors a ay be of gnat 
lapoetance when detaralnlng the acceptable 
Units of expo mure to ain to alrboruv 
platonlaa ana other tranmuranlc eleaenta. 
(lath) 

Tabular data at* given fort long-tera clearance 
ratea for alveolar deposits of Inhiled plutoslua 
particles, ana lUtcitatloa of Pa 239 activity 
•long particles of varloaa aixem within alveolar 
macrephagem obtained by aallna washings aftar 
Inhalation of fs 219 by rats. 
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Llndenbaua. A., and J.J. Russell, Arqcnne 
Rational Laboratory, Division ol Biological and 
Radical Research, Argonne, 11. 1972, Jane 
Autoradiographic Deteraination of Alpha Activity 
by Variable Exposure to Plutoniua 237 and 
Aaericlaa 281 in noose Liver. CORF-710919; Part 
of Thoapson, R.C. and Balr, H.J. (Eda.), 
Proceedings of the 11th Ranford Syapaalaa on the 
Biological laplications of the Transuranlua 
Eleaenta held in Richland, Washington, Septeaber 
27-29, 1971. published in Health Physics, 
22(6), 617-620 

A quantitative autoradiographic technique for 
assay of plutonina or aaericiua deposited In 
anlaal tissues eas tested fot linearity In 
the relationship between photographic 
exposure tlae and nuabec of alpha tracks 
foraed. Liver sections were prepared froa 
alee Injected intravenously with sevornl 
polyaerlc preparations of Pa 239 or Aa 281 at 
dose levels ranging froa 6.6 to 93 acl/kg. 
Exposure tlaes varied between 2 and 82 days, 
depending on anticipated track 
concentrations. The norsallved data showed » 
linear increase In the nuaber cf countable 
tracks with increased exposure tlaes. Also, 
there was generally good agreesent batwcen 
liver hardens deteralned autoradlographlcally 
or radiochealcally. These results indicate 
the reliability cf coaparlsons baaed on 
autoradiographic aaasaraaent of discretely 
deposited platoniua or aaeticiua in liver 
(and other tissues) despite wldo differences 
in deposition levels and eupcsure tlaes. 
(Aoth) 

<115> 
Rosen, J.C.. N. Cohen, and R.E. Hrenn. lev York 
University Hedlcal center. Institute cf . 
Envlronaent^l nediclne. Hew York, XT. 1972, Jane 
Short Tara Hetabollsa of Aaericlaa 281 in the 
Adult Baboon, canp-710919; Part of Thoapson. 
R.C. and Bair, s.j. (Eds.), proceedings of •«« 
11th Hanford Syapoalaa on the Bloloqlcal 
laplications of the Trarauraniut Cleaents held 
in Richland, Washington, Septeater 27-29, 1971. 
Published In Health Physics, 22(C), 421-62V 

The distribution and retention of As 2al was 
aeasured In two adalt faeala habaona after 
single Intravenous lalectlaaa of Aa 2«1 
citrate. Retention of Aa 281 In the whole 
body, skeleton and liver was deterslnad by in 
viva scintillation aessareaanta of the 60 ke* 
qaaaa-ray. In addition to "specific site" In 
vivo asasaraaants, aerial bicpiy saaplaa aere 
obtained to dateralne the rate of clearance 
of Aa 281 froe the liver. Clearance of Aa 2»i 
froa the blood was rapid, leas than I* of 
the Injected dose reaalned el ag hr and Ins* 
than 0.0W reaalned one aonth ron«in1«etion. 
Greater than lot of the activity wan 
associated with the plaose friction, froe 
analyaln of dally excrete. ICY of the 
injected dos* was eicrated by th« and of the 
firot week and hr the end er tha first 
aonth. Approximately 70* vas urinary 

excretion; hovever, the urine to fecal 
clearance ratio varied froa 0.06 during the 
first veek to greater than 20 at 3 months. 
Estlaates of the effective half-tlae of 
aaerlclaa in the total body froa excreta 
analysis and froa In vivo aeaaareaents vere 
274 and 263 days, respectively, clearance 
half-tlaes froa the liver evaluated by In 
vivo and biopsy analysis vere 150 and 154 
days, respectively. In vivo aeasureaents over 
the head shoved no detectable clearance froa 
the akull daring the saae period. The 
anlaals vere sacrificed at one and three 
aonths postinjectlon. In order of decreasing 
total activity the aajor loci vere the 
skeleton, liver, lungs and kidney, vhlch 
accounted for about B51 of the retained 
naarlclaa. At the end of one aonth th« 
highest concentration of adlvity van iound 
In the liver vlth concentrations decreasing 
In the order of bone, lung, aorta, kidney and 
spleen. Anong various bones, the 
concentration of Aa 241 varied vithin a 
factor of 8, belaq hlqhast in vertebrae. The 
concentration in the ends of long bones vas 
2-3 tloea higher than In the shafts. (Auth) 

Tabular data are qiven for: (a) excretion of Aa 
241 by baboons, (b) tissue distribution of Aa 
241 In baboons, and (c) skeletal distribution of 
Aa 281 in baboons. 

<11«> 
Holllns, J.O., and k.B. Purakovlc, National 
Research Council of Canada, Division of Biology, 
Ottawa, Ontario, Canada. 1972, June 
The Hetabolisa of Aaerlciaa In lactating Rats. 
CCWP-710919; Part of Thoapson, R.C. and Balr, 
W.J. (Eds.). Proceedings of the 11th Hanford 
syaFcslus on tho Biological lapllcatlons of the 
Tcansaranlua Eleaents held In Richland, 
Washington, Sopteaber 27-29, 1971. published in 
H«alth Physics, 22(6), 627-631 

Tho aetabalisa of Aa 281 in lactatlng and 
ccntrol rats vas investigated by aensarnaents 
of vhole-body retention end distribution in 
fconvs and liver. At the end of lactation, 
lactating rats cantainad aore aaerlelus than 
ccattoln. The retention of aaeticiua by the 
liver of lactating rats vas also higher. In 
general, the asount of aaerlclua In the 
akeleton did not differ tetween experlaentnl 
groups. The reaalta show that the resorption 
cf hone In lactation dais not result In a 
less of aaerlclaa and eaphaslie the 
iaportanca of reaching bone surfaces In the 
Incorporation ot aaericiua In vivo. (Auth) 

Tabular data for dlstrlbatloi: of aaericlaa In 
rats injected: (a) intravenously on tho day 
before breeding, (h) Intraporltoneally four days 
befcru parturition, (c) Intravenously on the day 
o< parturition, and (d) intravonously on the 
fifteenth d»Y of lactation are given. 
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<117> 
Ovcharenko, E.P., Ministry of Public Health, 
Institute of Biophysics, Zhivoplsnaya 16, 
Moscow, USSR* 1972, June 
On Experimental Evaluation of the Effects of 
Transuranlc Eleaents on Reproductive Ability, 
C0HP-710919; Part of Thoapson, R.C. an! Bair, 
H.J. (Eds.), Proceedings of the 11th nanford 
Syaposiua on the Biological Implications of the 
Transuraniua Eleaents held in Richland, 
Hashlngton, septeaber 27-29, 1971. Published In 
Health Physics, 22(6), 601 

The study of the effects of transuranlc 
eleaents on reproductive ability was 
performed on rats of the Hlstar strain, 
including parents of both sexes, the first 
generation offspring froa day o of antenatal 
life to sexual aaturity, and, in a separate 
series, the second generation offspring. All 
the transuzanic eleaents studied vere 
characterized by a high retention In the 
placenta, an increased transplacental 
transfer to the offspring during the late 
periods of pregnancy, and a decrease vith age 
of the radionuclide content in the carcasses 
of sucklings. The highest concentrations In 
percent of the dose adalnlstered to the 
aother) of Pu 239 (citrate), Aa 201 
(citrate), and of Hp 237 (nitrate) Here: in 
the placenta, 7.55 plus or ainus 0.82, 1.22 
plus or alnus 0.32 and 0.31 plus or ainus 
0.02; in the fetuses, 1.16 plus or ainus 
0.22, 0.05 plus or ainus 0.08 and 0.17 plus 
or ainus 0.00; and, in thu total allk Intake 
of 1 litter cf the nonth-old rats, 0.20 plus 
or sinus 1.10, 1.00 plus or sinus 0.30 and 
0.32 plus or sinus 0.06, respectively. The 
transfer of polyaeric Pu to the offspring vas 
15 to 20 tiaes lover than that of Pu 239 
citrate. Pollovlng the adainlstratlon of Pu -
239 and Aa 201 citrates, a study of the 
estrus cycle of feaale rats, eating ability, 
death of eabryos, fertility of aale and 
feaale, survival, veight, physical 
developaent, sex function, radlosensltlvity 
of the offspring and a histological 
investigation of aedian sections of gonads 
and of serial sections of fetuses, revealed 
that ti.s? character and depth of radio-induced 
changes depended upon the aacunt of activity 
injected and the tiae elapsed since 
injection. Eight to tvelve eonths folloving 
administration of An 201 in aaounts of froa 
0.000 to 0.002 uci/g, of the 15 rats exaained 
five had follicular or lutein cysts, and 
seven had thecoaas and adenomas. Sine aonths 
after the adainistration of 0.02 oCi/g a 
pronounced atrophy of the testes vss 
observed. The adainlstratlon of Pu 239 and 
An 2U1 to rats of both sexes resulted in an 
increased Incidence of intrauterine lethality 

aaong offspring. The experlaents vlth Aa 201 
Indicated that In feaales the lncreaae of 
prenatal deaths ot offspring vas ralatad to 
the dlsordera of the developing placenta, as 
veil as to an indirect Influence of Injury of 
the aother's aystea. Folloving exposure of 
males, the Increase of intrauterine deaths of 
eabryos vas due to an effect on the fertility 
of unpolsoned feaales that had been aated to 
the experlaental Bales. In the course ot 
investigating the postnatal developaent of 
the offspring of experiaental anlaals, a 
number of peculiarities ware observed: 
decrease in viability, dalayed physical 
developaent, variations in veight, 
disturbance of blood-foraatlon. change in 
radlosensltlvity, and depression of sex 
function. On the basis of the Integral Index 
of reproductive ability (nuaber of viable 
rats at the age of 1 aonth aa calculated per 
pregnant feaale) Aa 201 proved to be aore 
daaaglng than Pu 239. (fcuth) 

<118> 
ledlk, T.I., V.K. teaberg, L.A. Buldakov, E.R. 
lyubchanskli, and v.H. Pesternikov, Ministry of 
Public Health, Institute of Biophysics, 
Zhlvoplsnaya 06, HoscoV, USSR. 1972, June 
Biological Effectiveness of Meptunlua 237. 
CCItF-710919; Part of Thoapson, R.C. and Balr, 
V.J. (Eds.), Proceedings ot the 11th Hanford 
syaposiua on the Biological mpllcatlons of the 
Transuraniua Eleaents held < Richland, 
Hashlngton, septeaber 27-29, 1971. published In 
Health Physics, 22(6), 603-605 

The Intravenous Injection of neptunlun 
nitrate and oxalate at doses ranging froa 2.0 
to 0.017 ucl/kg Has characterized by the 
occurrence of osteosarcoaas (incidence 
ranging froa 58 to 9* at cuaulative skeletal 
radiation doses ranging froa 520 to 5 rads, 
respectively). The aajor aanifestations of 
Injury after intratracheal adainistration of 
the tvo neptunlua coapounds at the saae doses 
vere the developaent of pneuaosclerosis and 
aallgnant lung tuaors (incidence ranging froa 
37 to 11% at cuaulative lung doses of 3220 to 
5 rads, respectively); and, to a lesser 
extent, of osteosarcoaas (Incidence ranging 
froa 25 to 5% at skeletal doses of 008 to 0 
rads, respectively), coaparlng the potential 
hazards froa Hp 237, Pu 239, and An 201, it 
is seen that for inductions of osteosarcoaas 
and lung cancers. Hp 237 exhibits the highest 
efficiency, Pu 239 occupies the second place, 
and Aa 201 is the least effective of the 
three radloeleaents. (Auth)(BBH) 
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<119> 
Kotrappa, p., C.J. Wilkinson, and II.A. Boyd, 
lovelace Foundation for nodical Fducatlon and 
Research, Albuquerque, Nit. 1912, June 
Technology for the production of Nonodlsperse 
Aerosols of Oxides of Tranauranic Eleaents for 
Inhalation Exferlaents. CONF-7t0919; Part of 
Thonpson, R.C. and Balr, W.J. (Ids.), 
Proceedings of the 11th Hanford Synposlus on the 
Rioloqlcal Implications of the Transuianiua 
Eleaents held In Richland, Washington, septeaber 
27-2Q, 1971. published In Health Physics, 
22 (6), 037-8.13 

A aethod of preparing and aerosolizing 
aonodlsperse particles of oxides of 
transuranic eleaents Is discussed. A 
four-step process, involving scarce neraeol 
preparation, centrifuqal separation, 
resuspension and aerosolizatlon has been 
Applied to plutonlua dioxide. The procedure 
consists of generating an aerosol b) 
nehulltlnq s solution of a transuranic 
eleaent such as plutonlua chloride, degrading 
the particles that are foreed vltb a high 
teaperaturo heating coluan tc fora a 
polydlsperse aerosol of the oxide, separating 
and collecting this polydlsperse aersol In 
aonod)sparse aerodynaaic f'ze groufs on a 
stainless steel collection foil in the 
Lovelace Aerosol particle Separator (L&ps) 
and resuspendlng the aonodisperse particles 
In vater for future aerosollzatlon by 
nebullzation. The LAPS is a centrifugal 
device that provides a continuous separation 
of aerosol particles dovn to an aerodynanlc 
dlaaeter of 0.5 ua. Air activity and 
particle size data obtained during an actual 
exposure ot beagle dogs to acnodisperse 
aerosols of Fu02 obtained by this aethod are 
presented. The aethod vas used to provide 
sjnodisperse aerosols of plutonlua oxide, 
over a vide size range, vith ccntrclled and 
reproducible physlco-chealcal 
characteristics. Adaptation of the procedure 
for other transuranlc oxides in dl-reussed. 
(Auth) 

<120> 
Not qiven. Health and safety Latcratory, Nov 
York, NY. 1972, February 
Surface Air Satpllng prograa, 80th Meridian 
Network, January-Deceaber 19(9. Radiation Data 
and Reports, 13(2), 92-98 

The Health and Safety Laboratory began its 
Surface Air saapling Prograa in January 1963, 
as a continuation of the ROth Meridian 
Prograa conducted by the O.s. Naval Research 
Laboratory. The objective of this prograa Is 
to study the spatial and teaporal 
distribution of nucloar veapens detris and 
lead in the surface air. The basic netverk 
consists of a line of altea approxlaataly 
along the 80th Meridian extending froa about 
76 degrees N to 90 degrees S latitudes. The 
longer-lived fission products and Pu 239 
concentrations should decrease the general 

distribution in surfacn air of all previous 
nucloar debris vhlch vas transferred froa the 
lover stratosphere to the troposphere during 
the collection period. While Pu 238 is 
Ftesont in lov concentrations in nuclear 
weapons dabrIs, about 17,000 curies of Pu 238 
vere dlsseainated at hlqh altitude in the 
stratosphere in Anrll 21, 1960 during the 
reentry burnup a a SWAP-9A puver source. 
The results of tnalyses on standard saaples 
are shown in a table. Although aost of the 
results are satisfactory, the August and 
Septeaber 1969 deviations for both olutonlun 
isotopes are extreaely high. The very lov 
blank values during these nonths Indicate no 
plutonlua contaalnation. The Pu 23ft to Pu 
239 and pu 239 to Sr 90 ratios for actual 
saaples collected during these aonths are all 
reasonable and therefore there Is no reason 
to suspect that they are In error, however, 
no explanation can be offered to account for 
the poor quality control results. ("MM) 

<121 > 
Wagner, H.A. (Chalraan), Edison Electric 
Institute, Coaslttee on Nuclear Fuels, Now 
forks, NT. 1965, June 
Plutonlua Survey, 196U. EEI-65-01; 21 p. 

A survey is given of the status, current rate 
ot developaant, and future outlook ot 
plutoniua-fuels technology and Its 
application to both theraal and fast 
reactors. The need for the developaent of 
plutonlua-tuels technology applicable to the 
present and near-future coaaerclal reactors 
has becoae urgent. This is due, in part, to 
the projected Increased plutonlua production 
resulting froa a acre optlaistlc near-tern 
nuclear power grovth forecast, but aore 
laportantly to the iapllcatlons of the recent 
legislation covering private ovnership of 
nuclear fuel. In addition, there Is 
Increasing evidence that plutoniua will be a 
suitable fuel In theraal reactors. There is 
general agreeaent that the econoaic 
feasibility of fast reactors vill be 
deaonstrated In the 1970's, but the need for 
large guantitles of plutoniua as startup 
invontorles Is not expected to aaterlallze 
auch before tho 19B0's. Analyses 'shov that 
the calculated value of plutoilua Is at least 
eguai to that of 0 27.5 as a theraai reactor 
fuel. The aarket price of plutonlua is 
expected to hold close to the present price 
of tlO per graa of !issilo plutonlua as 
nitrate during the (970's. During the late 
1970<s and early 19h0*s, the developaent of 
fast reactors and optiaua plutoniua use in 
theraal reactors are expected to Increase the 
aarket price of plutoniua, possibly to as 
auch as t15 per graa. (PRM) 
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<122> 
Not given, Vestern Envlronaental Research 
Laboratory, Las Vegas, HV. 1972, February 

Kir Surveillance Network, July 1971. Radiation 
Data and Reports, 13(2), 88-92 

The Air surveillance Network, operated by the 
vestern Environmental Research Laboratory 
(VERL), consists of 104 active and 18 standby 
saspling stations located in 21 vestern 
states. The network is operated in support of 
nuclear testing conducted by the Atoalc 
Energy coaaisslon (AEC) at the Nevada Test 
Site (NTS), at the Nuclear Rccket Development 
station which lies adjacent to the NTS, and 
at any other western testing sites designated 
by the AEC. The aonthly average gross beta 
radiation in air particulates during July 
1971 is presented in a table. The alniaua 
reporting concentration fee gross bets 
radioactivity is 9.1 pCl/m3. Froa gaaaa 
spectrometry results, zlrconlum-nicblua95, 
rutheniua 106, and ceriua 14U froa worldwide 
fallout were identified in varying 
coabinatlons on filters collected in several 
states within the network. The highest 
concentrations of these radionuclides, 
respectively, vere 1.0 pcl/a3 (Shoshone and 
Scotty's Junction), 1.8 pCi/m3 (Furnace Creek 
and Lathrop Veils), and 1.6 pCi/a3 
(Shoshone) . (FHN) 

<123> 
Hishima, J., and L.C. Schwendlaan, Battelle 
Heaorla) Institute, Pacific Northvest 
Laboratories, Richland, VA. 1972, December 
Airborne Release of Plutoniua and Its Coapounds 
During Overheating Incidents. BNVL-1651 (Part 
1); Part of Siapson, c.L., et al. Annual Report 
for 1971, (p. 82-87), 188 p. 

Studies to evaluate the fractional airborne 
release of plutoniua under various postulated 
accident conditions are described. Data 
generated in earlier laboratory scale studies 
are reveived. A larger scale facility—the 
radioactive aerosol release facility—vas 
placed in operation providing the capability 
for aeasureaent of fractional airborne 
release of radioactive particles froa burning 
raterial on a more realistic scale. The 
amount and aerodynamic equivalent size 
distribution of particles that aay become 
airborne under conditions found in some 
shipping accidents vere measured in 
experiments conducted in a special vind 
tunnel in the radioactive aerosol release 
test facility. (Auth) 

< 1 2 « > 
flishlaa, J., and L.C. Schvendlaan, Battelle 
Heaorial Institute, Pacific Northvest 
Laboratories, Richland, HA. 1972, Deceaber 

Characterization of Radioactive Particles in a 
Plutonlua Processing Plant Exhaust Systea. 
BNVL-1651 (Part 1); Part of Siapson, C.L., et 
al. Annual Report for 1971, (p. 88-90), 188 p. 

Filter and cascade iapactor saaples vere 
taken of the stack gases and various exhaust 
streaas of a plutonium processing plant to 
characterize by aerodynamic characteristics 
the amounts and distribution of particles 
vith their associated radioactivity. Only 
general conclusions can be dravn froa the 
Halted data obtained thus far: the overall 
efficiency of the exhaust systea is high; 
little, if any, of the alpha activity leaving 
tbe stack is being recycled back into the 
ventilation systea; and the plutonlua present 
appears to be attached to large, nonactive 
particles. (Auth) 

<125* 
Sakagishl, S., Japan Atonic Energy Re&aarch 
Institute, Division of Health Physics and 
Safety, Tokai-nura, Naka-gun, Ibarakl-ken, 
Japan. 1968, June 

Environaental survey. JAERI-5017: Part of 
Activities in the Division of Health Physics 
and Safety, April 1, 1967-Harch 31, 1968, (p. 
131-139), 177 p. 

Several technical developments on the 
analyses of radionuclides In soil vere aade 
and applied to the routine aonitoring. 
Relating to the environaental hazard 
evaluation, vind speed and ataospherlc 
stability vere analyzed statistically. 
Environaental hazard vas evaluated for the 
design of several facilities and the start ot 
operation in the establishment. The analysis 
of sea current in the coastal area off Tokai, 
which vas difficult until the preceding year 
because of insufficient data, vas made 
systematically. (Auth) 

Table 2-18 shows the activity of Th 232, O 238, 
K DO, Hn 51, Zr 95-Nb 95, and Cs 137 in soil. 

<126 > 
Sakagishl, S., Japan Atonic Energy Research 
Institute, Division of Health Physics and 
Safety, Tokai-mura, Naka-gun, Ibaraki-ken, 
Japan. 196B, June 

Internal Exposure. JAERI-5017; Part of 
Activities in the Division of Health Physics and 
Safety, April 1, 1967-Harch 31, 1968, (p. 
149-153), 177 p. (Japanese) 

A report is given of studies that vere 
carried out in 1967. They ar* as follows: 
day-to-day variation of dletacy Intake and 
urinary excretion cf fallout cs 137 and 
stable K in nan, determination of Pu in blood 
by anion exchange aethods (preliminary 
report), and measurement of recovery by Sr 85 
tracer in the chenical deteralnation of 
fallout Sr 90 in urine, feces and total diet. 
(Auth) 
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<127> 
Sakagishl, S., Japan Atoaic Energy Research 
Institute, Division of Health physics and 
safety, Tokal-eura, Naka-gun, Itarski-ken, 
Japan. 1968, June 
Radioactive Waste Treataent and Decontaalnation. 
JAERI-5017; Part ot Activities In the Division 
of Health Physics and Safety, Afrll 1, 
1967-Harch 31, 1969, (p. 163-165), 177 p. 
(Japanese) 

Deports on research and develapaent carried 
out on radicactlve decontaalnation in 1967 
vere presented, studies were done on 
radioactive contamination and decontaainatlon 
of solid surfaces, and on plutcnlut 239 
cotitaainatlon of pig skin and its 
decontaainatlon by water, synthetic 
detergent, EOTA and sodlua hypochlorite. 
(Auth)(PHH) 

<12B> 
Ito, I., and K. Hatsuaoto, Tokai Works, Power 
Heactor and Nuclear fuel Development 
corporation, Tokai, Ibaraki, Japan. 1972, April 
Experience on Scrap Recovery and waate Disposal 
in the Plutonlua funis Developaent Laboratory. 
PNCT-831-72-01; Part of Tokai Works Seal-Annual 
Progress Report, January-June, 1971, (p. 50-75), 
191 p. 

Plutonlua In the scraps discharged froa the 
fabrication steps of plutonlua-uranlua sited 
oxide fuel waa recovered by an anicn exchaaae 
(N03-fora) method and liquid waste fro* the 
facility was treated by a coagulation 
process. Plutonius and uranlua in the liquid 
waste froa the recovery procabs and 
analytical laboratory vere precipitated by 
neutralization, and the precipitates vere 
sorted. The voluae of effluent of the 
precipitation process vas about 5.6 a3 per 
year and the effluent was treated «lth the 
Pe (OH) 3-ca (OH) 2 coagulation process to reaove 
plutonlua and uranlua. The treated efflaeat 
vas diluted vlth vashing and laundry vaste 
and then discharged to the sea. The activity 
level of the discharged effluent vas belov 
one tenth uf (Hpc)v. (Auth) (MR) 

<145> 
Ishlguro, II., T. IlLgusa, T. Igarashl, K. hakata, 
and H. Klnoshlta, Tokai works, power Reactor and 
Nuclear Puel Developaent corporation, Tokai, 
Ibaraki, Japan. 1972, April 
Developaent of Plutonlua Dust Honltor Using a 
Solid State Detector. PNCT-831-72-01; Part of 
Tckal Works Seal-Annual Progress Report, 
January-June, (971, (p. 165-179), 190 p. 

A new plutonlua dust aonltor vas developed 
vhlch is sensitive to an activity of 13 uCl 
of Pu corresponding to 2.2 HPCahr in air. 
Saae special characteristics of the aonitor 
are a silicone surface barrier solid state 
detector vhich is 23 ailliaeters in disaster, 
a cellulose aabestos filter vhich Is 25 
ailliaeters in diaaeter and the air saapling 
head vhlch Is placed in front ot the rooa 
exhaust, one detector monitors the airborne 
contamination by counting the activity of air 
dust gathered froa several saapllng heads. 
The aonitoring oystaa Instantly detects 
airborne plutonlua In the event of a 
ccntanlnation incident and gives the alara to 
the operator near the glove box. (PHR) 

<130> 
Rnrabayashi, H . , and s . Ouchl, Tokai Works, 
Power Reactor and Nuclear Puel Developaent 
Ccrporatlon, Tokai, ibaraki, Japan. 1972, April 
Oianlua Concentration of Plahes and Plants 
Aiscclated wltb the Discharges of the Low Level 
Oianioa Li gold Waste. PNCT-831-72-01; Part of 
Tckal works Seal-Annual Progress Report, 
January-June, 1971, (p, 130-isa), 190 p. 

low levnl uranlua liquid waste, about 1 x 
10 (S-7) to 2 x 10(E-7)uCi/ca3 in gross bets 
activity has been discharged froa the Tokai 
Works to the Shinkawa River downstrean for 
about 10 years since 1958. The uranlua 
concentration ot scae fish and plants in the 
vicinity of the discharge point vas 
deternlned. No appreciable contamination was 
fcund in fish or crayfish, but the uranlus 
content ot soae plant saaples vas a little 
higher than that of other natural samples. 
Scae laboratory studies done on the aptake of 
aranlun by fish organ shoved that 
accumulation occurred largely in the scales 
and gills and little in the suscle. In rice 
and kidney bean plants the accaaalation of 
uranlua vas greater In roots than in leaves, 
tha concentration factor being 2 to 5 for 
roots and 0.1 to 0.2 for the leaves. (PflH) 

<131> 
Havana, It., and K. lakata, Tokai Works, Povar 
Reactor aad nuclear reel Development 
Corporation, Tokai, Ibaraki, Japan. 1972, April 
lov level Alpha Counting Syatea vlth Six Solid 
State Detectors, PNCT-831-72-01; Part of Tokai 
works Seal-Annual Progress Report, January-Jane, 
1971, (p. 190-190), ISO p. 

An instraaent vas designed for the purpose of 
aaaaarlng saaples vlth very lov level alpha 
ealtters. Thoso saaplas are obtained froa 
the chealcal separation of plutoniua in urine 
cr feces, it is necessary that the counting 
sritea should have many detectors in order to 
aaasare simultaneously many saaples. A cheap 
and effective instraaent aslng six solid 
atata detactora was developed. (PfH) 
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<132> 
Galibin, G.P., and Yu.D. Parfenov, Ministry of 
Health. Institute of Biophysics, Hosco«, DSSB. 
1971 
Inhalation study on Netaboliss cf Insoluble 
Oranlua coapounds. COHF-700931: part of Walton, 
V.H. (Ed.), Proceedings of the 3rd International 
Synposlua on Inhaled Particles held in London, 
England, Septeaber 11-23, 1970, Vol. 2. Onwin 
Brothers Llaited, The Greshan Press, old voicing, 
Surrey, England, (p. 201-20B), 1090 p. 

Vhen rats are subjected to a single 
Inhalation (10 ag/a3 and 30 ag/a3) of 
insoluble uranlua coapounds-aaaoniua dluranat 
((HH4)20207), uraniua tetraflueride (UPU) and 
uraniua octoxide (0308), 14-251 of the total 
aaount Inhaled is retained in the body of the 
aniaals. The principal organ for deposition 
of these uraniua coapounds is the skeleton. 
The biological half-life of uraniua in the 
skeleton is 310-375 days. The lungs, kidneys 
and liver are other organs of retention. The 
deposition level of aaaonlua dluranat and DPI 
in the liver is 3-5 tlaes as high as that of 
U308. The mobilization of aianiua froa the 
lungs is described by the sua of 4 
exponentials. The effective half-life of 
uranlua in the liver and kidneys is not aore 
than 30 days. A slailar pattern of uraniua 
aetabolisa is obtained for chronic inhalation 
of these coapounds. The estlaation of the 
uraniua content in the body is based on the 
concentration in the urine. (Auth) 

<133> 
Langaead, V.A., United Klngdoa Energy Authority, 
Atoaic Energy Research Establishment, Health and 
Safety Branch, Harvell, Berkshire, England. 1971 
Air Saapling as Part of an Integrated Pragraa ot 
Honitorlnq of the Worker and His Envlronaent. 
COHP-700931J Part of Walton, V.H.(Sd.), 
Proceedings of tho 3rd International Syaposiua 
on Inhaled particles held in London, England, 
September 14-23, 1970, Vol. 2. Unwin Brothers 
Lialted, The Greshaa Press, old Woking, Surrev, 
England, (p. 983-995), 1090 p. 

The general principles of aonltoring of the 
worker and his envlronaent are discussed in 
relation to work with uncontained 
radioactivity with particular reference to 
the control of air contaainaticn hazards. 
The aethods of nslng static saaplers and 
personal air saaplers for aonitorlng the 
work-place are described, and the 
interpretation of the results in teras of tho 
basic standards of HPC in air to ccnfira that 
operating conditions are satisfactory is 
discussed. The place of particle-size 
aeasureaents in air sampling is also 
reviewed. Proposals for the assessment of 
worklnq areas at three alternative levels of 
risk are presented as part of an integrated 
prograa of control of radioactive 
contaainat'.on. (Auth) 

Table 3 qlves the characterisitcs of tone 
uranium and platoniua aerosols. 

<134> 
Gxuaaltt, W.E., Atoaic Energy of Canada Lialted, 
chalk Blver nuclear laboratories, chalk Biver, 
Ontario, Canada. 19/2, Woveaber 
Liquid Effluent Monitoring. PR-B-95; AECL-0360; 
Part of Biology and Health Physics Division 
Progress Beport, July 1 to Septeaber 30, 1972, 
(p. 36), 65 p. 

At chalk River nuclear Laboratories, four 
liquid effluent streaas discharge 
radioactivity to the Ottawa River. Three of 
these, the Process and Sanitary Severs plus 
the 04 stora Sever, drain the active inner 
area. Perch Creek, draining Perch Lake and 
the disposal areas, also 21ovs into the 
river. Each of these is seapled regularly 
and is analyzed for individual nuclides. The 
total aaount of radioactivity discharged to 
the river per day is calculated froa the 
aeasured flov rate and graphs are presented 
for sr 90, Cs 137, Ce 141, Ru 106, Pu 239, 
and noainal beta activity. At no tiae did 
the average concentrations of radioactivity 
in any of the effluents exceed 11 of tho ICRP 
40-hour occupational NPC for vater. 
(Auth) (Coaplete text) 

<135* 
Yaniv, S.S., Onivetsity of Pittsburgh, School of 
Public Health, Pittsburgh, PA. 1969 
Plutoniua and Aaericiua Heasureaent in Huaans by 
X and Gaaaa-Ray Spectral Analysis. HASH-1241; 
D.Sc. Thesis, University of Pittsburgh, 183 p. 

The Interactions of relevant x and gaaaa rays 
vith huaan tissues and detector materials are 
analyzed, and the developaent of a method 
that peraits the evaluation of 
plutonluB-aaerlclua body burdens is 
described. The aethod is based on analyses 
of spectral distributions of radiation 
esanating froa platoniaa and aaericiua. The 
spectra vere obtained using a xenon-filled 
proportional counter. The interactions of 
plutonlua and aaericiua L x rays and 
aaericiua 60 KeV gamma rays, vith the 
xenon-filled proportional counter were 
Investigated. Mathematical relationships, 
based on theoretical considerations and 
experlaental data, relating the observed 
spectra to platoniua and aaericiua body 
ccntent were developed. A conputer progrss 
tc calculate the body content was derlvea and 
is presented. Experiaental tests, using a 
Luaan phantom, indicate that the aethod can 
he used for aeasureaents ot 
plutoniua-aaerlelua aixtnres located in soft 
tissues up to a depth of not aore than about 
4 ca. {Auth)(FnH) 

Table 24 shows aeasureaents of Pu and Aa in 
average-aan rando phantoa, liver region. Table 
25 gives aeasureaents fcr the lung region. 
Table 26 shows relative body burden contribution 
of Pu isotopes froa reactor fuel irradiation at 
6COO nvD/t. 
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<136> 
Allred, D.H., Brlghan Toung On&verslty, 
Department of Botany, Provo, OT. 1973, July 
Effects of a Nuclear Oetonatlon on Arthropods at 
the Nevada Test site. Brighaa Tounq Oniverulty 
Science Bulletin, Biological series, 18(4), 1-20 

fifty-three arthropod species vere studied in 
an area affected by an underground nuclear 
detonation (Project Sedan). These vere 
represented by 10 species of ants, 17 
beetles, 5 orthopterans, 1 scorpions, 6 
solpuqids, and 11 spiders, Relative 
populations vere determined prior to the 
detonation and at three pericds after the 
detonation: 1) one and tvo aonths after 
(August and Septenber 1962), <) 11 aonths 
after (June 1963), and 3) 13 aonths after 
(August 1963). One and tvo tenths after the 
detonation, the nunber of species vas reduced 
froa the expected by 481, by 52* after 11 
aonths, and by 66* after 13 xcnths. Greatest 
reduction of specimens occurred vith spiders, 
followed by ants and beetles, revest changes 
occurred in the number ot seerplons. 
Populations of each group changed 
significantly in each period. Deductions froa 
30* to 100* occurred in all groups in all 
periods after the detonation except for the 
scorpions one and tvo aonths after, vhen an 
increase of 160* vas noted. After 11 aonths, 
spiders had increased 331. Within specific 
sectors, populations did not vary 
significantly iron the expected except in a 
fev instances, in August and septeaber 1962, 
immediately after the detonation, populations 
of arthropods in sectors 3, 4, and 5 vere 
much higher than expected. This represented 
the ncea from approximately 65 a tc 140 a 
froa GZ. The increase may have been due 
primarily to the physical transport and 
Initial survival of those arthropods living 
closer to G2 than 65 m. (Auth) 

<137> 
Anderson, J.B., I.e. Tsijoqlou, and S.D. 
shearer, 0. S. Public Health Service, Dallas, 
TX; R. A. Taft Sanitary Engineering Center, 
Cincinnati, OH. 1563 
Effects of Oranium Hill Wastes cn Biological 
Fauna of the Animas River (Colorado-Nev Hexlca). 
part of schultz, V. and Klement, A.v., jr. 
(Eds.), Proceedings of the 1st National 
Syaposiua on Radioecology held at eolcrado State 
University, Fort Collins, Colorado, Septeaber 
10-15, 1961, (p. 373-383), 746 p. 

Bottoa fauna in the Aniaas Diver ftoa the 
mill to the Nev Hexlco state line vere much 
less abundant than above the aill aid in 
unpolluted tributary streams. Few or none of 
the insects Important as food tor fishes were 
found in approximately 30 to 40 miles of 
polluted river fcelov the mill. Fly larvae 
vere the most resistant to pcllutlcn and vere 
found at nearly all stations. The reduction 
of food supply and tbe direct toxic effnets 
of the mill wastes reduced numbers of fish 
below the aill. Toxicity tests using ralnbov 
trout vith various aill wastes were useful in 
deterainlng the aost harmful wastes. Hedian 
toleranco limit values ranged froa 0.091 to 
0.221 for organic rafflnate wastes. Other 
wastes were less toxic. Based upon the 
voluaea of vaster discharged to the river and 
their toxicity, it was estiaated that about 
600 cubic feet pec second were needed in 1958 
to dilate wastes in the river to protect fish 

life. By the fall at 1959 a prograa of waste 
treataent and storage of the aost toxic vaste 
in ponds had beet effected. It was estlaated 
froa the toxicity studies that river dilution 
requirements had been reduced to 144 cubic 
feet per second. The data regarding the 
radium 226 content of attached filamentous 
alqae, aquatic insects, and fish fcoa the 
Animas Rtver and other streams yield a good 
deal of information regarding the fate of 
this material in the water environaent and 
its uv^aVe by the aquatic biota. The 
natural, or background, radian 226 
concentrations of these various foras have 
been shown, together with associated vater 
and silt concentrations, and for the lover 
fcras the radiua 226 concentrations have been 
related to the gross alpha radioactivity. 
Radtua 226 concentration factors for algae. 
Insects, and skeletons and flesh of large 
suckers have been derived and appear to be 
consistent among themselves and aaong the 
types of biota. Thus, it has been indicated 
that a concentration factor for attached 
filamentous algae is in the range of 500 to 
1,000, and that the corresponding factor for 
aquatic insects Is no different. Radium 226 
concentration factors for sucker skeletons 
appear to be about 100, while tor sucker 
flesh a concentration factor of only three 
was observed, demonstrating the bone-peeking 
qualities of radium 22b. (Auth) (PHH) 

<138> 
Anspauqh, L.R., P.L. Phelps, G.W, Huckabay, and 
T. Todachine, lavrence livermore laboratory, 
Bloaedical Division, Liveraore, CA. 1973, July 5 
Field Spectroaetric Heasureaents of Radionuclide 
Concentrations and External Saaaa Exposure Rates 
at the Nevada test site, A Demonstration study, 
OCRt-51412; 19 p. 

A study was conducted at the tievada Test Site 
to deaonstrate the feasibility ot using a 
portable Gtf(li) detector system to conduct a 
large-scale sarvey of the gamma-emitting 
radionuclides present in the environnent. 
The technique of using field spectrometry to 
quantltate radionuclide concentrations and 
external gaama exposure rates is briefly 
summarized. Heasvrements vere aade at 14 
locations close to the Banebarry and Sedan 
fallout fields. Fifteen radionuclides vere 
identified and quantitated, including tvelve 
fallout radionuclides: Hn 54, Co 60, Ru 106, 
Jh 101, Rh 102m, Sb 125, Cs 124, Cs 137, Eu 
152, Eu 154, Eu 155, and tu 17a. Host vere 
associated with the Sedan fallout field, but 
Baneberry contributed significantly to the 
present levels of Hn 54, Co 60, Ru 106, Sb 
125, and Cs 134. Cs 137 was the most 
abundant radionuclide at 10 of the 14 
locations and varied fron 439 to 9960 nCi/a2. 
The aost abundant radionuclide at any 
lccttlon vas Rh 102a, which had a aaxiaua 
level of 19,160 nd/a2. External gaaaa 
exposure rates varied from 15.4 to 106 uR/hr, 
the letter is egolvalent to 3.1 rad/yr and Is 
aostly due to the presence of Co 60 and Rh 
1C2a. The levels of naturally-occurring 
radionuclides varied by as aach as a factor 
of 2. flie Held spectroaetry aethod is 
coapare-! vlth other aethods of conducting a 
larg«f*iw»ie survey. (Auth) 
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<139> 
Archer, V.B., J.K. Wagoner, and F.E. lundin, 
U.S. Departaent of Health, Education and 
Welfare, Health Services and Hental Health 
Adainistration, national Institute for 
Occupational Safety and Health, Division of 
Field studies and clinical Investigations, Salt 
Lake City, OT; National Institute of Child 
Health and Huaan Developaent, Bethesda, HD. 
1973, october 

Lung Cancer Aaong nraniua Hlnecs in the united 
States. Health physics, 25, 351-371 

Excess respiratory cancer has been 
deaonstrated aaong all groups of nxaniua 
miners who have had aore than 120 working 
level sonths of radon daughter expcsure. 
Lung cancer incidence rose with increasing 
exposure. Factors which alght distort the 
exposure-response relationship were reviewed. 
Exposure to other agents such as cigarettes 
probably contributed to the excess, but these 
factors should not be considered in setting 
peraissible levels. Respiratory cancers are 
continuing to appear at a high rate aaong the 
study group even though radon daughter levels 
have been aarkedly reduced and aost of the 
study group have stopped slning. (Auth) 

Table 5 gives copious data on respiratory cancer 
cases aaong study group white underground 
uranlua workers, 1950-1971. 

<100> 
Not given, Argonne National Laboratory, Argonne, 
XL. 1972 
Radiological and Environaental Research Division 
Annual Report, Ecology, January-Eecenber 1972. 
ANL—7960 (Pant 3); 163 p. 

The ecology report is organized into three 
sections, naaely. Great Lakes Padioecology, 
Great Lakes Theraal Studies and Terrestrial 
Ecology. The radloecoloqy piograa Is 
concerned with the biogeccheaical behavior 
and pathways to nan of radionuclides and 
toxic trace eleeents in the Great Lakes. Twc 
papers dealing with Pa- 239 in water and 
biological sanples are abstracted separately 
and the other papers cover studies on the 
Opossua shrisp, Cs 137 concentrations of 
alewives and sculplns, neasureaent of 
sediaentation rates using natural and fallout 
radionuclides, and sedlaents in lakes 
Michigan and superior. The Theraal studies 
Group investigates the biological effects of 
thernal discharges at the Point Beach Nuclear 
Power Plant near Two Creeks, Wisconsin. Work 
Is focused on the behavior response of Lake 
Michigan fish to heated effluent and studies 
of fish distribution in theraal pluaes. The 
terrestrial ecology studies are concerned 
vith tritlua behavior in alr-plant-soLl 
systems, sulfur dioxide resistance in plants, 
a aodel of Btrontiua and aanganese dynaaics 
in a tropical rain forest and radiation 
effects on carbohydrate synthesis and 
utilization in trees. (FHH) 

<101> 
Astley, C., and C.l. Sanders, Battelle Manorial 
Institute, Pacific Northwest Laboratories, 
Biology Departaent, Richland, WA. 1973, April 
Biliary Excretion of Injected Plutoniua 2 38. 
BHWL-1750 (Part 1); Part of Thoapson, R.C. 
(Ed.), Annual Report for 1972, (p. 35-36), 103 p. 

Biliary excretion is an laportant aechanlsa 
far clearance of liver Pa. The experiaental 
aanipulatlons used to study biliary excretion 
say influence the tissue distribution and 
excretion of Pu by other routes. Groups of 
five rats vere subjected to several 
aanipulations reguired for bile duct 
c«:nnulation and bile collection. The results 
twDov that only 2.01 of injected Pu 238 vas 
found in the bile collected continuously for 
5 days after Pa Injection. Bile flov rates 
vere tvice as high when bile was collected 
for only 1 hr/day and diverted back into the 
G.I. tract the reaaining 23 hr/day, as 
ccapared to bile flow rates when the bile was 
collected continuously during a 5 day period 
after cannulatlon. Cannulatlon of the bile 
duct prior to injection of Pu 238 greatly 
reduced the aaount of Pu 238 In liver, vhlle 
increasing the aaount of Pu 238 present in 
bene. About 0.3* of pa 238 given to rats by 
gavage along vith bile and HaOH to neutralize 
stoaach HC1, vas retained in the body at 10 
days after adalnlstratlon. Less than half 
the Pu 238 excreted in feces vas accounted 
fcr in the bile, indicating loss of Pu 23B in 
feces via diffusion or secretion froa gut 
aucosa. (FMH) 

Table 1 shovs tissue distribution and excretion 
of intraperltoneally injected Pu 238. 

<1«2> 
Giuaaitt, W.E., Atoaic Energy of Canada Liaited, 
chalk River Niclear Laboratories, Biology and 
Health Physics Division, chalk River, Ontario, 
Canada. 1971, Deceaber 

liquid Effluent Monitoring. ABci-0075; PR-B-91; 
Part ef Progress Report, July 1 to Septeaber 30, 
1971, (p. 32) , 56 p. 

The total aaount of pu 239 discharged to the 
Ottava River In ag/d Is given In Figure 2. 
At no tiae did the average concentrations of 
radioactivity in the effluents exceed 1* of 
the ICRP 00 hr occupational NPC for vater. 
(HP) 



<143> 

<143> 
Not given, Australian Atomic Energy Commission, 
Research Establishment, Lucas Heights, 
Australia. 1973, April 
Environaental and Radiological Safety Aspects of 
the Hining and processing of Oraniua. 
AABC/E-272; CONP-711227; Proceedings cf the AAEC 
Sysposiue held in Lucas Heights, Australia, 
December 9-10, 1971, 97 p. 

The priae purpose of the syaposlua was an 
educational cne, that is to draw attention to 
the probleas associated vith the protection 
of aan and the environacnt in the vicinity of 
uraniua alnlng projects and to collect 
relevant inforaatlon for future reference. 
Tvelve papers vere presented tvo of vhich are 
abstracted separately for the data base. The 
aaln topics covered in the synposiua veto: 
sources of pollution In aranlua aining and 
processing activities and aethods for their 
control, environaental studies for uraniua 
provinces, practical doslaetry in uranlua 
aining, biolcglcal effects of radiations, 
radiological safety and prospects for control 
of radiological hazards in uranina aining. 
One paper consisted of a bibliography on 
radioloqlcal health and safety aspects of 
uraniun aining and ore »reataent. (PHH) 

<1<l <l> 
Halt, H.J., D.B. Villnrd, 3.9, Herring, and I.A. 
George, General Electric Coepany, Hanford Atoaic 
Products Operation, Biology Labcratory 
Bichland, HA. 1962; 1963, January 15 
Retention, Translocation and Excretion of 
Inhaled Platoniua 239 Dioxide. HH-76000; Part 
of Romberg, H.A. and Svezea, E.G. (Eds.) , 
Hanford Biology Research Annual Report for 1962, 
(p. 126-135); Health Physics, 3, 639-649 

Beagle dogs vere given single exposures to 
one of seven Pa 239 Pu02 aerosols that 
differed in particle size frca 0.2 to 7.6 u 
aass aedlan diaaeter (HHD). Translocation of 
plutoniua to other tissues and excretion in 
both urine and feces up tc a acnth after 
exposure vere greatest for degs exposed to 
aerosols vith the saallest aedion diaaeter. 
Dogs exposed to an aerosol vith a HHD of 4.3 
n vere studied for about 10 aonths. The 
half-tiae for retention of Pu 239 in longs 
vas aboat 300 days; hovever, daring this 
period there vas continuous acccaulation of 
Pa 239 in tronchial lymph nodes, vhich 
resulted in about a 1500-1800 day half-tlae 
for total body retention cf plutonium. 
Inhaled and Intravenously Injected Plutonium 
nitrate (0.2 N HH03) vere compared in still 
other dogs. After inhalation, 70* of the 
body harden vas in the lungs, 10* in the 
liver and 15* in bone. After intravenous 
Injection, aore ttan 80* of the body burden 
vas in liver and aboat 6* each in the spleen 
and bone. The rate of excretion la arlne »as 
about five tiaes greater after inhalation 
than after intravenous injection, 
corresponding differences vere observed in 
the levels of platoniaa la blocd. lire results 
of these stadias emphasize the lapcrtance of 
the chemical torn and the particle size of 
inhaled platcniua aerosols on retention, 
translocation and excretion, and pclnt oat 
the probleas to be encountered in estiaatlng 
the body burden from excretion analysts. 
(Aath) 

<145> 
Ballou, J.E., and H.G. Horrov, Battelle Neaorial 
institute. Pacific Northwest Laboratories, 
Biology Departaent, Richland, HA. 1973, April 
Lcng-Tera Effects of DTPA Treatment of Plutonlua 
Deposition in Rats. BRWL-1750 (Part 1); Part of 
Thoapson, R.C. (Ed.), Annual Report for 1972, 
(p. 58-59), 103 p. 

Six veeXly treatments ot inhaled DTPA vere 
given to rats starting 20 days after Pu 
inhalation. The animals vere sacrificed 
periodically over their lltetlae for 
pathologic exaalnation. Aerosols of Pn 239 
(H03)4 vere generated froa a 0.27 N HN01 
solution. Groups Hlth Pu or DTPA only, and 
shaa treataent groups vere included. DTPA 
treataents decreased tho Pa content of soft 
tissues and bone coapared to the aaounts 
found in shaa treated controls. After the 
series of 6 DTPA treatments the lung burden 
tended to be reduced to about 70* of that in 
shaa treated rats. The total rat !mrd«n vas 
reduced by half. Mo gross pathologic 
response vas observed in the DTPA treated 
rats out to 200 days; histopathology results 
are not yet available. (EMM) 

<146> 
Ballou, J.E., and H.G. Morrov, Battelle Memorial 
Institute, pacific Northwest Laboratories, 
Biology Departaent, Richland, HA. 1973, April 
Chelatabllity of Plutcnlua in Blood. RNHL-1750 
(fart 1); Part of Thoapson, R.C. (Ed.), Annual 
Report for 1972, (p. 62-6 3), 103 p. 

Elood taken froa a dog at various tlaes after 
Intravenous or intratracheal injection vlth 
Pu nitrate or Pu citrate, vas heparinized and 
centrifuged and the plasaa vas ultrafiltered 
using Tlsklng cellulose tubing. UT®A (7 x 
10 (E-3) H) vas added to these saaples of 
blood, and the percent of ultrafilcerable Pa 
in the plasta vas taken as a ioasure of tho 
amount of Pu available for chelation. 
Folloving Intravenous Injection of Pu 
citrate. Pa in blood vas initially 30 to 10* 
chalatable: after 3 hr approxiaately 84* of 
the blood vas chelatable. However, during 
this interval the total blood Pa level 
decreased aboat 005, so the net aitoant of Pu 
available for chelation raaained fairly 
constant ap to 3 hr after injection. T»e 
results after intratrachaal injection of pa 
nitrate asd Pa citrate, still very tentative. 
Indicate that blood ?a is frea 50 to i'Jt 
chelatable ap to o hr aftar injection. The 
amount In blood Increased 3 to 10 ftild for 
the nitrate and citrate salts, respectively, 
daring the first 4 hr fallowing intratracheal 
Injection. In separated plasaa or seras, pa 
rapidly becoses less available, suggesting 
the involveaent of foraed eleaents of blood. 
(Auth) 
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< « ? ) 
Baaagartnar, ••»., H.V. Larson, G.H. Crook, and 
C.E. xevton, Jr., Battalia neaotlal Institute, 
Pacific tforthvaat laboratories, Radiation 
Protection Departaent, aichland, a*; Ceneral 
Electric Coapany, Richland, »A. 1963 
The Traatnent and Evaluation ot Internal 
Deposition froa a Plutoniua Round. BML-SA-39; 
9 P. 

Pragoents ot platonina alth activity 
exceeding 10 aCi, rasaltlag froa an explosive 
disintegration of platoniva aatal, penetrated 
a hood glove and lodged in the left upper a m 
ot 'in eaployee. The health phyalca and 
aedlcal aspects of the incident (are followed 
rlqorously; urine aaaplet continuously 
analyzed for platontaa activity: blood 
saaples obtained and analyzed prior to the 
administration of soae 10 intravenous 
Inloctlons of dlethylenetriaalnapanta acetic 
acid (DTPM: and the activity in the aound 
aeasared freguontly. observations cn 
aodlficatlcns of prior aetheds of tteataent 
are presented, i.e., washing open wound vltb 
solutions of DTPA and effact of intraaasrular 
inloctlons of DTP* into the aoand site. 
Discussions are presented that Include 
aethods of evaluating the internal 
deposition. The use of digital and analog 
coapater techniques using the standard aodela 
vlth observed data Is analyzed and the value 
of the analcq computer for aiding the 
andoratandlng of excratlcn patterns froa 
plotcnlua deposition cases discussed. (Auth) 

<1ttB> 
Baxter, D.V., n.w. posenthal, and A. lindenbaua, 
Argonne Rational laboratory, Division of 
Biological and Radical Research, Argonne, It. 
1973, July 
Decorporatlon of Ronoaerlc Plutcnla* froa the 
Doq by Glucan and/or DTPA. Radiation Research, 
55(1), 1«a-l5J 

Ronoaerlc Pu 239 was injected intravenously 
into botgla dogs to deteralnc the 
effectiveness of OTPt (diethylenetriaslnepenta 
acetic icid) and glscan, a polysaccharide 
derived troa yeast cell walls, aa agents for 
plutoniua dacorpontion. DTFA therapy (100 
ag/kq) was initiated six days after plntonius 
inlectlon and continued, cn a tet.ee weekly 
basis, for 6a days. Glucan (15 a9/«g) , given 
in conjunction with DTPA to a second group of 
dogs, vas adalnistered on days 4, 3), and '52. 
Control aniaals received startle saline in 
place ot both DTPA and glucau. when all 
aniaala vera sacrificed on day 90, the liver 
burden In control dogs vas the saae as 
previously determined at day 6. DTPk therapy 
resoved over 96* of this plutorlua; rcaoval 
fros spleen, lungs, kidneys, testes, auscle. 
and lyaph nodes ranged betiesn 50 and 90*. 
The total skeletal content ves alsc reduced 
by 50*. Adjunct therapy with glucan did not 
result in significant ndditicral reaoval of 
plutonlua, probably becaua>l of the high 
effectiveness of DTPA given alone, species 
differences in the deposition ef plutoniua in 
liver as related to the effectiveness of DTP* 
therapy, vlth possible lepl&cations for aan, 
are discussed. (Auth) 

Tables 2 and 3 shov the distribution and 
concentration of Pa In dog tlsa-ws as affected 
by qlucan and/or PTPA thertFy. 

<1«9> 
Baxter, D.V., U.S. Rosenthal, u.,J. Russell, E. 
Rorettl, D. Chladeh, and A. llnlenbaua, Argonne 
aational laboratory, Division of Biological and 
Radical Research, .Argonne, II. 1972, Deceaber; 
1573 
Ccaparison of Ronaaerlc and Pciyaorlc Platoniua 
In the Dog and Ro«sa. ARl-7970; Part of Annual 
Report, 1972, (p. 126), 236 p.; Radiation 
Research, 5n, 556-565 

Ronoaerlc ov polyaeric plutonlua vas injected 
lotravenour.ly Into beaglen and CP il alee in 
order to coapare total bc/ly distribution of 
the tvo foras of this ac»:inide in these 
species. Blood clearance rate, intralobar 
liver diutributlon, and urinary and fecal 
axcretlon vere also dotdrained for the dog. 
Ronoaerlc plutonlua vaa cleared froa dog 
blood loss rapidly than polyaerlc plutonlua. 
During the first 15 els enly 20* (vs 99*) bad 
left the circulation* At sacrifice, 6 days 
pcatinjection, significantly acre aonoaerlc 
Plutonian reaained in the blood although the 
aicunt of each fora vas less than 1*. 
Ranoaerlc plutonlun was deposited chiefly in 
liver and skeleton of both species. 
Folynerlc plutoniv.a vas deposited in liver, 
spleen, and lungs, v'tth a cospacativcly snail 
anaunt deposited in the skeleton. 
Autoradiographic aev.sureaents of pletoniaa 
deposition vithin the dog liver lobe shoved a 
relatively hoaogeneaus distribution of 
aonoaeric plutcniua, vhereas polyaeric 
plutoniua tendad to be associated vith 
sinusoidal (phagocytic) cells at the center 
of the liver 'lobe. The roles of phagocytosis 
and protein t/indir.g in plutonlua transport 
and retention, with possible iaplications for 
aan, are discussed. (Auth) 

Tablts 1 and 7. show the distribution and 
ccncentration of aouoaerlc and polyaeric Pu in 
tissues of deg and aouse after IT adainistration. 

<150> 
Blair, R*A., University of Rachestor, School of 
Kedicine ».nd Dentistry, Departaent of Radiation 
Biology and Biophysics, Rochester, NY. 1972, 
Dseeaber 
Radiation Dose-Tiue Relations for Induction of 
Ostecsa'fcoaa la nice and Dogs and their Bearing 
on Raxiaal peralssible Burden of Strontiua 90 in 
nan. Mealth Physics, 23, 759-7S5 

A aethod is discussed t>r deriving latent 
periods when survival tlaes and quantities of 
injected carcinogenic nuclides are the only 
data available. It is proposed, with exaaples 
trea the ai.d the aousv, that the 
toxicities with rospect to bone cancer 
production by Ra 226, Pu 239 and Sr 90 are 
related better on the basis of either 
radiation dose or Injected dose causing 
cancer in equal tiaes than on total incidence 
over an indefinite tine. On this basis the 
toxicity of Ra 226 per lii1ei:ted dose probably 
does not exceed DO tiaes th'it of Sr 90 in 
bath dog and aouse. The ratio in contrast to 
2C0 used by Harinelli in calculating the 
aaxiaal peralsslble burden of Sr °0 in aan 
lovers his value froa 9.5 to 1.9 uci. (Auth) 
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• <151> 
'Jorq, I.*., Lawrence Llverecce Laboratory, 
),lv&note, CA. 1«73, March 5 
Comparison of Shock Effects in Granitic pock 
Recovered froa the Nonique Event, Algeria, and 
the Plledrlver Event, Nevada Test Site. 
0CRl-513»1; 11 p. 

Shock -ft granite samples froa the Ncnique 
Event in the Roggar (fountains, Sahara, have 
been alcroscopically examined and compared 
with fractured granodiorite recovered from 
postshot cores at the Piledriver site, Nevada 
Test Site, one sample, nominally from the 
pulverized zone adjacent to the nonique 
cavity wall. Is estimated to have been 
shocked to 155 plus ot minus 35 kbar pressure 
and to have been recovered a few meters or 
1.03 plus or minus 0.02 r sub c froa the shot 
point. The second sample, nominally in the 
fractured zone, is estimated to have been 
shocked to 35 plus or minus 5 kbar and 
recovered 1.U5 plus or. minus 0.08 r sub c 
from the shot point. From all indications 
the dimensions of the pulverized and 
fracl ired zones measured at both the Nonique 
and piledriver *iites are comparable when 
scaled to cavity radius (r sub c) rather than 
to yield (K(E*1/3)t. The Higglns and 
BUtkovlch equation is equally successful in 
predicting r sub c for the tvo events, which 
belies the common Impression that Roggar 
cavities are always smaller than those 
produced by comparable O.S. explosions. Pros 
the point of viev of phenononology, the 
Nonique and Plledriver events differ in two, 
possibly related, respects. A zone of 
residual stresses exists beyond the fracture 
zone at Ronigue and vas not recognized at 
Piledriver in postshot drilling operations. 
Secondly, on a microscopic level samples 
shocked ostensively to the saoe pressures 
contain a slightly more pervasive and closely 
spaced network of fractures at the Honigue 
site than at Piledriver. (Auth) 

<153* 
Boss, N.R., P.O. Hobbs, R.U. Loserr and D.E. 
tlichels, Dov Chemical Company, Rocky Flats 
Division, Golden, CO. 1971, April 13; 1973, 
August 
Annual Environmental Donitoring Report, Rocky 
Flats Plant, January through December 1972, 
Including Estimates of Releases to the 
Environment from Plant Operations. RFP-ENV-72: -
WASH-1259; Part of Environmental nonitoring at 
nalcr U.S. Atomic Energy commission contractor 
Sites, Calendar Year 1972, (p. 197-229), 1217 p. 

Results of the environmental monitoring 
program in the vicinity of the Rocky Flats 
Plant during 1972 indicate that yearly 
average environmental concentrations of 
plutoniui in air and water vere less than 2% 
of applicable federal standards. Total 
long-lived alpha emitter concentrations in 
air, including natural background, were less 
than 30* of the soluble Pu 239 standard. No 
apparent changes were noted in the 
distribution of plutonium in soil from 
previous years. Changes in the distribution 
isopleths compared with 1971 are a result of 
additional sample results in the computer 
modeling program and do not reflect physical 
•orement of Plutonium in soils. (Auth) 

In an addendum to the monitoring report it is 
stated that the concentrations of u and Pu in 
public areas as a result of "air and vater 
effluent releases from the Rocky Plats ?lant are 
all belov 1* of the relevant AECH PbZH 
Radioactivity Concentration Guides. Table 15 
gives the Pu concentrations in vegetation 
samples. Table 16 gives the Pu concentrations 
in soil samples from around the Rocky Flats 
Plant. Table 13 gives the Am concentrations in 
reservoir vater samples. 

<152> 
Borisov, V.P., A.T. Ivsnnlkov, and S.M. 
Nlkhailovich, Not given. 1966 
Antidote Therapy of uranium and Polonium 
Poisoning. AEC-tr-69»U; Part of noskalev. 
Tint., Distribution and Biological Effects of 
Radioactive Isctopes, (p. 670-677), 718 p. 

on poisoning rats vith 0 238 in the form of 
soluble uranyl nitrate, the most effective 
means of first aid for reducing uranium 
absorption from the intestine proved to be 
disubstituted sodium phosphate (or its 
neutral mixture vith monosubstituted sodium 
phosphate), on poisoning vith po 210 in the 
form of the soluble nitrate salt in bismuth, 
an effective antidote proved to be the 
official antidote against heavy metals—the 
alkali solution of hydrogen sulfide 
(ANTIDOTOH METALLOROH), as veil as 
hydroquinone sulfohydrate, an anhydrous 
preparation of hydrogen sulfide. Carbolen, 
activated charcoal, universal adsorbent and 
bismuth nitrate proved to be Ineffective. 
(Auth) 
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<15»> 
Boyd, 0.A., A. Williams, R.I. ninto, D.y. 
Tiedenan, R.n. Fink, G. Casarett, and R.G. 
Hetcalf, University ot California, School of 
Medicine, Los Anqeles, CA. 1950 
Simultaneous studies on the Intravenous Lethal 
Dosage of Polonium, Plutonium, and Radiua in 
Bats. Part of Fink, R.n. (Ed.) , Biological 
Studies with Polonlun, Radius, and Plutoniua, 
Chapter B. ncGraw-Hlll Book Coapany, Inc., )lew 
York, Hew York, (p. 295-404), 411 p. 

Comparative lethal-dosage studies of radiua, 
plutoniua, and polonlun in rats were aade to 
deternine the relative toxicities of 
plutonlun, poloniun, and radiun. Clinical 
observations, gross and micrcscopic 
pathological studies, and hematological 
studies vere made. At death the rats were 
analyzed for total polonium and radium 
remaining in their bodies. The retention of 
plutoniun was not determined. The LD 50 
(lethal dosage for 501) for polonium, 
plutoniun, and radium at 20 days vas 43, 83, 
and 2,100 nicrocuries per kilcgram, 
respectively; at 60 days it vas 23, 46, and 
735 microcurles per kilogram; and at 100 days 
it vas 17, 37, and 320 microcuries per 
kilogram. If the toxicity of an element is 
defined as the reciprocal of the LD 50, the 
ratios of toxicities show polonium and 
plutoniun to be 49 and 25 times as toxic as 
radium at 20 days, 32 and 16 times as toxic 
at 60 days, 18 and 9 times as toxic at 20 
days, 111,000 and 1.01 times as toxic at 60 
days, and 82,000 and 0.55 times as toxic at 
100 days, respectively. The most pronounced 
clinical effect of the three elements is a 
continual loss of weight from injection to 
death. The rate of loss increased as the 
dosage increased. The pathological changes 
found, in common, in rats Injected 
intravenously vith plutonium, radium, and 
polonium included pulmonary infection, lung 
hemorrhage and edema, liver necrosis, 
gastrointestinal hemorrhage, depletion of 
germinal cells and sperm in the testes, 
narked decrease of functional cells in the 
hematopoietic organs (spleen, lyaph nodes, 
and bone marrow), atrophy of the spleen, 
henorrhage and atrophy of the lymph nodes, 
and hemorrhage in the bone marrov cavities. 
Apparent regeneration of functional cells in 
the lynph nodes and bone marrow was observed. 
In the spleens of animals injected with 
plutonium and radium there vas hyperplasia 
(increased cellularity) of the pulp. In rats 
injected vith plutonium there was a 
suggestion of a slightly abnormal degree of 
degeneration of follicular cells in the 
ovaries of half the fenale rats studied. 
Degenerative changes and disorganization in 
the epiphysis of the fenur vere found in 
approximately half the animals injected vith 
Plutonium and in a third of the rats Injected 
vith radiun, vith marked depletion of 
osteoblasts and osteoclasts in alnost all the 
rats in each of these groups. (Auth) 

Appendix 1 deals vith the effect of relative 
time of injection in survival tine and Appendix 
2 gives survival tine for individual rats. 

<155> 
Boy a, G.A., H.E. sllberstein, R.n. Fink, A. 
Ftenkel, R.L. Hlnto, R.G. netcalf, G. Casarett, 
and G.H. Suter, University uf California, School 
of fledlcine, Los Angeles, CA. 1950 
Pilot Studies on the intravenous Lethal Dosage 
of Poloniua, Plutoniun and Radiun in Rats. Part 
of Pink, R.n. (Ed.), Biological Studies vith 
Polcnlun, Radiun, and Plutoniua, Chapter 7. 
HcGrav-Hill Book coapany. Inc., Hew Tork, Hew 
<!crk, (p. 211-291), 111 p. 

Pilot studies were Bade on poloniun, 
plutoniun, and radiun to deternine the 20 day 
LE 50 (the dosage that is lethal for 50* of 
nature rats in 20 days). Poloniun dosages 
ranged from 50 to 170 uCi/kg, Plutonium 
dosages ranged from 18.5 to 185 uCi/kg, and 
radiun dosages ranged fron 17 to 8,000 
uCi/kg. The 20 day LD 50 dosage values in 
terns of uCi/kg for polonium, plutonlun, and 
Furified radium (polonium at approximately 
0.071 of eguilibriua value) vere found to be 
approximately 50, 130, and 4,000 oci/kg, 
respectively. The toxicities relative to 
purified radiua as defined by the ratio of 
the 20 day LD 50's vere approximately 93 and 
32 microcuries for polonium and plutoniuc, 
respectively, A radium preparation estiaated 
to contain about 2 microcuries of poloniun 
Fer 1,000 microcuries of radium appeared to 
be 2 to 4 times as toxic as the purified 
radium in the period 10 to 100 days after 
injection. The veights seemed to be the best 
clinical criterion of the condition of the 
rat. in general, as the dosages increased, 
the rate of veight loss increased. Pathology 
studies vere nade on some of the aniaals at 
death. Poloniua produced changes in the 
hematopoietic system at all dosage levels 
used. These changes consisted of a narked 
atrophy of lymphoid elements in the spleen 
and lymph nodes, as veil as a marked 
depression of cellular eleaents in the 
marrov. visceral engorgement vas a constant 
finding. Liver changes vere unimpressive. 
The changes in the 50 uCi/kg range suggest a 
lesser degree of toxicity than at higher 
levels. Radiua caused changes in the 
hematopoietic system, liver, kidney, bovel, 
bone, testis, aorta, and coronary arteries. 
The changes in the hematopoietic system, 
bone, testis, and bovel vere compatible vith 
x radiation effects. Liver, renal, and 
vascular effects vere unlike changes produced 
by x radiation. Plutoniun produced damage to 
the hematopoietic system, bone, liver, 
testis, and kidney similar to that caused by 
x radiation. The testis may be less sensitive 
in comparison vith other tissues than it is 
in high-voltage x radiation experiments. 
(Auth) 
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<156> 
Branson, P.E., and J.P. corley, Battelle 
Heaorial Institute, Pacific northwest 
laboratories, Occupational and Invironaental 
Safety Dapartaent, pichland, WA. 1973, April 
Environmental surveillance at Hanford for 
CT-1972. BNWL-1727: 52 p. 

Saaples of surface water, groundwater, air, 
foodstuffs, soil and vegetation were 
collected at the Hanford site and analyzed 
for radioactivity. Columbia River water also 
received chemical and biological analysis. 
Additionally, aeasureaents were made of river 
lanerslon exposure rate, surface exposure 
rate (1 meter above soil surface) and 
radionuclide deposition on soil surfaces and 
highvays open to public access. In 1972 the 
average river radionuclide concentrations 
vere less than IV of the concentration guides 
for all identified radionuclides. 
Unidentified alpha emitters were 2.2* of 
which about O.o* vas due to Hanford 
operations. Airborne radioactivity 
concentrations at the Hanford boundaty vere, 
on the average, the saae as the more distant 
sampling locations, indicating that Hanford 
operations did not contribute detectably to 
off-site airtorne radioactivity. Average 
airborne bota, alpha, and I 131 
concentrations vere 0.3, 6.6 and 0.1*, 
respectively, of the concentration guides for 
1972. A number of foodstuffs were saapled 
and analyzed for radioactive content. 
Average concentrations of zn 65, sr 90, I 131 
and Cs 137 in local Bilk vere less than 1* of 
the concentration guide for vater. Trace 
radionuclides vere also aeasured in local 
aeat, poultry, eggs, produce, gaaeblrds, 
vhite fish and Willapa Bay oysters. There 
are no applicable concentration guides for 
these foods. Zn 65 concentration in the 
oysters decreased through 1972 at a rate 
closely corresponding to its radioactive 
decay rate and averaged 1.7 x 10(8-6) uci/ga 
in 9 saaples. soil and vegetation samples 
vere analyzed for Pu, 0, Sr 90 and ganma 
eaitters. Individual results shoved no 
particular geographical pattern and the 
concentrations are believed to be the result 
of natural occurrence and regional fallout. 
Local Pu concentrations are typical of arid 
western states. The average external 
radiation exposure rate in the vicinity of 
Hanford vas about 0.22 aR/day. The iaaersion 
exposure rate in the Coluabia River at 
Richland averaged 0.10 aR/day, and the 
Coluabia River shoreline exposure rate 
averaged 0.20 aR/day at Richland, both lover 
than aeasured upstreaa. Estiaated 1972 dose 
to the average Bichland resident fron Hanford 
sources vas less than 1 area (0.6* of the 
standard), about the saae as for 1971. (Auth) 

see Also Report TMWL-1727 (Add). 

<1571 
Brewer, L.W. (Ed.), Sandia Corporation, 
Industrial Hygiene Laboratory, Environaental 
Health Departaent, Albuquerque, HI. 1968, 
Pehtuary 
The Detera.'.natlon of Actinides in Orine. 
SC-H-67-J000; Part of Analytical Procedures for 
the Environaental Health Laboratory, (p. 3-1 -
3-2), 107 p. 

Orine is ashed using nitric acid and hydrogen 
peroxide. The ash Is dissolved in 
hydrochloric acid and the actinides. Am 201, 
Th 230, Po 231, 0 233, Hp 237, Pu 239, and Ca 
200, electroplated fron an aamonium chloride 
plus hydrochloric acid electrolyte. The 
Isotope is Identified and guantltated by 
alpha spectrometry. (Auth) 

<158> 
Brewer, L.W. (Ed.), Sandia Corporation, 
Industrial Hygiene Laboratory, Environaental 
Health Departaent, Altuguerque, HH. 1968, 
February 
Analytical Procedures for the Environaental 
Health Laboratory. SC-H-67-300B; 107 p. 

This aanual was coapiled froa technigues used 
In the Industrial Hygiene Laboratory of 
Sandia corporation at Albuguerque, Hew 
Hexlco. The procedures are slailar to those 
used in other laboratories devoted to 
industrial hygiene practices. Some of the 
aethods are standard and others are aodified. 
Seme were developed at Sandia. Rev and 
revised procedures vill be issued as 
suppleaents to this document. Three of the 
procedures have been abstracted separately 
for the data base, others Include the 
deteraination of several organic coapounds in 
air, Sr 90 and cs 137 in soil, vegetation and 
vater, aercury, arsenic and chroalua in urine 
and other eleaents and coapounds in 
environmental and biological saaples. 
(Auth) (PHH) 

<159> 
Brever, L.W. (Ed.), Sandia Corporation, 
Industrial Hygiene Laboratory, Environaental 
Bealth Department, Altuguergue, NR. 1968, 
February 
The Deteraination of Enriched Oraniua In Orine. 
SC-H-67-3000; Part of Analytical Procedures for 
the Environaental Health Laboratory, (p. 13-1 -
13-3), 107 p. 

Oranlua is separated froa urine by 
coprecipltatlon vlth aaaonlacal alkaline 
earth phosphate precipitate. The precipitate 
Is ashed, and the uraniua is purified by 
solvent extraction. The extract 1B 
evaporated onto a steel planchet for 
counting. (Aoeh) 
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<160> 
l u n r , L.N. (Ed.), Sandin Corporation, 
Industrial Hygiene laboratory, tnvlronaental 
Health Departssnt, Albuquerque, tin. 196B, 
February 
Tho Deterslnatlon of Total Uraniae oo Fallout 
Trays and tn Soil, Orlne, **d Hater. 
SC-H-67-300I1J part of Analytical Procedural for 
the Environmental Health laboratory, (p. 13-1 -
33-5), 1«7 p. 

fused alitures of uranlaa In sodiui fluoride 
(21 llthlus fluoride) exhibit strong 
fluorescence (at 560 au) In ultraviolet 
radiation. The intensity of floorescence la 
proportional to aranlua concentrations froa 
less than 0.001 ppa to acre than 10 pps. lhe 
aethod la naarly specific for uranlua, and 
sensitivities in the range of 0.0000 
alcroqraa (plus or ainus 101) per fusion 
button can be obtained, large aaonnts of 
quenching interferences ace removed, and 
uranlus purified, by solvent extraction, 
nethods of preparation of aatFles cf urine, 
vater and fallout trays are described. 
(Auth) (PHH) 

<161> 
Briqhtvell, J., and A.G. Hepplestcn, Onivocslty 
of Hevcastlo upon Tyne, Royal Victoria 
Infirmary, Departaent of pathology, Newcastle 
upon Tyne, England. 1973 
Inhibition of Orethcne-Inducsd Fulaonary 
Adenoaas by Znhaled Plutonlua 239. British 
Journal of Radiology, 06(503), 190-162 

Exposure of Inbred alee belonqing to an A 
strain to the inhalaticn cf Flutonlua dioxide 
significantly inhibited the capacity of 
urethane to Induce palaonary adenosis, but 
tuaor size vas unalfectod. Cell kinetic 
studies suggested that proliferation of cells 
coaprising the adenoaas dlainiahed vith time, 
though the decrease vaa less evident in 
irradiated than in nonlrradiated anlaals. 
Alpha irradiation aay act b/ interfering vith 
the iaauno-depresslve effect of uretliane, 
(Auth) 

<162> 
Brodskv, A., J.A. Soyeg, X. Vald, R. Vechsler, 
and R. Caldwell, University of Fittsburqh, 
Graduate school of public Health, Plttst»*;<)ii, 
PA; Presbyterian University Hospital, Radiation 
and nediclne Oepartaent, Pittsburgh, PA; N0HEC, 
Inc., Apollo, PA. 1967 
The Heasureaent and Hanaqesent cf Insoluble 
Plutoniua-Aaericlua Inhalation in Han. 
CONP-660920; Part of Snyder, U.S., «t al (Eds.), 
Proceedings of the 1st International Congress of 
Radiation Protection held in Rose, Italy, 
Septeaber 5-10, 1966, Part 2. Fergascn Press, 
Oxford, England, (p. 1181-1190), 1623 p. 

A drybox explosion on January 17, 1966, 
exposed three individuals to inhalation of 
dust containing a alxture of Po 239 and Aa 
201. prellalnary aeasureaents at the 
University of Pittsburgh vhole body counter 
27 hr after the incident, usinq a 1 aa thick, 
2 in. !>, Hal detector indicated a possible 

long burden as high as Q.o ud Pa 239 is one 
of the Individuals. Although a considerably 
(taction of tho contaslnatlon was believed to 
be Aa 2ai, upper-llalt eatlaates of pa 239 in 
the long vers still a s high as 0.2* ucl on 
day o (postexposure), so the decision was 
aad* to aAaiolster 1 g/day DTPA intravenously 
(et the naxt three days. On day 5, a 
hundredfold increase appeared in tho 
coeat-rate and changes occurred in tho 
spectral shapes Indicating a sudden 
appaarance of n*v surface contaalnatlon on 
the anterior chest. This activity, as veil 
as its probably source (another spot of 
centasinatioa found on the forehead) vas 
resoved. Subsequent spectral shapes 
Indicated that farther aeasacnaents vere 
indicative of long radloictlvity. Isotoplc 
analyses of contaaination and air saaples 
shoved that the aajor fraction of the 
activity vas As 201. XnterlB estleates of 
lung burden were thent 7 x 10(E-3) «C1 of Aa 
181 on day o x 10(E-3) ucl on day 11; 6 x 
IG(E-o) ucl on day 26: and o x lO(E-o) ucl on 
day 57. Those values are consistent vith the 
ellslnation of about 36,600 d/aln of As 201 
and %« d/sln of Pa 239 in the first fecal 
staple. Urine excrotion rates, initially 
less than O.a dpa/20 hr, increased 50-100 
tlaes betveen days 5-8, suggesting the 
efficacy of DTPA in reaming insoluble As 201 
fro* the long. (Aoth) 

<163> 
Button, J.C.E. (Coap.), Australian Atoaic Energy 
Ccaalssion, Research Establlshaent, Lucas 
n«lqhts, Australia. 1973. Apcll 
Radiological Health and Safety Aspects of 
Otaniua Mining and Ore Treataent, A 
Bibliography. AAEC/E-272; COSP-71122?; Part of 
Proceedings of the AAIC Svsposiua on 
(nvlronaental and Radiological Safety Aspects of 
tbo Hlnlng and processing of Uranlaa held in 
lucas Heights, Australia, neceuber 9-10, 1971, 
(30 p.) , 97 p. 

The bibliography on radiological health and 
safetv aspects ot acaniua slnlng and ore 
treataent 1s ccaplled under the follovlng 
fourteen broad headings-: environaental 
Fcobleas; external radiation aeasureaent; 
general radiological health and safety 
aspects; historical asi'scts; Internal 
contaaination hazards; internal contaaination 
aeasureaent: Internal contaaination 
protection; aedlcal aspects; aonitorlng 
ptograas; radioactivity fandaaentals; 
radiological exposure Halts; standards and 
regulations; ventilation; and vaste 
smnr.geaent. (PNH) 
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<164> 
Lyaqlnskaya, A.H., ami Te.P. ovcharenkc, Not 
given* 1971 
Effect of Aaerlclun 201 on tho HistoFatholcgy of 
the Ovarioa of Rata. AfC-tr-738V; fart of 
Hoskalev, *u. I* (Id.), Remote Aftereffects of 
Radiation Daaage, (p. U55-462), 571 p. 

*xparla«nts vere carried cut on 126 white 
rate o'. the wlstar line vlth an initial 
weigh" of 160-170 g: 10 of then served as 
controls. The experlaiintal rats Mere 
adalwintered Aa 241 Intravenously in a 2* 
eolation of sodlua citrate (pH eguals 6.0) in 
t'.e folloving quantities: 0.096 uCl/g (first 
jroup), 0.035 acl/g (second group), 0.02 
ucl/q (third group), 0.01 uCl/g (fourth 
aroap), O.OOo uCl/g (fifth group) and 0.002 
uci/g (sixth group). The aniaals vere killed 
1, 3, 5, 7, 8, 9 and 12 aonthB after 
administration of the radioisotope. The 
morphological changes in the cvaries are 
described and indicate a considerable 
daaaglng effect of the various aaaunts of Aa 
241 on the sex glands of feaale rats. There 
vas a dependence of aorphological changes on 
the adalnlstered dose. The tlae of 
devolopaent cf changes in the ovaries Is 
dependent on the An 241 quantity 
administered to rats. Tor exaaple. In the 
radlotolerant priaordlal follicull, it vas 
observed that after Aa 2U1 adainlstratlon in 
quantities of 0.096 and 0.035 uCl/g a 
considerable decrease In their nuaber 
occurred after a aonth; in the case of a 
decrease in the adainlstered quantity to 0.02 
and 0 . 0 1 uc l/g—after five acnths; vlth the 
adainistraticn of saall quantities (0.004 and 
0.002 uCi/g)—after eight of nine aonths. In 
aniaals of all the experiaental grcups an 
irritation period preceded the depression 
period, vith adainistration of large Aa 241 
quantities (0.996 and 0.035 UCi/g) this 
period vas brief and represented by a large 
nuaber of altoses in the follicular 
eplthellua cells. with the adainistration of 
snail Aa 241 guantltles (A.0C4 and 0.002 
ucl/g) It occupies an interval of three to 
five aonths and Is aorphcloglcally manifested 
by an Increase in the nuaber of aatuce 
folllculi. In 12 of the '15 experiaental rats 
vhlch received Aa 241 in saall quantities 
(0.004 and 0.002 uCi/g) at late tiaes (8-12 
aonths) it vas possible to detect multiple 
follicular and luteinlc cysts and tuaors of 
the thecoma and adenoma types. It should be 
noted that the appearance of these tumors 
occurred vhen there vas a lov absorbed dose 
in the ovaries (0.73 rad).(FHH) 

<165> 
Llndenbaua, A., and H.A. Sayth, Argonne national 
Laboratory, Division of Biological and nedical 
Research, Argonne, IL. 1971 
Deteraination of Plutoniua 239 and Aaericiua 241 
In Aniaal Tissues by Liguid Scintillation 
Spectroaetry. COHF-700716; Part of Hcrrocks, 
D.L. and peng, C.T. (Eds.), Proceedings of the 
International Conference an Organic 
Scintillators and Liquid Scintillation Counting 
held in San Francisco, California, July 7-10, 
1970. Acadealc Press, Hew Tork, Nev Tork, (p. 
951-963), 1078 p. 

Plutoniua 239 or aaericiua 241 in ashed 
saaples of hone, liver, spleen, feces and 
urine, dissolved In 0.1 H RC1, vas assayed by 
a liquid scintillation nethod, using Triton 
H-IOI-xylene-PPO. A commercially available 
llqald scintillation spectrometer vas used, 
and essentially 100t coantlng efficiency vas 

achloved. There van close agreeaent between 
analytlcel results obtained with this liquid 
scintillation aethod and vlth a previous one 
esploylng toluene-ethanol-ppo; also between 
results obtained vlth liquid scintillation 
spectrometry (LS) as coapared to proportional 
counting (PC). LS Is generally superior to 
FC because it is less laborious and 
tlae-consualng, yields closer replication of 
analytical values, and peralts more analyses 
Fer experiment, since tissues lov In activity 
can bo counted individually, rather than 
Fcoled. The Triton H-101-xylene-PPi 
scintillation fluid has advantages over 
toluene-ethanol-PPO: it peralts the Jse of 
larger volumes of agueous samples, holds aore 
Insoluble matter in suspension (due to 
gelation), and, in nost cases, allov3 vials 
to be stored indefinitely without apparent 
less of activity. Simple Instrumental 
aethods of detecting and correcting 
occasional aberrant saaples are described. 
(Auth) 

Table 2 shows pu 239 in liver, spleen and femurs 
of alee aeasured by proportional counting and 
liquid scintillation. 

< 1 6 6 > 
Kirby, H. W., and H.L. Salutsky, Bound 
Laboratory, Hiaaisburg, OH; W. R. Grace and 
CCBFany, Research Division, Washington Research 
Center, Clarksville, HD. 1964, Decenber 
The Radlochemistry of Radium. NAS-NS-3057; 205 
P-

The monograph on the radiochemistry of radium 
is one in a series covering the 
radlochenlstry of essentially all the 
elements. In it are included revlevs of 
nuclear and chemical properties of radium, 
discussions of methods of saaple dissolution 
and of separation reactions, descriptions of 
counting techniques, and a compilation of 
radiochemical separation procedures. (Auth) 

<167> 
Gibson, W.H., Bell Telephone Laboratories, 
Hurray Hill, HJ. 1961, August 
The Radiochealstry of Lead. HAS-HS-3040; 158 p. 

The volume is one of a series of monographs 
on the radtoch enistry of the Glfiicnts* There 
is included in a review of the chenistry of 
lead of chief interest to radiochenists,;a 
discussion of methods of dissolution of * 
samples and counting techniques. The 
standard radiochemical procedures for lead 
are given and fora the basis o£ aost of the 
detailed radiochemical procedures compiled. 
In addition, information on techniques vhich 
have demonstrated or promise potential 
advantages for radiochemical applications but 
are not in general use by radiochenists are 
presented. (FIM) 

Table » shovs the isotopes of lead. 
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<16S> 
Hulllns, W.T., and G.W. Leddlcotte, Oak Ridge 
National Laboratory, oak Ridge, IN. 1962, Harch 
The Radlochealstry ot phosphorus. NAS-NS-3056; 
32 p. 

The volume deals «lth the radlochealstry ot 
phosphorus, and is one of a series of 
aonographs on radlochealstry of the eleaents. 
There is inclcded a review of the nuclear 
and chealcal features of particular interest 
to the radiocheaist, a discussion cf prcbleas 
of dissolution of a saaple and counting 
techniques, and finally, a collection of 
radiocheaical procedures for the eleaent as 
found in the literature. (Ruth) 

<169> 
Chiacchierini, p.p., G.L. Jessup, U.S. Nelson, 
M.C. Telles, 1!. Toapkins, and J.p. Wright, U.S. 
Oepartaent of Health, Education, and Welfare, 
Public Health Service, Bureau of Radiological 
Health, Division of Biological Effects, 
Rockvllle, HD. 1970, Deceaber 

A Review of Radiun Toxicity Studies. 
BRH/DBE-70-S; 31 p. 

The debate concerning the linear or threshold 
response of soaatic radiation injury has been 
focused on the hunan radiun toxicity studies. 
Because of the critical public health 
significance of the data derived fron these 
studies, a task group fron tho Division of 
Biolaqic-.il Effects of the Bureau of 
Radiological Health undertook a review ot the 
available hunan and aninal radiua studies for 
the purpose cf determining the extent to 
which aninal and hunan data are sufficient to 
resolve the question of a dose-response 
relationship. The review contained in-this 
report Indicates that the aninal and hun.--> 
radiun experience to date is net sufficient 
to specify an unequivocal dose-respoasa 
model. Therefore, in the low dose regions 
expected to be experienced by the general 
public, the assunption of a linear, 
non-threshold model continues to be a prudent 
public health philosophy for standards 
setting. Uuth) 

Plutoniun is only nentioned in the Utah study 
which was initiated in the early 1950«s and 
designed to conpare the effects of Pu 239 and Ra 
226 . 

<170> 
Carfagno, D.G., and W.H. Westendorf, Hound 
Laboratory, Hiamlsburg, OH. 1973, narch 15; 
1973, August 
Annual Environaental Honitoring Report: 
Calendar Tear 1972. MLH-2028; WASB-1259; Fart 
of Environmental. Honitoring at Halor U.S. Atomic 
Energy Commission Contractor Sites, Calendar 
tear 1972, (p. 97-128), 1217 p. 

The average concentrations of Po 210, Po 238 
and tritiua detected in the environment 
surrounding Hound Laboratory, Hiamisburg, 
Ohio, are presented for calendar year 1972. 
The average concentrations of these 
radioisotopes were well within the stringent 
standards adopted by the Atonic Enerqy 
Commission. The average concentrations of Eo 
210, Pu 238 and tritium measured In air 
during this period were less than 0.02*, 0.3* 
and 0.1* of their respective (RCG's) 
Radioactivity Concentration Guides. Water 
monitoring for radioactive species found the 

average concentrations of Po 213, Pu 238 and 
tritium measured at the vater sampling 
locations during this period tn be less than 
0.3*, 0.1* and 0.5* of their respective 
RCG's. These results represent a significant 
reduction in concentrations of PO 210 and 
tritium over those aeasnred in 1971. The 
average concentrations of Pu 238 neasured 
during 197 2 were slightly lover than, but 
within the range of, tbose measured during 
1971. Water Monitoring for nonradioactive 
species was conducted. Additionally, data 
ccncernlng radioactive species in surface 
vater, community drinking vater, foodstuffs, 
soil and Flit ace presented. No significant 
uptake of radioactive species from air or 
vater by plant or animal life has been 
observed. No reentrainnent of radioactive 
species froa soil or silt is indicated at 
*.htn tine. Soil core sample analyses vill 
continue to establish a Pu 238 soil Inventory 
as part of the total prograa to assess the 
Impact of the Laboratory's operations on the 
environment. (Ai'.th) (PHH) 

Table 8 gives tbe concentration of Pu 23B in the 
Great Nlani Rivar. Table 16 gives a summary of 
sail core analysis for Pu 238. Table 17 gives a 
summary of analysis of Great Hiami River silt 
samples for Pu 238. 

<171 > 
Chapman, T.S., and S. Hammons, Jr., Dow Chemical 
Ccnpany, Rocky Flats Division, Denver, CO. 1963 
scne Observations concerning Uranium Content of 
Ingesta and Excreta of Cattle. Health Physics, 
9, 79-81 

Sanples of feed and excreta vere obtained 
fron six head of Holstein heifers selected at 
randon froa a dairy herd of thirty in Lariaer 
Ccunty, Colorado. The nornal diet of the 
herd contained 5,000 uuel of uraniun per head 
per day. Host of this vas in the feed 
concentrate. The calculated rate of 
excretion of uraniun in the urine and ailk 
canblned vas 0.6* of that in the feces. (FHH) 

<172? 
McClelland, J., Los Alanos Scientific 
Laboratory, Los Alanos, NH. 1955, August 
The Determination of Plutoniun in Urine. 
LA-1858; Part of Analytical Procedures of the 
Industrial Hygiene Group, Chapter 21, (p. 
131-121*), 173 p. 

Fcr the determination of Pu in urine, the 
urine sample is ashed vith nitric acid, 
Plutonium is coprecipitated vith blsnuth 
phosphate, difsolved in hydrochloric acid and 
then coprecipitated vith lanthanum fluoride. 
The lanthanum fluoride precipitate is 
slurried on a stainless steel plate and 
counted for alpha activity vith a 
lcv-backqround proportional counter. 
Quantities of the crder of 2 d/n or 2 x 
10 (E—11) g of Plutonium can be determined by 
this method. The tolerance for plutoniun in 
urine given in the LASL Official Honitoring 
Handbook is 7 d/m/24 hour sanple. Samples 
are cechecked if the results are 2 d/m/2» 
hour sanple or higher. (Auth) 
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<173> 
HcClelland, J., Los Alamos Scientific 
laboratory, I.os Alamos, NR. 1955, August 
Analytical Hethod toe Aaericiua in Urine. 
LA-1B58| Part of Analytical Procedures of the 
Industrial Hygiene Group, Chapter 2, (p. 10-13), 
173 p. 

The aethod for analysis of aaerlciua in urine 
Is based on the copreclpltatlon of aaerlclua 
with blsauth phosphate froa a nitric acid 
solution of urine salts at a pH of 1.7. The 
blRauth phosphate Is dissolved 6 M lie I and 
the aaeririua copreclpitated a second tlae 
with lanthanua fluoride. The precipitate is 
slurried ontc a stainless steel plate and 
counted vith a low-background proportional 
alpha counter. Quantities of the crder of 2 
d/a or 6 x 10(2-19) g of aaericiua can be 
deteralned by this aethod. The tolerance for 
aaericiua In urine used at LASL is 7 d/a/20 
hour aaaple. Saaples are rechecked if the 
count Is 2 d/n/2tt hour saaple or higher. 
(Auth) 

< m > 
Lloyd, R.D., O.K. Atherton, C.ll. nays, S.S. 
Hcparland, and J.L. vllliaas, University of 
Utah, College of Hedlclne, Radleblology 
Division, Departaent of Anatoay, Salt Lake City, 
UT. 1973, Harch 31 
Curiua Excretion, Detention, and Distribution 
Studies in Beagles. COO-119-2U8; Part of 
Dougherty, T.F., Research in Radioblology, 
Annual Report of Wcrk in Progress in the 
Internal Irradiation Prograa, (p. 163-177) , U00 p. 

The aetabolisa of ca vas studied in 5 young 
adult beagles fron 0 to 57 days after the 
Intravenous inlectlon of Ca 2UU plus Ca 2U3 
in citrate buffer. Total excretion during 
the first 3 veeks after injection vas aainly 
urinary, of the entire Ca ellainated in this 
3 veek collection period, nearly 3/5 appeared 
in the first day's urine. Abcnt 5 tiaos aore 
Ca vas excreted in the urine than In the 
feces on the first day. Folloving this, 
hovever, partitioning of Ca betveen urine and 
feces in the daily excretion vas acre nearly 
egual. A combination of total-body and 
partial-body counting of the living dogs 
utilizing the 209, 228, and 278 keV gaaaa 
rays of Ca 2U3 indicated that at a veek after 
injection about 35* of the irjected ca vas 
deposited in the liver and afceut 53* vas in 
nonllver tissue (aalnly skeletcn). Three 
dogs vere sacrificed at 6, 13, and 20 days 
after injection. Although the liver and 
skeleton acccunted for the bulk of the 
retained Cs, soae other tissues exhibited 
significant Ca concentrations, particularly 
the thyroid. Urinary excretion, retention. 

and tissue distribution of Injected Ca were 
slallar to that ot inhaled Ca In 2» beagles 
reported by RcClellan, et al. A comparison 
of Ca excretion by beagles vlth the other 
transuraniua eleaents Pu, Aa, and Cf is 
given. It appears that the partitioning of 
excreted Ca betveen urine and feces is aore 
like Aa than either Pu or Cf. During the 
first 3 veeks after injection, Aa, Cf and Ca 
vere excreted aslnly in the urine while Pu 
excretion vas predoainantly fecal. Retention 
values for Pu, Aa, and cf at corresponding 
tlaes are also caapared vith those of 
Ca.(Auth)(*nn) 

Table 2 shovs excretion of pu, Aa, ca and Cf by 
beagles during the first 3 veeks after 
intravenous injection. Table 3 shovs biological 
retention of injected Ca in beagles. Table U 
shovs retention of Pu, Aa, Ca and Cf by beagles 
one veek after intravenous injection in citrate 
solution. Table 5 shows distribution and 
concentration of injected Ca in tissues of 
beagle3. 

<175> 
llahlua, D.D., J.E. Ballou, A.C. Case, W.E. 
Iteder, and w.J. Clarke, General Electric 
Coapany, Hanford Atonic products operation, 
Biology Laboratory, Richland, RA. 1963, January 

Netabolisa and Toxicity of Heptuniua 237 in the 
Rat. HV-76000; Part of Kornberg, H.A. and 
Swezea, E.G. (Eds.), Hanford Biology Research 
Annual Report for 1962, (p. 22-30), 269 p. 

Intestinal absorption of Hp in rats was 
influenced by valence state and.aass level. 
Under all circuastances its absorption vas 
substantially greater than that of Pu. The 
level of Np 237 deposited in feaur and 
adrenal reaalned fairly constant over a 207 
day retention period. The significance of 
zonal deposition of Hp in the adrenal is 
discussed as it aay relate to critical organ 
consideration. Feaale rats receiving 12 or 
2U ag Np 237/kg died or vere moribund vithin 
<18 hours. Histological exaaination revealed 
daaage to the liver, kidney, spleer, and 
brain. Chemical analysis shoved a marked 
increase in liver lipids. (Auth) 

<176> 
Hcgdahl, O.T., University of nichigan, Ann 
Arbor, HI. 1961, December 
The Radiocheaistry of palladiua. NAS-NS-3552; 
62 p. 

The voluae deals with the radiocheaistry of 
palladiua and is one of s series of 
aonographs on radiccheaistry of the eleaents. 
There is included a review of the nuclear 
and chemical features of particular Interest 
to the radiocheaist, a discussion of probleas 
of dissolution of a saaple and counting 
technigues for radioactive palladiua isotopes 
and finally, a collection of radlocheaical 
procedures for the eleaent a3 found in the 
literature. (Auth) (FRS) 

A table of Isotopes of palladlua is given. 
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<177> 
Bate, L.C., and G.N. Leddicotte, Oak Bldge 
National Laboratory. Oak Bldge, TN. 1961, 
September 
Tbe Radiocheaistry of Cobalt. N1S-BS-30U1; 90 p. 

The voluae deals eith the radiecheaistry of 
cobalt and Is one of a series of aonographs 
on radlocheilstzy of the eleients. There Is 
Included a review of the nuclear and cheelcal 
features of particular Interest to the 
radiocheslst, a discussion of problens of 
dissolution of a sasple and counting 
techniques for the radioactive cobalt 
isotopes and finally, a collection of 
radiocheaical procedures for the eleeent as 
fo-.ind in the literature, (Auth) (PUB) 

Table 1 shows the radioactive nuclides of 
cobalt. Figure 1 shows the decay scheaes of the 
cobalt radionuclides. 

<178> 
Leddicotte, G.9., Oak Ridge Rational laboratory. 
Oak Ridge, TR. 1961, October 
The Radloehenistry of Osaiun. NAS-NS-3046; 20 p. 

Tho voluae deals with the radiocheuistry of 
osaiua and is one of a series of aonographs 
on radiochesistry of the eleients. There is 
Included a review of the nuclear and cheaical 
features of particular interest to the 
radiocheaist, a discussion of problems of 
dissolution of a sample and counting 
techniques, and finally, a collection of 
radiochealcal procedures for the element as 
found in the literature, (Auth) 

<179> 
Steinberg, B.P., Argonne Rational Laboratory, 
Argonne, XL. 1961, August 
The Radiocheoistry of Niobium and Tantalum. 
NAS-NS-3039J 57 p. 

The volume deals with the radlocheaistry of 
niobium and tantalum and is cne of a series 
of monographs on radiochemistry of the 
eleaents. There is included a review of tbe 
nuclear and chemical features of particular 
interest to the radiochenist, a discussion of 
problens of dissolution of a sample and 
counting technigues, and finally, a 
collection of radiochemical procedures for 
the element as found in the literature. 
(Auth) 

<1B0> 
nulllns, B.T., and G.«. Leddlcotte, Oak Ridge 
Rational Laboratory, Oak Ridge, TN. 1961, 
September 
The Sadiochealstry ot Tungsten. NAS-NS-3042; HO p. 

The voloae deals with the radlochealstry ot 
tungsten and is one of a series of monographs 
an radiochesistry cf the eleaents. There is 
included a review of the nuclear and cheaical 
features of particular interest to the 
radiocheaist, a discussion of probleas of 
dissolution of a sample and counting 
techniques, and finally, a collection of 
radiocheaical procedures for the eleaent as 
foand in the literature. (Auth) 

<181> 
tlarlnsky, J.A., Oniversity of Buffalo, 
Departaent of Chemistry, Buffalo, NT. 1961, July 
The Radiocheaistry of Geraaniua. NAS-NS-3043; 
<ie p . 

The voluae deals with the radiocheaistry of 
getaanlua and is one of a series of 
acncgcaphs an the radiocheiistry of the 
eleaents. A review of the nuclear and 
cheaical features of particular interest to . 
the radiocheaist is presented together with a 
discussion of saaple dissolution and activity 
aea3urenent techniques. A collection of 
radiocheaical procedures for the eleaent as 
found in the literature is also included. 
The information that is presented was 
obtained froa the general review references 
that are cited and from a search of the 
Cheaical Abstracts froa 1941 to June 1961 and 
the Nuclear Science Abstracts froa 194 8 to 
June 1961. Plans include revision of the 
•cnograph periodically vhen new technigues 
and procedures warrant Its aodificatlon. 
I Auth) 

< 1 8 2 > 
Schubert, J., J.F. Fried, M.N. Rosenthal, and A. 
Lindenbaum, Argonne National Laboratory, 
Division of Biological and Medical Research, 
Atgonne, IL. 1961 
Tissue Distribution of Nonomeric and Polyaeric 
Plutonium as Modified by a chelating Agent. 
Radiation Research, 15, 220-226 

Nice injected with a polymeric (colloidal) 
solution of Plutonium (2.6 ucl/kg) retained 
•ere of the radioelement in the liver and 
spleen and less in the bone than did mice 
injected with a aonomeric plutoniun solution 
(3.3 uCi/kg)• Daily DTPA therapy vas 
initiated 3 days later, and the level of the 
radioeleaent in bone vas reduced about 
one-half in each case. The liver burden of 
•ice injected with the nononeric fori of 
plutoniun was nearly completely renoved after 
a few days of treatnent, but that of nice 
Injected with polyneric forn was reduced 
slowly and by only about one-third. (Auth) 

Table 1 shoV3 a ccnp*ariso<i of Pu retention and 
effect of DTPA therapy in mice receiving tvo 
foris of Pu. 
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<1B3> 
Hatsuoka, 0., H. Joshlma, N. Kashlma, and T. 
soda. National Institute of Radiological 
sciences, chlba, Japan. 1970, October 1 
The Effect of M M Treataent on Acute Toxicity 
in (lice, NIRS-Pu-7; Part of Research Report on 
Internal Exposure to Plutontua, April 1969-Harch 
1970, (p. 70-72), 91 p. 

Thu effect of the repeated DTPA treataent on 
the acute toxicity of aonoaerlc and polyaerlc 
Pu was Investigated regarding whole-body 
retention, survival tlae and bcdy veight 
change. Nonoaerlc and polyaeric Pu of 0.03 
uci/g vere given to alee intravenously. One 
day after injection, Ca DTPA saline soluticn 
of 100 ag/kg vas administered repeatedly to 
mice intraperitoncaly and spaced 3 days 
apart, whole-body retention was measured in 
both treated and untreated groups of the two 
types of plutonlua and in 3 additlcnal 
groups, i.e., DTPA chelate Pu, aoncaeric plus 
DTPA, polyaerlc plus DTPA for comparison. 
The whole-body retention of the six groups 
observed vas a3 follovs In order of highest 
to lovest in retention; polymeric, aonoaeric, 
polymeric and DTPA treataent, polyaerlc plus 
DTPA, aonoaerlc and DTPA treataent, monoaeric 
plus DTPA, DTPA chelate Pu. Repeated DIPA 
treatment produced reaarkable decreases of 
body retention depending on the 
physlcocheaical fora of Pu. survival tlae 
and body weiqht change were however, not so 
affected »y DTPA treataent although the aear 
survival t(«e depended also cn the initial 
physicocheaical state, (Auth) 

<ia«> 
Basse, R., commissariat a l'Energie Atosigue, 
Department de la Protection, sanitaire. Section 
de Toxicologie Nucleaire, Pontenay-aux-Roses, 
Prance. 1971 
Comparative Cytological Study of the Effect of 
Inhaled Plutonium and Silica on the Behavior of 
tho Alveolar Macrophages. CONP-700931; Part of 
Walton, W.H. (Ed.), Proceedings of the 3rd 
International symposium on Inhaled Particles 
held in London, England, September 1<i-23, 1970, 
vol. 1. Dnwln Brothers Halted, The Greshaa 
press, old Woking, Surrey, England, (p. 
217-259), 1090 p. (French) 

Comparison of the results of cytolcglcal 
observations and kinetic analysis of lung 
clearance in rats poisoned by plutcniua and 
silica has enabled the part played by the 
different paraaeters'to be established. 
Plutoniua showed a cytotoxic and cytostatic 
action and inhibited the bronchial excretion 
of aacrophages. silica shoved a cytotoxic 
action, enhanced cellular production and 
inhibited the bronchial excretion of 
aacrophages. Plutoniua actlcn appeared as a 
threshold aechanisa; below a Halting dose 
cytological changes vere compensated and did 
not result in any distrubance of excretion. 
The determining factor in the blockage cf 
alveolar clearance seemed to be a disturbance 
of cellular mobilization er motility 
depending on the cell itself and its 
environaent. (Auth) 

<185> 
Halor, W.J., R.A. Wessaan, R. Nelgard, and I. 
Icventhal, Tracerlab, Technical Services 
Division, Rlchaond, CA. 196U 
Routine Deteraination of Plutonlua by Tracer 
Techniques in Large Biological Saaplcs. Health 
Physics, 10, 957-965 

A precision tracer procedure vas developed 
far the rapid analysis of non unlfoialy 
distributed plutoniua in large biological 
saaples. Liver, lung, kidney, lymph node, 
trachea, gastrointestinal tract, nasal 
aucosa, pharyngeal mucosa, bone, urine and 
feces saaples froa burros, sheep, and dogs 
(exposed to plutonlum aerosols) vere assayed 
for plutonlua. The chemical procedure 
consisted of: equilibration of sample 
Plutonium with pu 236 tracer, wot ashing by 
refluxlng with H2SOU and a catalyst, 
extraction of plutoniua from bulk salts vith 
cupEerron-chlorofora, purification with ion 
exchange resins, and eleetrodepositlan on 
platinua. These procedures mlnLaized the 
reguislte volume of acids and avoided the 
violent exotheraic reactions of some vet 
ashing procedures, problems associated vlth 
dry ashing, such as loss of the radioisotope 
by antralnment in solid carbon particles and 
formation of Insoluble oxides of plutonium, 
were avoided. Also, the need for the large 
ashing furnaces vas obviated. The plutonlum 
content vas measured by tracer yielding and 
alpha pulse-height analysis. This method 
ensured a high degree of accuracy, high 
sensitivity, and freedom from interference 
frog other alpha emitters. A typical 
chemical yield vas 551 and the counting 
precision was rjithin 33. Linlts of detection 
were approximately 0.05 als/aln for a 
thousand ainute count. (Auth) 

<1R6> 
Hahlum, D.D., and n.R. Sikov, Battelle Memorial 
Institute, Pacific Northwest Laboratories, 
Elolcgy Departaent, Richland, WA. 1973, April 
Age-Related Effects of Plutonium in Rats. 
ENWL-1750 (Part 1); Part of Thompson, R.C. 
(Ed.), Annual Report for 1972, (p. 9-10), 103 p. 

The long-tern effects of nonomeric Pu 239 
administered to rats at various ages vej;e 
ccmuared. Aniaals exposed as adults anl 
weanlings received intravenous doses of 0.3, 
1.0 and 3.0 uci/kg; higher doses vere 
administered to the newborn and prenatal 
groups. Samples of bone were taken for 
radloanalysis at the time of death to define 
the long-tera dose to the bone. It was found 
that bone tuaor incidence was initially 
higher in males than in females and in 
aninals injected as adults. (Auth) 
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<187> 
Koshurnlkova, N.A., V.K. Leaberg, and E.R. 
Lyobchanskly, lot given. 1971 
Reaote Aftereffects of Inhalation of Soluble 
Plutonljm 239 Coapound. AEC-tr-7387; Part of 
Poskalov, To.I. (Ed.), Reaote Aftereffects of 
Mediation Damnqe, (p. 334-303), 574 p. 

The pathological and anatoaical changes 
detected in rats and rabbits folloving 
Inhalation of solable pn 239 compound are 
described. Soae of the rabbits veto 
administered the isotope lntratracheally. 
The results shoe that Pu, with Its inhalation 
in the fore oC soluble compounds, in contrast 
to the dioxide, induces not only 
pneumosclerosis and pulaonary cancer, but 
osteosarcoaas as veil. Attention is dravn to 
the blastoaogenic effects of saall Pa doses, 
pulnonary cancer vas detected vith tissue 
doses of about 50 rad and ostecsarcoaa vith 
doses of about 0-15 rad. The aaxlaua 
occurrence of pulaonary tuaor occurred vith 
total tissue doses froa 500 to 1000 rad in 
coaparlson vith Pu citrate. Aaaonlas 
pu-pentacarbonate exerted a lore clearly 
expressed blastoaogenic effect. For example, 
at optiaua doses pulaonary tuaors vere 
detected in 63-78* of the rats vhich inhaled 
the carbonate coaplex and in 40-48* of the 
animals receiving Pu citrate. (FHH) 

<188> 
Sunderaan, O.K., and c.N. Tovnley, Battelle 
Memorial Institute, Columbus, OR. 1961, November 
The Radiocheaistry of Silver. NAS-NS-30U7; 55 F. 

The volume deals vith the radiccheaistry of 
silver and is one of a series of aonographs 
on radiochemistry of the eleients. There is 
Included a reviev of the nuclear and chealcal 
features of particular interest to the 
radiocheaist, a discussion of problems of 
dissolution of a sample and counting 
techniques, and finally, a collection of 
radiochemical procedures for the element as 
found in the literature. (Auth) 

<190> 
Hahlum, O.D., and M.R. Sikov, Battelle Heaorial 
institute. Pacific Northwest laboratories, 
Blolcgy Departaent, Richland, HA. 1966, Bay 
Physlcochealcal Pore as a Determinant of the 
Toxicity of Platonlua 238 in the Rat. BNBl-714; 
Part of Thoapson, R.C. et al (Eds.), Annual 
Report for 1967, (p. 5.5-5.7), 253 p. 

Feaale rats of the Charles River CD strain, 
3-0 aonths old, vere injected intravenously 
vith 50, 10B, or 162 aCl/kg of the aonoaer ot 
Pa 238, or 50, 100, or 150 uCi/kg of the 
polyaer. These aninals vere kept for 
determination of survival tlaes. In a second 
experiment rats vere injected vith 50 or 161 
uCl/kg of the aonoaer, or 50 or 100 uCl/kg ot 
the polyaer, and groups vere killed at 1, 7, 
and 33 days postinjection for tissue 
radloanalysls. It was sliovn that the acute 
toxicity of Pa 23B vas related to the 
physlcochemlcal fora injected, vith the 
polyaeric fora being nearly tvice as toxic as 
the aonoaer. The polymeric fore produced 
earlier deaths, and there vas a substantial 
difference in the distribution of the aoncaer 
and the polymer. Nearly tvlce as auch 
aonoier, as polyaer, vas deposited in bone: 
vhile a substantially greater proportion of 
polyaer was deposited in liver. The fraction 
in the liver decreased very little betveen 1 
and 7 days, but vas aarkedly reduced in the 
aonoaer Injected animals after 33 days. 
Femur and spleen values increased beyond the 
first day postinjection, vith particalary 
high spleen values attained in the polymer 
injected animals. Adrenal velghts vere 
Increased at both the 50 and 100 aci/kg 
levels of polyaer, vhereas spleen veights 
vere decreased in both aonomet and polymer 
injected aniaals. (PHH) 

Table 2 shovs distribution in liver, spleen, 
kidneys, adrenal and fenur of rats of 
intravenously injected monoaerlc and polymeric 
Pu 238. See also Health Physics, 17(2). 306-307. 

<189> 
Anders, E., Enrico Fermi Institute: Oniversity 
of Chicaqo, Department of Chemistry, Chicago, 
II.. 1960, November 
The Radiocheaistry of Technetium NAS-NS-3021; 
50 p. 

The volume deals vith the radiccheaistry of 
technetium and is one of a series of 
monographs on radiochemistry cf the elements. 
There is included a reviev of the nuclear 
and chemical features of particular interest 
to the radicchemist, a discussion cf problems 
of dissolution of a sample and coantinq 
techniques, and finally, a collection of 
radiocheaical procedures for the eleaent as 
found in the literature. (Auth) 
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<1911 
Lyabuhanskly, E.R., Z.tl. Bqkhtoyarova, and R.». 
Koshurnlkova, xzdatel'stvo Reditslna, noscow, 
OSSR. 1969 
Behavior of Platoniaa 239 and the Histological 
picture of Injury of the Skeleton and liver of 
Rats Under Single end Chronic Intake of the 
isotope. AEC-tr-7i95s part cf ncskalev, yu.I. 
(Ed.), Radioactive Isotopes and the Bedy, (p. 
376-387), 458 p. 

Experiments vere done on rate of the 111 star 
strain with an initial veight of 150 plus or 
ainus 1.1 g. A solution of Po 239 citrate 
coupler vas administered intraperitoneally. 
In one series of experlaents the anlaals 
received Pu six tlaes/veek for the course of 
20, n o , 80 and 160 days in tho quantities ot 
0.0033 uCi and 0.0066 uci. In the other 
series of experiments the isotopes vere 
administered once. The thigh, liver and 
kidneys of the anlaals vere radiochealcally 
analyzed after sacrifice and soae tissues 
vere studied histologically. It vas shevn In 
the experiments vlth a single Intraperitoneal 
adainistration, that the nagnitude of tho 
deposition of Pu 239 in the skeleton 
decreased, did not change in the liver, and 
increased vith o^e in the kidneys. 
Elimination froa the skeleton and kidneys 
occurred vith the sane biological half-life 
and vlth tvo half-lives ftoa the liv«sr. The 
rate of ellalnation vas independent of age 
and inlected dose. The histelcgtcal study of 
the bone tissue and liver shewed the high 
effectiveness of alpha radiation in the 
chronic adainlstratlon of the isotope. 
(Authl (FRR) 

Table 2 shovs Pa 239 accuaulatlcn factor in the 
organs of rats after chronic intraperitoneal 
administration. Table 3 shovs pa 239 elimination 
froa the organs of rats after single ana chronic 
sdalnistration. 

<1921 
(.yubchanskiy, E.R., and I,A. Buldakov, Hot 
giv?n. 1966 
On the Experiaental Substantiation of the 
tlaxlmum Permissible content of Plutoniua 239 in 
the Huaan organise and in the Air of fork 
Premises. AEC-tr-6944: Part of Hoskalev, Tu. 
I., Distribution and Biological Effects of 
Radioactive Isotopes, (p. 548-580), 718 p. 

The literature data presented and the 
calculations of HPL noras of Pa 239 in the 
huaan organise perforaed oii the basis of 
these data shov that the csteosarcoaogenic 
effect is the aost sensitive test of the 
toxicity of plutonloa; the HPL norm derived 
froa this criterion is 0.055 a d . This norm 
is 8-10 times as lov as the RPL derived froa 
the life-span criterion and 1.4 tlaes as high 
as the RPL adopted in the Soviet 1960 
standards (0.04 QCI) • The HPC of Pa 239 in the air of vork preaises, derived froa the 
available data on the patterns of aetabollse 
of this isotope in the rat on inhalation, 
aaounts to 3 . 6 x 10(E-15) Ci/llter is 1.8 
tiaes as high as the RPC adopted in I! a 

Soviet 1960 standards (2 x 10(E-15) 
C1/1 iter). Hhen the pa 239 concecttafion in 
the inhaled air does not exceed tho 
calculated IPC nora, the actual content of pa 
239 in the huaan organise tovard the ond of 
active work-life (at the age of 70) Is ".'iree 
tiaas as lov as calculated In theory (0.155 
Ci); this Is assured by the existing labor 
legislation. For the currently effective HPL 
of Pn 239 (0.04 CI), the safety factor vith 
respect to the huaan Individuals aost 
sensitive to the effect of ionizing radiation 
is 1.4, For the currently effective HPC of 
Pa 239 in the air of vork prealsea (2 x 
10(E-15) Ci/llter) the overall safety factor 
Is 5.4 (1.8 x 3). As new inforaatlon on the 
biological effect and metabolise of Pa 239 is 
acguired, the NPL and RPC norms should be 
periodically carefully revised. (Auth) 

Table 3 gives calculated values of HPL of Pu 239 
fee aan. Table 6 gives pa 239 content in the 
lungs of rats at various periods following 
adalnlstration. 

<1931 
Lyabchanskiy, F.R., Izdatel'stvo Hedltsina, 
Hoscov, OSSR. 1969 
Behavior of a Citrate Coaplex of Platoniua 239 
in the Body of Rats After Stopping Chronic 
Inhalation. AEC-tr-7195; Part of Hoskalev, 
yu.I. (Ed.), Radioactive Isotopes and the Body, 
(p. 153-160), 458 p. 

Experiments vere done on rsts of the Histnr 
strain with an initial weight of 140-150 g. 
The aniaals vere subjected over the course of 
160 days, 6 tiaes per veek, to a 10-ainute 
inhalation of aerosols of a citrate coaplex 
of Pn 239,, vlth a pB of 6.5. The rats vere 
killed iamediately, and after 8, 32, 64, 128, 
and 238 days folloving the last inhalation. 
Various tissues vere sGbjected to 
radiocheaical analysis. The results shev 
that after stopping chronic inhalation of the 
citrate coaplex of Pu 239 the skeleton and 
lungs vere the basic organs for deposition of 
the isotope. The effective half-lives for 
the eliaination from these organs vere 8.16 
and 92,5 days, respectively. The rate of 
elimination of pa 239'froa the lungs did not 
depend considerably on the manner of 
adainistration of the isotope. Concerning 
the high concentration and nonuniform 
aicrodistcibtaion of Pa 239, the lungs vere 
the critical organ as to radiation dose 
throughout the course of the entire 
experiment. After 400 days the integral dose 
In the lungs was higher than in the thigh by 
a factor of 3. The pu 239 concentration and 
the rate of its decrease in different 
fragments of the skeleton were not the sane. 
(Auth) (ERR) 

fables 1 and 2 show Po 239 concentration la 
organs and tissues of rats, at various periods 
after stopping chronic inhalation of the citrate 
ccaplex. 



<190> 

<19»» 
Dolphin, «.H., United Klngdon Atcnic fnergy 
Authority, Atoaic Energy research Establlshaent, 
Health and safety Branch, Radiological 
Protection Di<rlrilon, Htcwoll, Berkshire, 
England. >96n 

Estimation of Body Content Following Inhalation 
of inaolublo Plutonian. CO»P-S«B-IO; 
STl/PUB/aa; part of proceedings of a Synposiun 
on tho Assessnent of Radioactive Body Burdens in 
Han held In Heidelberg, Ceraany, Hay, 196«, vol. 
2, (p. 589-602), 666 p. 

The problem cf estlaatlng the tody content of 
Plutonian following the inhalation of 
plutoniua oxide la of considerable practical 
importance and, on the qronnda of the knaHn 
insolubility of plutonlus oxide, aca'.<«reaent< 
of plutoniaa tn arlne night be considered 
valueless. The relevant published biological 
data fron beagle dog experiaents and data 
froa tvo hunan cases are reviawed. Pron this 
review it is concluded that there Is evidence 
for tellevlng that the body content, 
follovlng an accidental inhalation, can be 
estimated froa the aeasurenents of plutonlun 
excreted in urine at tines greater than abcut 
300 days after t*e intake. Scie possible 
excretion aethods are discussed. Finally, 
there Is a ccaaent on the radiological 
protection aspects of insoluble platonlua in 
the lunqs and bronchial lyaph nodes and It is 
stressed that the particular nature of the 
plutonlun nus\. be taken into consideration. 
(Auth) 

A proposed aodel is shovn to illustrate the 
metabolic pathways and aoveaent of inhaled 
insoluble Pu. The numbers given in the model 
are the percentaqes of the initial Intake at 900 
days after intake in beagle dcqs. 

<195> 
Beach, S.A., and 6.V. Dolphin, United Kingdom 
Atomic Enerqy Authority, Atomic Energy Research 
Establishment, Health and Safety Eranch, 
Radiological protection Division, Harwell, 
Berkshire, England. 196U 
Determination of plutonlun Body Burdens fron 
Measurements of Daily urine Excretion. 
CORF-4U8-11; STI/PUB/8U; Part of Proceedings of 
a syaposiua on the Assessment of Radioactive 
Body Burdens in Han held in Heidelberg, Germany, 
Hay, 196U, Vol. 2, (p. 603-615), 666 p. 

The original data fron 16 huaan experiments, 
as reported by Bright langham and cthecs, 
have been reanalyzed using a simple 
compartment aodel. The functions cbtaii.cS 
froa this analysis, relating the bcdy burden 
to the daily excretion in urine folloving an 
injection, are used in proposed nathenatical 
nodels for the slov release cf soluble 
plutonium into the blood stream frca a vaund 
site or the lungs. The results of 
calculations on the aodel for various hold-up 
tines at the wound site cr lungs are 
presented graphically. The presently 
available data on the biological variation 
betveen men and in the day-tc-day Plutonian 
in urine excretion in an individual are 
analyzed and discussed with special reference 
to the best design cf a routine urine 
sampling program. (Auth) 

<196> 
Hiisln, J.t., centre d'Etude do l*Energle 
Hocltalre, Departesent de Radtobiologle, Hoi, 
Belglas. 1968 
Hetabollsa and Toxicity of Plutonian. Journal 
Beige de Radiologic, 51, 27«-283 

The toxicity and netabalina of Pa were 
examined and the aaln routes of penetration 
»nd ellalnatlon of this nuclide in the huaan 
bcdy vere revieved. The consequences of 
contaaination by Pa 239 and tho basic 
principles for tho treataent of contamination 
vere discussed. Tho problea of assessing the 
Fu body bardan vas also dealt with. (Auth) 

Table 2 shows the distribution of Pa 239 in 
tissues of aan folloving Intravenous injectIon 
of Fa(»«l citrate (after langhta) . 

<197> 
PlcClellan, R.O., t.K. Bustad, ».J. Cldrke, W.l. 
Dcckaa, J.R. Hcltenney, and R.A. Romberg, 
General Electric Coapany, Hanford Laboratories, 
aiolcgy Laboratory, Richland, VA. 1962 
Bone-Seeking Radionuclides in Miniature Svlne. 
Part of Dougherty, T.P., et al (Eds.), 
Proceedings of a Syaposlua on Soae Aspects of 
Internal Irradiation held at The Hoaestead, 
Heber, Utah, Hay 8-11, 1961. Pergaaon press, 
Oxford, Enqland, {p. 3B1-3HB), 629 p. 

Progress Is reported on a long-tern dallv sr 
90 feeding experlaent whose objective is to 
define relatively safe levels of dietary 
intake of Sr 90 for aan. Miniature svlne are 
fed four levels of Sr 90—1, 5, 25 and 125 
uci/day. Animals maintained on 25 uCi of Sr 
90 per day for over tvo years appear normal 
and their 18-aonth-old offspring exposed to 
Sr 90 since conception have nanifested only a 
slightly depressed grovth rate. Adult 
anlaals fed 125 uCi of Sr 90 per day for 
eight months, together vith their 
three-month-old offspring, appear clinically 
ncraal. For comparative purposes, the 
relative toxicity of a single Injection of Sr 
90, Ra 226 and Pu 239 in siniature svine is 
being studied concurrently. A single 
Intravenous dose of either 6» ucl Sr 90/kg 
body veight, 6.U uCi Ra 226/kg or 1.3 ucl Pu 
230/kg is administered at six weeks, six 
mcnths or one year of age. All animals 
injected are alive at 18 months following 
radionuclide administration and shov only 
minimal evidence of damage. A leukopenia vas 
noted innediately folloving injection, but 
the leukocyte count returned to normal very 
rapidly. Bone changes were noted 
radtographically in soae anlnals, especially 
those injected at six weeks of age vith Pu 
239. {Auth) (FHH) 

See also report HV-76000, (p. 1-10). 



<198> 
SB 

<198> 
HcClellan, R.O., l.j. Clarke, G.S. tott, ant 
l.K. Bustad, Gsneral Electric Company, Kinford 
Atoaic Products Operation, Blolcgy Laboratory, 
Richland, VA. 1963, January 15 
Coeparative Toxicity of strcntloa 90, Radian 
226, and Platoniaa 239. HR-760CO: Part of 
Kornberg, B.A. and svezea, E.G. (Eds,), Ranford 
Biology Research Annual Report for 1962, (p. 
1-10), 269 p. 

Hale ainiature swine, vhlch received a single 
intravenous injection of Sr 90, Ra 226, or Fu 
239 18 aonths previously vhen six veeks, six 
sonths or one year of age, vera killed to 
study the earl; effects of these 
radionuclides, only alnlaal radiographic 
changes vere observed, severe histological 
changes characterized principally ty 
disorganization of developing bone and 
necrosis and fibrosis vere observed in each 
of the age groups vith all three 
radionuclides. On the basis of histological 
changes In bene, Fu 239 in svine, 
irrespective of ago, is sore daaaglng pet rad 
than Ra 226 or Sr 90. Three faaalea injected 
intravenously with Ra 226 at three to four 
years of age all developed clinical syaptoas 
of severe renal daaage and succuabed seven tc 
nine aonths after injection. (Autfc) 

<199> 
ncclellan, R.O., H.w. Casey, and l.K. Bustad, 
General Electric coapany, Harford Atoaic 
Products Operation, Biology labcratory, 
Richland, VA. 1963, January 15 
Transfer of Soae Radionuclides tc Hilk. 
HW-76000; Part of Romberg, H.A. and Svezea, 
E.G. (Eds.). Hanford Biology Research Annual 
Report for 1962, (p. 98-108), 269 p. 

nature purebred Suffolk feaale sheep in their 
second to fifth aonth of lactation vere 
injected intravenously vith Ca 05, Sr 90, RU 
106, Pa 1»7, Ra 226, B 233, cr Ca 200. All 
of the radionuclides vere adLinistered as 
nitrates. Hllk, plassa. and vhole blood 
saaples vere collected and radioanalyzed for 
a ten-day period folloving injecticn. The 
rates ot plasma clearance of the 
radionuclides for the ten days folloving 
-administration in decreasing crder are: 0 
233. Ca 200, Ca 05, Ra 226. Sr 90, Pa 1U7 and 
Ru 106. The average ailk-to-plasaa ratios 
vere: Ca 85, 30; Sr 90, 10; Ra 226, 6; Pa 
107, 2.5; Ca 200, 2; Ru 106, 0.015s and 0 
233, 0.08. (Auth) 

<2C0> 
RcDonald, R.B., Bittells Heaorial Institute, 
Pacific Northwest Labcratorlea, Biology 
oapactaant, Richland, WA. 1913, April 
Raaoval of Plutonlua by Pulaocar; Lavage. 
BIWl-1750 (Part 1); Part of Thoapson, R.C. 
(Ed.Annual Report for 1972. (p. 60-65). 103 p. 

The reaoval of Insoluble Pu froa the lang by 
palaonary lavage was about 50* officiant in 
degs after 19 vaekly lavage sessions 
beginning 8 days after exposure to Pa 219 
Pu02. The pathologic consequences of this 
traataent were evaluated. All lavaged longs 
shovod an increasad goblet cell production, 
nc lung daaage Mas observed at as hr and at 7 
days poatlavage. Eats received Pa 239 Pa02 
by Inhalation: 7 dayB later thnlr lungs vere 
lavaged vith the test solution; they vara 
killed, and the lunge and lavage flald 
analyzed for Pa. Physiological saline vas 
the reference vash solution. Soae of the 
agents tested Included dlaethylsulfoxlde 
(EHSO), onSO plus DTPA, 0.25* sucrose, KC1, 
1.8* Had. vatec. Pluronlc and Triton X-100. 
The reference vash solution, 0.9* ttaCl, 
resoved 10 to 16* of lung platoniua in a 
single lavage session. Reaoval vas Increased 
about 50* vith Triton X-100 or vlth 1.S* H a d 
and the coablnatlon of the tvo doubled the 
aaount reaoved. Rash solutions 0 degrees C 
cr 50 degrees C vere no aore effective than 
body-teaperature solutions. Water or sucrose 
lavage reaoved only about 3* of the lung Pu. 
Addition of pronase to saline essentially 
blocked pu reaoval. (FRU) 

<2011 
Hahlua, D.D., Eattelle Heaorial Institute, 
Pacific Northvest laboratories, Bio'rgy 
Departaent, Richland, RA. 1965, January 
Effect of Dietary and Roraonal Manipulations on 
Neptuniua 237 Induced Fatty Livers. BNNL-122; 
Part of Thoapson, R.C. and Woods, S.W. (Eds.), 
Hanford Biology Research Annual Report for 1960, 
(p. 79-80), 216 p. 

tleptuniua 237 vas adainlfltered intravenously 
ti. rats as the citrate caaplex, pH u.O-u.5, 
aid livers vere reaoved 20 or 08 hr after 
adainistration for fat deteraination. It vas 
found that liver fat accuaulation induced by 
injection of Np 237 can te reduced by prior 
hypophysectoay or adrenalectomy. Oral 
adainistration of glucose or butylatej 
hydroxytoluene also resulted In a decreased 
fatty response to Np 237. Thyroidectomy, 
ovariectomy, and testosterone treataent vere 
vithout effect in female rats. Castration or 
injection of estradiol did not render the 
sale more susceptible to Np 237 induced fatty 
livers. (Auth) (FHH) 
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<202> 
pahlu», D.D., General flectrlc company, Itanford 
Atoaic Products operation, Biolcgy Laboratory, 
Richland, VA. 1963, January is 

Intercellular Binding of fteptunius and 
Platonlua. HH-76000; Part cf Kornborq, H.A. and 
Svezea, E.G. (Eds.), Hanford Biclcgy Research 
Annual Report for 19(2, (p. 36-3e), 269 p. 

feaale rats aore injected tilth 6 ag Hp 237/kg 
body vnlght or 16 aq Pu 239/kg of tody 
velght. The anieals vere sacrlfIctfi either 
1/2, 20, or 72 hours post injection. The 
orqans vere reaoved and 101 hosogenates 
prepared in 0.25 H sucrose. Separation intc 
nuclear (pins cellular debris)< 
mitochondrial, aicrosoaal, and soluble 
fractions vas carried oat hy scans of 
differential centrlfuqatlon. The 
distribution of an 237 and Pa 230 in 
subcellular fractions of liver and kldcey of 
th9 rat vas found to vary vith the tissue 
studied, the element used, and the chemical 
fora of the element administered. At both 
1/2 and 72 hours post injection, the 
distribution of Bp 23V administered as the 
nitrate in liver tractions shov that 
aitochondria contain the largest aaount of 
the activity. The nuclear fraction contains 
the next greatest amount, vith appreciable 
quantities appearing in the aicroscaal and 
soluble fractions. At 1/2 hcur after 
in-Joction, the pattern of distribution of *p 
237 is guitc different In the kidney compared 
to the liver. Hhen Hp 237 is adainistered in 
the citrate tora and the anlials sacrificed 
after 20 hr, the nuclear fraction becoaes the 
aost heavily labeled. At 1/2 hr after 
inlection of Pa 239 in the nitrate fora, the 
most activity is found in tbe nuclear 
fraction of both liver and kidneys. Hovever, 
the aitochondrlal and soluble fractions of 
liver each contain about 251 of the Pu 239, 
vhile the soluble fraction of kidney contains 
approxiaately three tiaes the pu 239 present 
in the aitoehondria. (FHH) 

Table 1 shovs the distribution cf Hp 237 nitrate 
in liver and kidney fractions of rats. Table 3 
shovs the distribution of Pu 239 nitrate in 
liver and kidney fractions of rets. 

<203> 
HcClanahan, B.J., and H.A. Ragan, Battelle 
Heaorial Institute, Pacific Northvest 
Laboratories, Biology Department, Richland, RA. 
1965, January 

Translocation of subcutaneously Administered 
Plutonium 239 Pu02. BHHL-122; Fart of Thompson, 
R.C. and Hoods, 5.H. (Eds.) , Hanford Biology 
Research Annual Report for 1960, (p. 61-82), 216 
P. 

Blond miniature svine vere injected vith 3.5 
uCi of Pa 239 Pu02 in 0.01 al of 0.11 
polypropyleneglycolethyleneoxide polymer in 
each foreleg at each of tvo sites. The. 
animals vere sacrificed 1, 7, 30, 60, and 90 
days after injection. The aicant of 

Flutonius deposited in soft tissues follovlng 
subcutaneous injections of Pu 739 PU02 was 
•tout one-hondreth of that deposit*! vhen Pu 
239 nitrate vas Injected. The regional lymph 
ncdes vere an exception, accumulating up to 
cne-half as much vhen P» 7:3® I»U02 vas 
inlected as vhen Pa 239 nitrate vas injected. 
(Auth) (FHH) 

Table 1 shovs Pu 219 in tiniiues of svine. 

<2007 
HcClon»har, B.J.. E.B. Hovurd, H..A. Ragan, and 
J.L. Beaaer, Battelle Heaoclal institute, 
Pacific Horthvest Laboratories, Blolatjy 
Department, Richland, HA. 1968, Hay 

lute Effect* ot Intraderaally Adainistered 
Plutonium in Svlne. BNHL-710; part of Thompson, 
R.C. et al (Eds.), Annual Report for 1967, (p. 
i.12-1.10), 253 p. 

At 9 aonths of age, tel. Hanford miniature 
svine vere injected intradermally vith 
Flutonlum nitrate. Five years after aultiple 
intradermal injections, liver and skeletal 
burdens vere 6.5 and 9.21, respectively, of 
the adslnlstered dose. The skin sites 
retained 2-71 ot the injected plutonlua. The 
liver vas diffusely cirrhotic vith severe 
fatty degeneration and necrosis of the 
hepatic coed cells. Sone of the lymph iiodes 
displayed a significant, hyperplasia in the 
getainal follicles, and the hepatic node vas 
lyaphomatous. (Auth) 

Table 1 shovs retention of Pu in tissues of 
alniature svlne, five years after intradermal 
injection. 

<205> 
HcClanahan, B.J., Battelle Heaorlal Institute, 
Pacific northvest Laboratories,, Biology 
Department, oichland, HA. 1968, nay 

Plutonium-Contaminated Hound Studies. BNHi-711-
Part of Thoapson, R.C. et al (Eds.), Annual 
Report for 1967, (p. 6.3-5.7), 253 p. 

Lacerations vere aade through the skin and 
subcutaneous tissue of the hind leg of rats. 
Solutions or suspensions of the appropriate 
Plutonian compound, containing about 5 uCi Pu 
239, vere placed in the vounds. One-half 
hoar later the vounds vere rinsed vith 500 al 
of either 0.91 NaCl or 0,21 DTPA in 0.91 
Had. Some of these aninals vere 
subsequently injected intravenously vith Ha3 
Ca DTPA (10 ag/kg body veight) daily for a 
total of five injections. In the experiaents 
Pu vas injected subcutaneously as the nitrate 
or as the previously fcrmefi DTPA chelate. 
Scne of these animals vere subsequently 
treated vith DTPA intravenously, at 
approxinately daily intervals for a total of 
nine treatments. It vas found that plutonium 
vas not effectively removed from contaninated 
sounds by irrigation,uitb DTPA, nor from 
intramuscnlar deposition sites by suffusion 
aith DTPA. simultaneous administration of 
dimethylsulfoxide (DHSO) did not increase the 
effectiveness of DTPA. Plutonium injected 
subcutaneously as the'DTPA'chelate vas 
rapidly absorbed and 851 vast excreted in the 
first day's urine. (Auth) (FM) 

'ft 
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<206> 
HcClanahan, B.J., and H.A. Ragan, Battelle 
Henorlal Institute, Pacific Horthvest 
Laboratories, Biology Departaent, Bichland, HA. 
1966, January 

Translocation of Subcutaneaualy Deposited 
Plutoniua. BBHL-280; Part of Thoapson, R.C. and 
Svezea, E.G. (Ida.), Annual Report for 196S, (p. 
83-85), 139 p. 

Hinlature svine vere Injected subcutaneously 
on each foreleg vith Pu 239 Fu02 in 0.11 
poly^'opyleneglycolethyleneoxlde pclyaer to 
obtain inforaation on plutoniua 
translocation. The effects cf 
dlethylenetriaainepentaacetic acid (DTPA) and 
diaethylsulfoxide (DHSO) cn translocation 
folloving subcutaneous injections cf Pu 
239 (*4) nitrate in rats were also 
investigated. Folloving subcutaneous 
injection of Pu 239 Pu02 in ainlature svine, 
soft tissue concentrations of Pu 239 shoved a 
continuing increase over a 1 year period. 
Treataonts designed to alter translocation of 
Pu 239(*tt) nitrate in rats ./ere generally ef 
little effect. (Auth) (FHH) 

Table 1 shovs pu 239 concentrations in the soft 
tissues of svine folloving subcutaneous 
Injection of Pu 239 Puo2. 

<207> 
Huth, G.C., and P.J. Noldofsky, General Electric 
Coapany, space Technology Products, 
Philadelphia, PA. 1971 
In vivo Heasureaent of Plutoniua and other very 
Lov Snergy Eai%ters. IAEA-SH-143/33; 
STI/POB/269; coHF-701112: Part cf Proceedings of 
a Syaposiua on Hew Developaents in physical and 
Biological Radiation Detectors held in Vienna, 
Austria, Noveaber 23-27, 1970, (p. 226-234), 742 
P. 

A new type of radiation detector, the silicon 
avalanche diode, has Bade possible the 
previously inposslble in vivc aeasureaent of 
beta radiation as low as 5 fee? and x ray and 
gaaaa radiation as low as 1 keV. The solid 
stat.e analoque of the proportional counter, 
the avalanche diode provides internal charge 
gain within the silicon wafer, raising the 
radiation-induced signal far above the 
detector noise level. By this aechanisa, 
radiation foraerly belov detector noise level 
can be detected vlth extreaely lov background 
(on the order of 1 count per alnute) at 
teaperatures up to 100 deqrees C. 
Applications are being explored in nuclear 
aedicine in the fields of bone scanning with 
I 125, eye tuaor studies with P 32 and I 125, 
rapid analysis of skin cancer respense to 
treataent (p 32), and in vivc detection of 
plutcniua via the 13.6, 17.4, 20.5 keV L x 
rays froa the uraniua daughter. All these 
applications sake use of the three principal 
characteristics of the avalinche detector: 

(1) internal gain; (2) saall size—as saall 
as 3 aa (or as large as 30 aa) diaaeter; and 
(3) low noise and high sensitivity even at 
elevated teaperatures. Currently, in vivo 
aeasureaents of plutoniua lodged in bronchial 
and aetastinal lyaph nodes behind the lungs 
are proceeding using a flexible detector 
probe that is inserted in the esophagus, in 
effect, partially swallowed. The experiaents 
are perforaed with dogs whose inhaled 
plutoniua has been filtered by these nodes 
froa the lungs. At present, a alniaua 
detectable aaount at an 84% confidence level 
of Pu 239 of typical coaposition (i.e. 
including snail aaounts of other Isotopes) 
detected by an avalanche detector in the 
esophagus is about 20 ncl. The results of 
the nuclear aedlcal investigations being 
carried out by a dozen physicians throughout 
the United states on these ana other 
applications indicate that the avalanche 
detector Is Baking possible. In aany cases 
for the first tlae, reliable in vivo 
ceasureaent of extreaely soft radiation with 
drastically reduced background and over a 
wide teaperature range, (Auth) 

<208> 
Anspaugh, L.R., P.L. Phelps, G. Hollnday, and 
R.O. Haaby, Lawrence Radiation Laboratory, 
Bioaedlcal Division, Liveraore, CA. 1970, 
Hcveaber 13 
Distribution and Redistribution of Airborne 
Particulates froa the schooner Craterir.g Event. 
0CRL-72534; COHF-701106-5; part of'Proceedings 
of the 5th Annual Health Physics Society Hidyear 
Tcplcal syaposiua on the Health physics Aspects 
cf nuclear Facility Siting, held in Idaho Falls, 
Idaho, Hoveaber 3-6, 1970, Vol. 2, (p. 42 8-446), 
288 p. 

Project schooner, a 31-kt nuclear craterlng 
detonation, was conducted on Deceaber 8, 
1968, at the Hevada Test Site. Twelve 
saapiing stations consisting of 6 each, 
radiation activated, hlgh-voluae air samplers 
vere established on arcs 6 and 50 ailes 
downwind froa the detonation site. Two 
stations were located upwind. The air 
saaplers were electronically progressed to 
operate in a seguential fashion. Intensive 
saapling extended ap to 6 veeks folloving the 
event. Hore than 20 gaaaa-eaittlng 
radionuclides vere identified in the airborne 
particulates by the use of a Ge (Li) detector. 
Several days after the event, H 181 vas the 
predoainant radionuclide detected, and served 
as a unique tracer. Half-life of suspended 
radioactive particulates was observed to be 
38 days. Resuspension factors were 
celculated and found to vary betveen 6 x 
10(E-5) and 10(E-1)/a. Data shaved the 
passage of radioactive particulates not to 
cccur as an abrupt event but for the air 
activity to reaaln high for long periods of 
tiae after the detonation. Secondary peaks 
of air activity vere seen as late as 2 to 4 
days postshot and aaounted to as auch as 30* 
of the Initial activity. Contributions of 
redistribution cffects to the long-tern 
radiological hazards associated vlth nuclear 
events are qualitatively discussed. (Auth) 



61 
<1121> 

<209> 
Balr, *.J., and A.D. Wiggins, General Electric 
Company, Hanford Atonic Products Operation, 
Biology Laboratory, Richland, NA. 1963, January 

Life span of nice Following Inhalation of 
Plutonian Dioxide. HW-76000; Part of Romberg, 
fl.A. and svezea, E.G. (Eds.), Hanford Biology 
Research Annual Report for 1962, (p. 115-117), 
269 p. 

Pulaonary deposition of Pu 239 Pu02 (0.03B to 
0.72 nci) in nice ranging in age fron 122 to 
369 days had no significant effect on their 
life span. Lungs and skeletons fron a nunber 
of nice vere analyzed for I'u 239 content and 
each was found to contain 0.1 to 10 pel. The 
lean age at tine of death for all groups 
Tailed fron 619 to 7B2 days. (Auth) (PHH) 

<210> 
Evans, R.D., A.I'. Keane, and H.H. Shanahan, 
Massachusetts Institute of Technology, 
Department of physics. Radioactivity center, 
Canbridge, HA. 1972 
Radiogenic Effects in Man of Long-Tern Skeletal 
Alpha Irradiation, part of stover, B.j. and 
Jee, N.S.s. (Eds.), Radiobiology of Plutoniun. 
J.w. press, salt Lake City, Otah, (p. U31-U6B), 
552 p. 

In the absence of hanan-injury data, sone 
radiation protection guides fcr Pn 239, Sr 
90, and other bone-seeking radionuclides are 
founded on the hanan radiun tnse-llne or 
reference standard of 0.1 uCl Ra residual 
burden, coibined with radionuclide toxicity 
ratios deternined fron observations on 
long-lived experinental anlnals. In the 
H.I.T. series of hanan lcng-tern radiun 
cases, fron a presently identified population 
of about 2200 individuals, scne 600 have so 
far been stodied (1970) while living plus 
about 60 nfter death through autopsy 
speclnens, exhanations, or willed bodies, in 
addition to 120 natched control individuals. 
At average skeletal cunulative dosages above 
about 1000 rads larked radiobiological 
effects are seen. Among the 
epidenlologlcally suitable (unselected) 
high-dose cases, the cunalatlve incidence of 
bone sarcoias plus head carcincnas is about 
0.28. The tunor appearance tlae in huaans 
seeas to increase with decreasing dosage, as 
it does in beagles, such that there vould be 
a doaain of dosages for vhlch the required 
tunor appearance tine exceeds the life span, 
thas defining a practical threshold dosage. 
The origin and proper use of ONSCBAR-ICRP 
linear nonthreshold nodels in fornnlatlng 
aixinua-risk estimates for large-population 
exposures to lov doses of radiation is 
revieved. In haaans undergoing long-tera 
skeletal alpha-irradiation there is evidence 
for recovery processes and dcse-rate 
dependence. Life-long observations are 
required before the response-vs-dosage 
relationships are certainly the final values. 

Vigorous and long-tern efforts vill be 
exerted by the AEC's center for Human 
Radiobiology to obtain the maxiuum 
infornation froa this unique. Inadvertently 
exposed, and irreplaceable hunan population. 
(Auth) 

The report deals with radiua and aesothoriua 
toxicity in aan bat can be used as a base line 
or reference standard for deterainatlon of the 
toxicity ratio of other bone-seeking 
radionuclides such as Pu. 

<211> 
Carpenter, B.S., National Buceaa of standards. 
Analytical Cheaistry civision, Activation 
Analysis Section, Washington, DC. 1972 
Quantitative Applications of the Nuclear Track 
Technigue. Klcroscope, 20, 175-782 

The nuclear track technique has been applied 
to the quantitative determination of several 
elenents that enit charged particles. The 
detector sanple "sandwich" is exposed to the 
desired radiation source, fast or thernal 
neutrons, or high energy photons, and the 
charged particles emitted are registered in 
plastic detectors. The elenents boron, 
lithium, nitrogen, thoriua and uraniui have 
been deterained in varloas aatrices; e.g., 
liver, orchard leaves, toaato leaves, blood, 
glass, soil, steel and ninerals. The aaount 
of aaterlal in these aatrices is deterained 
in three different vays: the absolute 
aethod, the aethod of standard additions and 
the conparative method. All three of these 
methods require that the plastic detectors be 
chemically etched and the resulting optically 
visible tracks are then counted vith the aid 
of an iaage analyzing alcroscope. (Auth) 

<2121 
Hclzer, R.E., Institute of. Geophysics and 
Planetary Physics, Los Angeles- CA. 1972, 
October 20 
Ataospheric Electrical Effects of Nuclear 
Explosions. Journal of Geophysical Research, 
77(30), 5845-5855 

A series of electrostatic field measurements 
vere Bade in the vicinity of nuclear 
explosions on the Nevada Proving Ground of 
the Atonic Energy connlsslon in 1952. The 
prograa vas carried out during foar tests of 
Operation Tumbler-Snapper. Detonations vith 
energy yields in the 20-k range produced 
electric dipoles with the negative charge 
uppernost and vith soments of a fev coaloab 
kiloieters. The electrical field produced by 
the nuclear cload coald be observed for 
several ninates after the explosion vhile the 
cloud saved upward through the troposphere to 
the vicinity of the tropopause. The 
estiaated nagnitude of the dipole moment of 
the cload increased for several minutes as it 
saved upward. The results of the tests are 
In qualitative agreenent with a 
ganaa-ray-coapton electron aodel of charge 
separation. Difficulties associated with 
quantitative predictions of the model are 
discussed. Tbe passage over the instruments 
of a veakly radioactive cloud from the stea 
of tbe mushroom cload in one test produced 
results that are interpreted as a 
perturbation of the norwal air-earth current 
systea. (Auth) 
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<213> 
Saith, V.H.. J.P. pack, an! O.K. Craig, Battelle 
Heaorlal Institute, Pacific Northwest 
laboratories. Biology Departaent, Richland, RA. 
1973, April 

Radlolytic Effects on Chelatablllty of Plutonian 
Oxide, BRHL-1750 (part 1); Part of Thoapson, 
H.C. (Ed.), Annaal Report for 1972, (p. 63-6H), 
103 p. 

Ultrafiltration of pn oxides, stored as 
aqueous suspensions, reveals increased 
solubility vlth tlae for the higher specific 
activity isotope Pu 238. Coaplexing by D!PA 
is facilitated by the radlolytic degradation 
of the oxide and by length of contact tlae. 
(Auth) 

<21 «> 
Sanders, C.L., Battelle Heaorial Institute, 
pacific Northwest Laboratories, Biology 
Departaent, Richland, RA. 1968, Bay 
phagocytosis and Translocation cf 
Intraperitoneally injected Plutcnlua 239 Pu02 
and Plutonian 238 Pu02 Particles. BN«L-71t|; 
Part of Thoapson, R.C. et al (Eds.), Annual 
Report for 1967, (p. 6.13-6.17), 253 p. 

Feaale rats vere given intraperitoneal 
injections of either 1.0 uci Pu 239 Pu02 or 
1.8 uci Pa 238 Pu02 particles cf ccunt aedlan 
diaaeter 0.05 u suspended In 2 al saline. 
Aniaals vere selected at intervals folloving 
injection and the abdoainal cavity vashed 
tvice vlth 10 al saline, peritoneal fluid 
cells froa the vash vere exaained 
autoradlographlcally. other anlaals vere 
sacrificed tor assay of tissues for 
plutonlua. Particles of Pu 239 PuC2 and Pu 
238 Fu02 were phagocytized by peritoneal 
aononuclear phagocytes at siiilar rates. The 
Pa 239 Pu02 vas transported to the lyaphatics 
of the oaentua, resulting in necrosis of the 
oaentua and subsequent release of Pu 239 back 
into the peritoneal cavity. The fate of the 
Pa 238 Pu02 particles vas distinctly 
different and as yet not cospletely resolved. 
There vas a substantially greater proportion 
of the Pu 238, as couparea tc pn 239 that 
eventually deposited in the liver and other 
tissues. It vas noted that the phagocyte 
played a vital role in the clearance of 
particulate Pu fron the peritoneal cavity. 
(Auth)(PHH) 

<215> 
Sanders, C.L., Battelle Heaorial Institute, 
pacific Northvest laboratories. Biology 
Departaent, Richland, HA. 1973, April 

cocarcinoqenic Effect of Plutoniua 239 PU02 and 
Asbestos in the Lang. BNBL-1750 (Part 1); Part 
of Thoapson, R.C. (Ed.), Annual Report for 1972, 
(p. 31), 103 p. 

Four qroups of rats vere given intratracheal 
instillations of either Pu 239 Pu02, 
chrysotile asbestos, Pu 239 Eu02 plus 

cbrysotlle asbestos, or saline. Particulates 
vere suspended in 0.3 al saline prior to 
instillation. The coadainlstration of Pu 239 
Pu02 vith asbestos resulted in less excretion 
of Pu 239 than was the case with Pa 239 Pu02 
only. Focal granuloaatoas lesions vare 
ccaaon around bronchlolar areas of the lung 
in aniaals receiving asbestos, plutoniua 
oxide particles tended to concentrate in 
these asbestos-induced lesions foralng "hot 
spots" of alpha activity. (FHH) 

<216> 
Sanders. C.L.. Battelle Heaorlal Institute. 
Pacific Northwest Laboratories, Biology 
Departaent, Richland, HA. 1973, April 
Effect of Tasting on Reaoval of Plutonlua by 
DTPA. BNHL-1750 (Part 1); Part of Thoapson, 
R.C. (Ed.), Annual Report for 1972, (p. 59-60), 
103 p. 

Retabolic alterations due to fasting had no 
effect on the biologic deposition of Pu 239 
fno2 injected intraperltcneally in rats or on 
decorporatlon of Pa vith DTPA. (Auth) 

<217 > 
Sanders, C.L., and R.R. Adae, Battelle Heaorial 
Institute, Pacific Northvest Laboratories, 
Biolcgy Departaent, Richland, HA. 1968, Ray 
The Cltrastructure of Peritoneal Mononuclear 
Phagocytes Exposea in vivo to plutoniua 239 Pu02 
Particles. BNHL-71U) Part of Thoapson, R.C. et 
al (Eds.), Annual Report for 1967, (p. 
6.20-6.21), 253 p. 

Feaale rats given intraperitoneal injections 
cf 1.1 uCi pu 239 PU02 (count ledian 
diaaeter, 0 . 1 2 u) vere killed at 2 , 6, 2 1 , or 
168 hr after Injection and the peritoneal 
cavity was vashed with saline. Peritoneal 
cell pellets vere fixed and sectioned and 
autoradlograas of sections vere prepared. 
Nuaerous electron-dense particles vere found 
localized within cytoplasalc vacuoles of 
phagocytes. These vere shovn to be plutoniua 
ty electron aicroscopic autoradiography. ?u 
vas also found In lysosoaes in the cytoplasm 
of the nhagocytes at 7 days. Only ainiaal 
alterations in phagocytes vere observed 
during the first 6 hr but obvious necrosis 
vas observed at 7 days. Lyaphocytes vere 
depleted after the first day. Necrosis of 
lyaphocytes and their subsequent engulfaent 
and digestion by phagocytes vas frequently 
observed after the first day. It vas 
concluded that peritoneal aononuclear 
phagocytes were nore resistant to alpha 
Irradiation than vere other peritoneal cells. 
Phagocytosis of plutoniua particles during 
the first few hours after deposition did not 
result in ultrastractural daaage which vould 
appear to inpair their ability to transport 
Farticles to the visceral peritoneum. (FHH) 
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<218> 
Stevens, H., D.R. Atherton. B.J. stover, and 
P.w. Bruunqer, University of Utah, College of 
nedlclne, Radiobiology Division, Depactaent of 
Anatoay, salt Lake City, UT. 1973, narch 31 
Comparison of the Intracellular Distribution of 
Plutonlua 239, Aaericiua 2<I1 and callfocnlua 209 
In Livers After Intravenous Adainistration. 
COO-119-2U3; Part of Dougherty, T.P., Research 
In Radiobiology, Annual Report cf Vork In 
Ptogress In the Internal Irradiation Program, 
(p. 201-212), 100 p. 

The intracellular distributicn in livers of 
beagles lnlected intravenously with either Pu 
239(»u), An 201 (« 3). Cf 209(*3) or Cf 252(»3) 
In 0.0Q n citrate, pR 3.5, vas studied 
serially. Liver hoaogenates vere 
fractionated by differential centrlfugation. 
A altochondrlal fraction vas obtained by 
centrifugaticr. at 60,000 g-aln, a lysososal 
fraction at 8 x 10(E*5) g-aln and a cytosol 
at 6 x 10(E*6) g-aln. Initially all three 
nuclides vere found in the cytcsol and aostly 
associated vith ferritin, considerably 
higher concentrations of An and Cf than Pu 
remained in the cytosol at progressively 
longer tines after administration. The order 
of the rate of reaoval of nuclide froa the 
cytosol vas Pu >> Cf > la. As the nuclide 
vas reaoved froa cytosol It tecane associated 
vith subcellular organelles. Ho ccnstant 
relationship vas observed fcetveen 
concentration of nuclide and aitochondrial or 
lysosoaal Barker. The ratio of nuclide to 
lysosoaal Barker vas consistently higher In 
the mitochondrial fraction than in the 
lysosomal fraction. Hovever, significant 
contaaination of the aitochondrial fraction 
vith lysosoaes vas not deacnstrated using 
electron nicroscopy. It is concluded that 
mitochondria and lysosoaes and possibly other 
organelles are involved vith nuclide binding 
in canine liver cells. (Auth) 

<219> 
Sanders, C.L., Jr., Battelle neaorlal Institute, 
Pacific Korthvest Laboratories, Biology 
Department, Richland, HA. 1972 

Carcinogenicity of Inhaled Plutonium 238 In tho 
Rat. BHVL-SA-0659; C0NP-730603-2: Part of 
Proceedings of the 18th Annual Health Physics 
Scclety Resting held in Hiaai Beach, Florida, 
June 17-21, 1973, (U0 p.) 

Three groups of albino, feaale rats vere 
exposed to an aerosol of soluhle Pu derived 
from crushed Pu 238 Pu02 microspheres 
susoended In physiological saline. Initial 
alveolar burdens of Pu 238 vere 5 ncl (Group 
I), 13 nCi (Group 2). and 230 nCi (Group 3). 
Cnly 1* of the initial alveolar lung burden 
reaalned in the lung at one year, decreasing 
to 0.3* by 600 days after exposure. The Pu 
233 body burden vas 25* of initial alveolar 
burden at one year, decreasing to 12* by 
1,000 days after exposure; about half of the 
body burden vas found In the skeleton at 
these times. The cuaulatlve radiation doses 
tc the lung at tvo years tfter exposure vere 
9 rads (1), 32 rads (2), and 375 rads (3). 
Unexposed controls exhibited a aedian 
survival tlae of 825 days as coapared to 
experimental survival tlaes of 650 days (1), 
675 days (2), and 550 days (3). The 
Incidence of lung tuaors In controls vas 1.1* 
as coapared to incidences in pu 238 exposed 
tats of 6.6* (1), 23.3* (2), and 25.0* (3). 
The incidence of all tuaors, other than 
aaaaary tumors, vas 0.3* in unexposed 
controls, and in Pu 238 exposed rats, 26.7* 
(1), 36.6* (2), and 06.8* (3). It vas 
concluded that exposure of rats to saall 
amounts of inhaled Pu 239 resulted in a 
significant incidence of tuaors in the lung 
and other tissues. (Auth) 

<220> 
Stevart, K., and R.H. Wilson, united Kingdom 
Atomic Energy Authority, Atoaic weapons Research 
Establishment, Aldereaston, Berkshire, England; 
University of Rochester, Rochester, NT. 1969, 
Harch 

Pinal Evaluation of the Biological Heasureaents 
on Operation Roller Coaster (Joint US/UK Field 
Experinents). AHRE-0-76/67; 06 p. 

The aeasured lung burdens of Pu for the three 
types of aniaal: burro {representing the 
horse), sheep and dog, are assessed In teras 
cf the respirable aerosol determined froa 
results obtained vlth cascade iapactors. 
consistent agreement betveen the tvo kinds of 
saapler is obtained. The observed changes in 
lung burdens vith tiae are exaained and 
relationships deduced by regression analysis. 
The statistical analysis of the results 
shovs that those for each aniaal species fora 
a self-consistent set. Methods of estiaating 
the dose to aan folloving exposure to aerosol 
clouds of the kind foraed on the Doable 
Tracks .\nd Clean Slate 2 experiaents are 
proposed. (Auth) 

Table 5 shovs lung depositiou/retention of Pu in 
sheep. Table 6 shovs lung deposition/retention 
of pu in burros. Table 7 sbovs aerosol 
retention of Pu in dogs and sheep. Several other 
tables and figures are given including soae on 
particle size distribution and radiation dose to 
lungs. 
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<221> 
Smith, v.H., General electric company, Hanford 
Atoaic Products Operation, Biology Laboratory, 
Richland, RA, 1963, January 15 
Prevention of Plutonian and Neptunlaa 
Deposition. HR-76000; Part of Romberg, R.A. 
and svezea, E.G. (Eds.), Hanford Biolcgy 
Research Annual Report for 1962, (p. 143-148), 
269 p. 

Rats were injected vith 1.5 nci of Pa 239 as 
the pH 5.5 citrate. Ten ninutes later 
ultrasonic irradiation of the right rear leg 
vas started and continued for 30 ainutes 
using a General Electric ultrasonic 
generator, vith a frequency cf 100 kc/s at 80 
aa. orethane vas adainistered in separate 
experiments both before and after Pu 
injection. Several other chelating agents, 
such as 8-HQ (8-hydroxyguinoline) and OH 
(B-aethyluafaelllferone) were tested. The 
effect of DTPA on Hp deposition vas 
investigated. Rats vere given 0.89 nCl Hp 
237 or 17.9 nci Hp 239 as the pH 5 citrate 
and treated with 4.5 and 1.5 amoles of DTPA 
respectively. The results shoved that there 
vas no statistically valid difference In Pa 
retention betveen the altrascnlcally treated 
and untreated legs In either the DTPA treated 
an control aninals. flrethane treataent 
before Pa injection decreased the liver Pa by 
half and increased bone Pu by a fourth as 
compared vith untreated controls or post-Pu 
treatment vith urethane. DTPA vas the aost 
effective agent studied, exercising greater 
effect on Pu than Hp. Effects of these 
agents on toxicity are also noted. (FHH) 

Table 1 shovs the effect of urethane and 
ultrasonics on liver and bone deposition of Pu. 
Table 2 shovs the effect of therapeutic 
treataent on retention of intravenously injected 
Pu. 

<222> 
Smith, V.H., Battelle Memorial Institute, 
Pacific Northvest Laboratories, Biolcgy 
Department, Richland, VA. 1965, January 
Removal of internally Deposited Plutonium from 
Rats. BHWi-122: Part of Thcmpscn, B.C. and 
Roods, s.w. (Eds.), Hanford Biology Research 
Annual Report for 1964, (p. 118-121), 216 p. 

Fenale, Sprague-Davley rats vere 
Intravenously injected vith 2 uCi Pu 239(+4) 
in 0.2 nl of pH 5 citrate buffer. One, 5 and 
24 hr later they vere treated vith 0.1 anol 
of deferoxanine (DrA) and 
diethylenetrianinepentaacetic acid (DTPA) 
(total treataent dose, 0.3 aiole). To 
prevent tetany, slightly less than an 
equivalent aaount of calciua vas qiven vith 
all DTPA doses. Orine and feces vere 
collected dally froa each treatnent qrcup of 
10 rats. Five days after injection of 
Plutonian, the aninals vere killed and 
tissues analyzed. When administered to the 

same rat DTPA and DFA shoved a cooperative 
action vhereln the plutonlua deposition in 
bene c< fleeted the DFA effect and the soft 
tissue .response vas that of DTPA. A similar 
response vas not shovn for the reaoval of 
vell-flxed plutonlun. (Auth)(FHH) 

Table 1 shovs effects of treatments on Pa 239 
ccntent of tissues of rats and excreta five days 
after adninistratlon. Table 2 shovs 
ccncentration of Pu 238 in liver, kidneys, 
Bpleen, fenur, urine and feces for treated and 
ccntrol rats eight veeks after isotope 
adalnistration. 

<223> 
Schubert, J., Argonne National Laboratory, 
Division of Biological and Hedical Research, 
Lenont, IL. 1961 
Internal Contanlnation and Its Treatnent. Part 
of Rajevsky, E. (Ed.), Proceedings of the 9th 
International congress of Radiology held in 
Hunchen, Germany, July 23-30, 1959. Georg Thieme 
Verlag, Stuttgart, Germany, (p. 1251-1257), 1625 
P-

The action of chelating agents in hastening 
the elimination of radloeleaents deposited in 
the body is described. Specifically, the 
effectiveness of the vell-knovn chelating 
agent, ethylened.'.aminetetraacetic acid (EDTA) 
is conpared to that of 
diethylenetrianinepentaacetic acid (OTPA) 
vith respect to its ability to hasten the 
ellnination of plutoniun and thoriun froa 
rats. The data shov that DTPA is nore 
effective that EDTA against trivalent and 
tetravalent radioelenents. Ultrafiltration 
studies of the radloelenents deposited in 
tissues before and after treatnent vith a 
chelating agent prove that diffusible chelate 
is foraed vithin the tissues, and that the 
diffusibillty of the chelate renains veil 
above the control levels for at least, a veek. 
This explains the observation that, 
falloving a single injection of chelating 
agent, the urinary excretion of the 
radloelenent remains veil above control 
levels for several days aftervard. While a 
chelating agent nay act efficiently against 
the nonpolymerized forms of hydrolyzable 
radioelements such as thorium, it is shovn 
that vhen the polymerized form of the 
radioelenent is injected, the chelating agent 
is much less effective. This is attributed to 
the slov rate at vhich the chelating agent 
depvlymerizes the inorganic polyner. on the 
other hand, subsequent injections of the 
chelating agent cause the urinary excretion 
of the polymerized element to be greater than 
that folloving earlier Injections—the 
opposite effect is observed vith the 
nonpolymeric or ionic form of the sane 
radloelement. The question of the possible 
effectiveness of chelating agents such as 
BETA against Sr 90 is discussed. 
Calculations based on mass action equations 
shov that it is highly improbable that these 
chelating agents can affect the excretion of 
Sr 90. cither calculations show that it is 
impractical to effect the removal of sr 90 by 
the administration of the stable isotope. 
(Auth) 



65 
<1121> 

<226> 
dot given, Nevada Operations Office, Las Vegas, 
NV. 1973, January 
Reports Available in Plowshare Open File. 
NVO-86 (Rev. 2); 30 p. 

A significant compilation of scientific and 
technical information has resulted fros 
Prolects Gasbuggy, RuXlson, Rio Blanco and 
wagon Wheel, all of vhich are a part of the 
o.s. Atoaic Energy connisslon's Plowshare 
Prograa to develop peaceful uses for nuclear 
explosives. The fundaaental concept in these 
underground engineering applications is to 
use the energy of a deeply buried nuclear 
explosive to increase the peraeability and 
porosity of rock thereby stinulating the flov 
of natural gas. The publications concerning 
Gasbuggy, Rulison, Rio Blanco and Wagon 
Wheel, that have been placed in the Plcvshare 
Open Files by tbe Nevada Operations Office, 
are listed in the docuuent. All of these 
publications are available to the scientific, 
technical, and industrial coaaunlties. Also 
listed are certain othor publications 
concerning the AEC's safety prograas for 
underground nuclear detonations which Bay be 
of particular interest. Addresses vhere the 
docuients aay be inspected or purchased are 
given. (FHH) 

<22U> 
Scott, K., H. Fisher, D. Axelrod, J. Crovley, 
A.J. Barber, and J.G. Hamilton, lawrence 
Radiation laboratory, liverncre, CA. 1906, 
October 15 
Hetabolisn of Plutoniua in Rats. HDDC-1018; 27 
p. (Declassified June 5, 1907) 

The results of detailed metabolic studies of 
plutoniun following oral, intramuscular, 
intravenous, subc'itnneous and intr'.^ulmonary 
administration to rats axe presented. 
Plutonium is not abtscrbod from the digestive 
tract. The skeleton is tbe chief crgan of 
deposition fcr plutoniun absorbed by the body 
following parenteral adalnlstrat.ion. The 
digestive tract is the principal channel of 
elimination, and the degree cf retention is 
very great. The rate of excretion is very 
slow, and the half-period of retention of 
plutonium by the skeleton is estimated to 
exceed 6 months. No significant differences 
in the netabollc properties of plutonium 
absorbed by the body were observed for its 3 
valence states. Considerable retention of 
plutoniua by the lungs follovlng 
intrapulaonary adnlnistration vas observed, 
and vas found to be highest for the +4 state, 
les3 for <5 Plutonium, and least for »6 
plutonium. A significant degree of 
absorption of plutonium from the lungs vith 
subsequent deposition in tbe skeleton tock 
place folloving the Intrapulaonary 
adainistration of solutions cf this element 
In its 3 valence states. (Auth) 

<225> 
Scott, K.G., H.c. lanz, D. Axelrod, J. Crovley, 
and J.G. Hamilton, lavrence Radiation 
laboratory, livermore, CA. 1906, October 10 
Studies on the Inhalation of Fissionable . 
Haterials and Fission Products and their 
Subsequent Fate in Rats and Han. HDDC-1276; 68 
-p. (Declassified August 28, 1907) 

Experiments vere done to ascertain the 
possible hazard resulting frcm inhalation of 
fissionable materials and fission products. 
Aerosols of platonlua, uranism plus fission 
products, protactinium, and short-lived 
fission products obtained frcn the cyclotron 
and the Clinton Pile vere administered to 
rats. A zr 8? aerosol vas administered to 
one hunan subject and to rats. Aerosols of 
the above eleaents vere alaost totally 
retained by the head and lungs iaaediately 
after exposure. After four days the lungs 
contained the largest percentage of these 
elenents. The eleaents deposited in tbe head 
vere quickly eliminated via the 
gastrointestinal tract. The sane avenue of 
eliaination vas used by the lungs, but at,a 
slover rate. The small percentage absorbed 
into the body was primarily deposited in the 
skeleton after conditions of equilibrium had 
been established. Radioaatographic studies 
indicate that the site of deposition in the 
lungs of these materials is in the bronchial 
passages and the alveolar stractares. They 
are rapidly reaoved from the bronchial tree, 
presua&bly by ciliary action and are very 
slovly released froa the alveoli. No 
accumulation of any of the radloeleaente vas 
observed in either blood vessels or lyaph' 
nodes. (Auth) 

<227> 
Brovn, G.W., Jr. (Ed.), University of 
Washington, College of Fisheries, Seattle, WA. 
1968 
Desert Biology, special Topics on tbe physical 
and Biological Aspects of Arid Regions. 
Acadeaic Press, Nov York, New Tork, Vols. 1-2, 
635 p. 

Basic biological and physical inforaation on 
the desert and arid regions of the vorld is 
presented. A desert conmunity, the Nerkhlyat 
Jebels near Khartoum is- first described. 
Succeeding chapters are devoted to causes, 
climates distribution and geological aspects 
of deserts, biology of plants, aaphibians, 
reptiles, birds and aaaaals in desects, 
desert lianology, venoms of desert anlaals 
and huaan adaptation to arid environments, 
chapters 1-11 have been abstracted 
individually fcr the data base. (FHH) 
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<22S> 
Cloudsley-Thoapson, J.L., University of 
Khartoua, Departaent of zoology, Khartoua, 
Sa(lan. 1963 
The nerkhiyat Jebelsi A Desert Coaaanity. Part 
of Brown, G.W., Jr. (Ed.), Desert Biology, Vol. 
1, chapter 1. Acadealc Press, Res Tork, Rev 
Tork, <p. 1-20), 635 p. 

The nerkhlyak Jebels are hills to the 
northwest of Khartoas and they rise to a 
height of about 100 seters above the general 
level of the surrounding plain. The 
vegetation of the area is classified as 
acacia desert scrub. Sote plant species such 
as HAERUA CRASSIFOLIA extend upward froa the 
desert plain but others such as HOBISCUS 
nlCDARTHOS are restricted to the jebels 
because they are too selectively grazed 
elsewhere by easels. Life develops rapidly 
in the natural teaporary pools that appear 
each year after rain and last froa a fev days 
to 5. or 6 weeks. TRIOCS GEANARIUS, T. 
CANCBIFORHIS, HOIHA DUBIA and RETACYCLOPS 
HINUTUS are soae of rain faunn. The aaaaals 
coaaon to the area are huaped cattle, caaels, 
foxes (VDLPES PALLIDA), aongooses (ICHNEUHIA 
ALBICADDA), ground squirrels, jerbcas, hares 
and bats. The reptiles include snakes 
(PRYTHON SEBAB and RAJA RAJE), tortoises and 
lizards. The peculiarities and behavior 
patterns of soae of the arthropods are 
described auch as the Buprestid beetles, 
(STERSOCERA CASTANEA) , the bagwora 
(AUCHHOPHILA KORDOPENSIS), scorpion (LEIURIS 
QUIKQUESTRIATUS), aantids, grasshoppers, 
ants, wasps, flies, and spiders. (FNH1 

<229> 
Logan, R.F., University of California, 
Departaent of Geography, Los Angeles, CA. 196B 
Causes, Cliaates, and Distribution of Deserts. 
Part of Brown, G.W., Jr. (Ed.), Desert Biology, 
Vol. 1, Chapter 2. Acadeaic Press, Hew Zork, 
Rew York, (p. 21-50), 635 p. 

The sole coaaon characteristic of all deserts 
is their aridity. The causes of aridity are 
several. For exaaple. extreaely porous soils 
allow water to percolate through thea so 
rapidly that little is returned for the use 
of plants, thus creating an edaphic desert. 
Physiological deserts are present in the 
Arctic and Antarctic and at high altitudes on 
aountains in all latitudes because of the 
fact that water is present only in the solid 
fora (ice) and hence Is unavailable to 
plants. The world's deserts can be divided, 
cllaatically into five types, based on the 
causes of their aridity: (1) subtropical 
deserts, (2) cool coastal deserts. (3) rain 
shadow deserts, (1) continental interior 
deserts, and (5) polar deserts. The 
subtropical deserts include the Sahara of 
North Africa, the deserts of Arabia, Syria, 
Jordan, Irag, Iran, Afghanistan, Baluchistan, 
West Pakistan, the Sonoran Desert of Hexico, 
Arizona and California, the Kalahari of South 
Africa, deserts of Australia and saall areas 
of West Argentina. The cool coastal deserts 
are the Naaib or. the Coast of Southwest 
Africa, the Atacaaa, the coastal desert of 
Chile and Peru and the desert on the Pacific 
Coast of Baja California in nexico. The 
Great Basin deserts of Nevada, Utah and 
adjacent states, owe their existence to their 
rain shadow position on the lee of the Sierra 
and Cascade Ranges to the west and the Rocky 
Ncuntains to the east. Exaaples of the other 
desert types are given and the cliaatic 
conditions of and causes of aridity, are 
discussed in detail for all the desert types. 
(IHN) 

<230> 
Salth, H.T.U., University of Massachusetts, 
Departaent of Geology, Aaherst, HA. 1968 
Geologic and Geoaorphic Aspects of Deserts. 
Part of Brown, G.W., Jr. (Ed.), Desert Biology, 
Vol. 1, Chapter 3. Acadeaic press. New York, 
New York, (p. 51-100), 635 p. 

Detailed characteristics of the desert 
environaant are a function of the interaction 
of bedrock geology and surface processes 
through tlae. Bedrock geology sets the stage 
!cr various destructive processes and 
predeteraines the size, shape and 
distribution of landscape such as the 
aountalns and uplands, cliffs and 
cscarpaents, sand dunes and drainage 
features. The surficial deposits in desert 
lowlands, hydrologic aspects of desert 
basins, and desert soils are treated in 
detail. The surficial geological processes 
such as weathering, gravitational aoveaent of 
detrital rock, work of surface water and 
wind, as well as the cliaatic changes in 
desert regions, are discussed. (FHH) 
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<231> 
Johnson, A.W., San Diego State College, 
Department of Biology, Sand Diego, CA. 1968 
The Evolution of Desert Vegetation in Western 
North Aaerica. Part of Brovn, G.W., Jr. (Ed.), 
Desert Biology, Vol. 1, Chapter 1. Acadeaic 
Press, Nev Tork, New York, (p. 101-1UC), 635 p. 

The evolution of the vegetation of the Hojave 
and Colorado Deserts of the southwestern part 
of the Dnlted states is reviewed. By 
conhining all inforaatlon nov 
available--paleobotanlcal records, 
paleogeographlcal concepts, aodern 
distributional and ecological inforaation, 
and cytological observations—it appears that 
the desert flora consists of species of 
diverse ages and origins, and the aodern 
desert vegetation likewise can be 
characterized as a changing aosaic of species 
associations that together are arranged 
continuously in space and tise. The Hojave 
and Colorado Desert floras include about 278 
genera and 108U species and about 156 of 
these species are endenic. Except for a fev 
species (less than 11), substantive 
inforaation on the age, origin, or evolution 
of the California desert flora is lacking. 
To trace their evolutionary roots to the 
tropics is reasonable in the sense of the 
proposed tropical origin of angiosperns per 
se, but the proxiaal origin cf the aajocity 
of species and perhaps genera of desert 
angiosperBs in California apparently lies in 
the vestern United states. (PUB) 

Tables are present shoving the genera of 
angiospernous desert plants in California giving 
the nunber of species occuring, number of 
endeaic species, and the geographical affinity. 

<232> 
BcCleary, J.A., California state College, 
Fullerton, CA. .1968 
The Biology of Desert Plants. Part of Brovn, 
G.W., Jr. (Ed.), Desert Biology, Vol. 1, chapter 
5. Acadeaic Press, Nev York, Nev York, (p. 
1I41-19U), 635 p. 

The flora of teaperate, vara, coastal and 
Australian deserts is described and compared, , 
Par exanple, the flora of the Great Basin of 
Ncrth Aaerica is ccapared vith that oft 
central Asia rhere the species of coaposltae 
and Chenopodiaceae, and sore definitively 
those of the genera ARTENESIA and ATRIPLEX, 
ccapose the bulk of the individuals along 
vita other vell-kncvn genera such as EUROTIA, 
SALSOLA, ASTRAGALUS and EPHEDRA. The vara 
deserts are guite distinct, both in general 
aspect and in the actual families and genera 
that occur there. The greater abundance of 
trees in comparison vith the teaperate 
deserts along vith the wider spacing of the 
individuals is very noticeable. Although 
aany plant faailies are known, the 
zygophyllaceae, Liliaceae, Leguainosae, and 
the Aaaryllldaceae are outstanding. The two 
larger coastal fog deserts are dissiailar in 
plant constituents. In the South Aaerican 
deserts are located aany outstanding aenbers 
of the Leguainosae, Broaeliaceae, cactaceae, 
caapositae, and oxalidaceae. In South Africa 
the Leguninosae, Liliacease, Asclepiadaceae, 
and Aizoaceae are aost distinctive. The 
Australian deserts can be called grass 
deserts. Here TRIODIA is represented by n'uiy 
species, as is ASTREBLA and the epheneral 
taxa of ARISTIDA and STIPA. In addition, the 
eucalypti as veil as nunerous species of the 
Protaceae and Chenopodiaceae are couaon. The 
adaptations of plants to arid environments 
are discussed vith reference to aorphology, 
tine of geraination and physiology. Studies 
on the lover plants, naaely algae, fungi, 
sliae molds, lichens, bryophytes and ferns 
are reported and some ecological studies of 
desert floras are presented. (PHH) 

<233> 
Hayhew, W.W., University of California, 
Department of Life Scieces, Riverside, CA. 1968 
Biology of Desert Amphibians and Reptiles. Part 
of Brown, G.v., Jr. (Ed.), Desert Biology, Vol. 
1, Chapter 6. Acadeaic Press, New York, New 
Ycrk, (p. 195-355), 635 p. 

Aninals that succeed in deserts are those 
that have found a way to cope with or to 
evade the lean dry seasons. The aaphiblans, 
tuttles, lizards and snakes are treated 
separately in respect to distribution, 
behavior, food habits, water balance, 
teaperature preferences, reproduction and 
adaptations to deserts. (PHH) 
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<230> 
Dawson, R.R., and G.A. Bartholomew, Onlveraity 
of Michigan, Derartaent of Zoology, Ann Arbor, 
Hit Iniversity of California, Departaent of 
Zoology, los Angeles, CA. . 1968 
Teaperature Regulation and Rater Economy of 
Desert Birds. Par.t of Brown, G.H., Jr. (Ed.), 
Desert Biology, Tol. 1, chapter 7. Acadeaic 
Press, Rev Tork, Rev Tork, (p. 387-391), 635 p. 

Birds are well represented In the desert 
regions of the world, where they oxlst 
despite soae physiological handicaps and In 
certain instances because of the special 
advantage of extreao nobility. Host of the 
Horth Aaerican species apparently have not 
developed special aeans for contending with 
heat and aridity, even though the failure of 
the majority to utilize undergound shelter 
Halts their opportunities for evading the 
extreae conditions of their environaent. 
'Survival on hot days in deserts relies In 
part upon a general avian capacity for 
tolerating elevations cf body teaperature to 
as auch as <1 degrees C above noraal levels 
and upon behavioral patterns that serve to 
reduce heat stress. Rater less by desert 
birds generally exceeds oxidative water 
production and, like species froa aore aesic 
environaents, they regulre preforaed vater. 
This requireaent forces certain species to 
reaain close to surface vater. others vlth 
stronqer powers of flight aay forage widely, 
aoving to water every day or so. Tclerance of 
dehydration aay be iaportant to such birds. 
Hany species appear virtually independent of 
surface vater, obtaining their fluid fcoa 
food such as succulent plants, fruits, 
insects, or vertebrate prey. A nuafcer of the 
deserts of the eastern hemisphere aay be of 
considerable antiguity, and the avifaaas 
associated with then appear aore distinctive 
than those of the deserts of the western 
hemisphere. Birds indigenous to these 
eastern deserts night well show aore 
conspicuous physiological adjustaents to heat 
and aridity than the majority of the North 
American species that have been studied. The 
keying of reproduction tc rain or its 
consequences and the noaadic tendencies of 
birds froa dry parts of Australia cr Africa 
are orobably Indications of this. (Auth) (fHH) 

<235> 
Bartholomew, G.A., and K.R. Dawson, University 
of California, Departaent of Zoclcgy, Los 
Angeles, CA; oniverslty of Michigan, Departaent 
of Zoology, Ann Arbor, HI. 1968 
Temperature Regulaticn in Desert Mammals. Fart 
of Brown, G.H., Jr. (Ed.), Desert Biology, Vol. 
1, chapter 8. Acadeaic Press, New York, Hew 
fork, (p. 395-022), 635 p. 

The combination of heat and aridity 
characteristics of lov latitude deserts 
presents an unusually acute theraoregnlatory 
challenge tc hoaeotheras because it poses the 
problem of losing heat to a hct environaent 
vhile at the saee tiae keeping vater loss at 
a alniaua. The adaptative complexes that 
allow aaaaals to live in deserts are diverse 
and varied and involve an interplay between 
physiology, behavior, and morphology in which 
teaporal patterning on bcth a daily and a 
seasonal basis is of key iapcrtance. For 
nost aaaaals and for all those weighing less 
than a few kilograms, the primary adaptation 
to the desert is one of evading the challenge 
of heat by gclng underground or by being 
nocturnal or both. Nhere behavioral 
avoidance is impractical, a fregnently 

observed adjustment involves the relaxation 
of limits for thermoregulatory homeostasis 
and the behavioral acceptance of 
hypertherala. A nuaber of desert BSBBBIS 
have basal aetabolic rates lower than would 
ha expected on the basis ot size. Both 
seasonal and dally torpidity have been 
deaonstrated in several kinds of rodents. 
Prolonged periods of suaaer dormancy 
(estivation) allow the aniaals to avoid the 
aost stringent tine of the year, vhile the 
dally periods of facultative hypothorala 
appear to be an adaptation to long-tera food 
shortages. {Auth) (FHH) 

<236> 
Ccle, G.A., Arizona State University, Departaent 
of Biology, Teape, AR. 1968 

Desert Manology. Part of Brovn, G.W., Jr. 
(Ed.), Desert Biology, Vol. 1, Chapter 9. 
Acadeaic Press, Rev York, Rev York, (p. 
•123-086) , 635 p. 

The cliaatic distribution and origins of 
desert vaters is first discussed. There is 
great diversity In desert vaters but they 
share a nuaber of features. Continental 
arid-land vaters are markedly Influenced by 
'cliaatic fluctuations. A result is the high 
incidence of astatic lakes and their 
precarious existence. In drier regions, 
coaplete deslccatlcn of lakes nay follov a 
decline In precipitation or a temperature 
rise. In endorheic or arheic zones, vaters 
are typically concentrated, are high in 
electrolytes and are gulte different froa the 
dilute standard type of huaid, exorhoic 
areas. Figures shoving the anionic 
composition and concentration trends of 
various lakes are given. The productivity in 
desert vaters Is discussed. For exaaple the 
aean annual gross photosynthesis in Pina 
Blanca Lake, Arizona vas estimated at 1.6 kg 
02/B2. Other aspects treated are plankton 
populations, benthos, fish production, biota 
cf teaporary vaters and saline vaters, 
endeaisa and relictlsa. (PNM) 

<2371 
Hintcn, S.A., Jr., Indiana University, Hedlcal 
Center, Indlannapolls, IN. 1968 
Venoas of Desert Aniaals. Part of Brown, G.V., 
Jr. (Ed.), Desert Biology, Vol. 1, Chapter 10. 
Acadeaic Press, Nev York, Nev York, (p. 
087-515) , 635 p. 

Venoa to kill or laaobllize prey is 
particularly useful to the desert predator 
that aust rely upon sparse and often seasonal 
food supply, because it permits the aniaal to 
overcome prey that vould otherwise be too 
large, too active, or too well defended to be 
taken. The venoas are described for 
scorpions, spiders, insects, centipedes, 
aillipedes, anphibians, lizards and snakes. 
In soae cases the chealcal foraula is given 
and the effects of the poison on aan and 
animals, the venoa apparatus and yield and 
toxicity of venoas are described. (FMH) 

Table 2 gives the yield and toxicity of soae 
medically iaportant spider venoms; Table 3 
gives the yield and toxicity of some 
representative desert snake venoas. Table 0 
gives the enzyaes of soae representative snake 
venoas. 
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<238> 
lee. D.H.K., U.S. Public Realth Service, 
Division of Environaental Health Sciences, 
Triangle Park. He. 1968 
Huaan Adaptations to Arid Envlrcnaents. part of 
Broun, G.v., Jr. (Ed.), Desert Biology, Vol. 1, 
Chapter 11. Acadeilc press, »ev Tork, Hew Tork, 
(p. 517-556) , 635 p. 

The criterion of Ban's adaptation to living 
conditions, residence and work in hat arid 
zones is his ability to satisfy his needs in 
regard to coafort, activity ar.d aotlvatian. 
The five desert forces, heat, sun, aridity, 
lack of resources, and isolation, are the 
basic threats. Clven food, vater, and 
health. Ban is able, physiologically, to rope 
vith alnost all natural desert conditiors. 
The factors that add to or subtract froa the 
heat content of the body, naiely 
environaental teaperature, radiant heat, 
huaidity, air aovesent and aetabolic rate are 
discussed. The body's regulatory responses 
are exaalned and t>,« disturbances cf bodily 
function that say snsue are noted. The 
theraoregulatory processes described are 
dilatation of skin blood vessels, sweating, 
reduced activity and increased surface area 
by relaxed posture, s o s e technological 
adaptations, such as housing, air 
conditioning and clothing are described. Tvo 
other aspects entering into aan's 
adaptability to unaccustosed conditions, one 
in the psychological (attitude) and one in 
the cultural (enculturatlon) sphere are 
discussed, (PRn) 

<239> 
Jones, y.H., and P.O. Jackson, Battelle Hesorial 
Institute, Pacific northwest Laboratories, 
Richland, WA. 1*68, Ray 
The Detersinatloa of Platonlua to Aaerlcius 
Ratios in Biological Specisens. BML-TIU: cart 
of Thoapson, R.C. et al (Eds.), Annual Deport 
for 1967, (p. 3.11-3.12), 253 p. 

Techniques sere developed to deterslne the 
plutcnlaa-to-aaericias ratios In organs of 
anisals that had inhaled a alced 
plutonlua-aaoticiua oxide. These aethods 
eaployed alpha pulse height or photon 
spectrosetry techniques, where saspies were 
analyzed by both of these aethcdn, good 
aqreenent vart obtained. The photon 
spectrosetric aethod is prefarced because it 
can be applied directly to wet-ashed sasples. 
However, because present silicon diode 
detectors are stall and the I ray 
fluorescence yields for pu 239 are lov, the 
overall counting efficiency is lower than 
that which can be achieved with alpha 
analysis. (Aoth) 

<372> 
Buldakov, L.A,, Z.I. Kalaykova, Tu.I. noskalev, 
and P.*. strel'tsora. Hot given. 1969 
On the Role of the Tine factor in Separate and 
caablned Infection vith Cerlua 100 and Plutonlua 
239. AEC-tr-7195j part of Hoskalev, Tu.I. 
(Ed.), Radioactive Isotopes and the Body, (p. 
339-306), 058 p. 

Experiments vere conducted on 1515 rata 
weighing from 100 to 200 g. A HC1 solution 
of ce m o and a citric «cid solution of Pa 
339 vere adalnistered i.traperitoneally at pit 
1.0 and 6.5, respectively. The results shov 
that under all versions of the 
administration of Ce 100 and pu 239 the lite 
span of the rats was reliably lover than in 
Intact anlials. The Bore considerable 
shortening ot life span under the dosaqes 
used is caused-by ce loo. if in a single 
adainlstratlon of Pa 239 in doses of 0.30 and 
0.60 acl the average life span of tbe rats is 
shortened to 505 plus or ainas 17.5 and 010 
plus or ainus 15.0 days froa 682 plus or 
sinus 10.0 iays in the claan control, under 
the administration of 100 and 200 uCi of ce 
100 tbe life ipan is .shortened to 375 plus or 
sinus 13.6 and 165 plus or sinus 21.5 days. 
Sisult^neous administration of 0.30 uCi of Pa 
239 pias 100 aci of Ce 10« or 0.15 uCi of Pa 
239 plas SO aCl ot ce 100 Is accoapaniad by 
tbe shortening of the life span froa 582 plus 
or sinus 10.o days in the clean control to 
302 plus or sinus 10.0 and 345 plus or slnas 
12.6 days, respectively, onder s double 
adslnlstration of 50 acl of Ce 100 and 15 uci 
of Pu 239 with an increase in the interval 
betvees injections, the average life span of 
the rats increased as coipared vith a single 
adainistratlon If Ce was used for the second 
injection and decreased or resalned unchanged 
If Po was used, onder a single 
adslnistratlon of 0.30 uci of Po 239 or 100 
UCI of Ce 100 ox SO uCi of Ce 100 plus 0.15 
uCl of Pa 239 and also under the 
adainlstratlon of the Isotopes in double 
quantities, the percent of the occurrence of 
csteosarcoaa vas 6slnns17.31 and under a 
dcuble administration of the esltters vith 
different intervals betseen injections, the 
occurrence of osteons decreases to 3albas20S. 
The results also show shifts la the cellular 
coaposltion of peripheral blood following 
adainlstratlon of isotopes. It vas shovn 
that quadruple adainistratlon of Ce too in a 
total dosage of 200 oci causes expressed 
early and prolonged leukopenia and soderate 
late anesia Plotonlua 239 in a total dosage 
of 0.60 uci does not affect the nuaber of 
leukocytes bat causes greater aneals at tbe 
end of the experlaent. (PHH) 
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<241> 
Buldakov, L.A.. an! Yu.T. Hoskalev, Rot given. 
1961 

Distribution ot Platoniua 239 in the skeleton 
an! Liver of Rats and Kinetics cf Its 
Eliaination Depending on the Ooae and Rhytba of 
the Isotope. AIC-tr-5425; Part ot Radiobiology, 
(p. 37-45); Radloblologlya, 1(4), 487-492 

Opon intraperitoneal adalnlstratlon »f 
platoniaa in an aeoant of 0.25 to a uci per 
rat, the character of distribution of tbe 
citrate coaplax of plutonlua does not dapand 
on the dose. The basic quantities of Isotope 
are detected in the skeleton (up to 58V) and 
In tha lifer (ap to 5.2*) witHn t»o aonths 
folloving a single adalnistratlon. liter a 
single and a prolonged aptaka, the 
elimination of plutoniaa froa the akeletoa 
upon Its Introduction in tha tora cf a 
citrate coaplex obeys the exponential lav. 
The biological period of saal-elialnatlon of 
Plutonian froa th«i skeletoa upon aingle 
adalnlstratlon is equal to approxiaately 530 
days, upon divided introduction to 410 days, 
and the eliaination constants (taatda) are 
0.0013 and 0.0017, respectively. Upon 
prolonqed adalniatratlon, the value of 
plutonlua deposition in bone tissue 
decreaaas. After a single adainistration, the 
ellalnatlon of plutonlua froa the liver obeys 
the exponential lav and after divided doles 
that of the Fover function. Djon aingle 
adainlstratlan, the biological period of 
seai-ellalnatlon of plutonlua froa the liver 
is equal to 195 days. (hath) 

<242> 
Antonchenko, G.P., R.A. Kosharnikcva, and t.R. 
Lyubchanskli, Nlnlstry of rufcllc Health, 
Institute of Biophysics, floacov, OSSR. 1969 
Rorpholoqical Changes In the tangs of Rats After 
Inhalation of targe Ooses of Soluble Plutoniua 
239 coapoands. ASc-tr-7024; Part of 
Radiobiology, (p. 97-104), 220p.; 
Radlohiologlya, 9(1), 75-80 

The Inhalation of plutoniaa 239 citrate and 
aaaoniua plutonlua pentacarbcnate in amounts 
producing an initial depoaltioa ot 
approxiaately 0.5-1.5 uCl of the isotope In 
the lungs shortens the average lifctlae of 
rats by 10-15 fold in coaparlaon vith the 
control. The pathological anatomical changes 
in the lungs ot the experiaental rats after 
the intake of large guantltles of plutonlua 
citrate and aaaonlaa plutcniua pentacartonate 
(in an excess of aaaoniaa carbonate) do not 
depend on the cheaical fern cf the inhaled 
coapound and are deterained chiefly by the 
aaount of original deposition of the isotope 
in the langs. Aaong the aniaals that died 
before the hundredth day, the leading 
thanatogenic factor vas fibrincso-suppurative 
Inflammation of the lunga; among the rats 
that died after the hundredth day, the 
leading cause of death vas pneumosclerosis. 
(Auth) 

<243 > 
Bukhtoyarova, Z.H., and A.P. Hlfatov, Rot given. 
1969 
Hlcrodlstribution of Plutonlun 239 and the 
Hlatopatholgy of the liver and Skeleton of Dogs 
to Intravenous ftdalnistration of the Isotope. 
AIC-tr-7195; Part of Hoakalev, Tu.I. (Ed.), 
Radioactive Isotopes and the Body, (p. 364-375), 
458 p. 

Tbe study vas conducted on 36 dogs weighing 
froa 7-29 kg and 2-5 years of aga. Piutnnlue 
239 vaa adalnistered intravenously In the 
fora of a nitrate solution at pR 3.0 in the 
quantity of 2 uCl/kg. Tha results shov that 
the alcrodlatribatlon of plutonlua in tbe 
liver vaa not unitora. The greater portion 
of the isotope vas distributed In the tora of 
aggregates in the reticuloendothelial 
eleaents of the liver, preferentially la the 
peripheral sections of tha liver lobules and 
the saal^er part in tho fora of diffusely 
positioned tracks in liver cells and other 
structural eleaents of liver tissue. In 
early periods after adaiaistration of 
platoniua, dystrophic changes were noted 
preferentially in the peripheral parts of the 
lobules, sections of aggregation of the 
isotope ware seen and 1<I later periods there 
«as a rise of annular atrophic cirrhosis of 
tha liver. In the bones <if dogs, plntoniua 
1s localized In all structural elenvnts of 
the borte tissue and bone aarrov even In late 
periods folloving adainistration. Tho 
greatest content of the lsotopos vas noted In 
the aetaphysis of the tabular boneB vlth 
preferential coacentcation In the bane 
aarrov, endosteua, periosteum and to a 
aaaller degree in the bone tissue itself. 
Dystrophic changes In tho bone structure and 
vessels vare observed in «srly periods In the 
tone tlss'ie, basically In the region of the 
aetaphysis. There vas a breakdown in noraal 
osteogenesis and as a result the newly formed 
bone structure vas a disorganized fora. 
Pretuaoroas changes vere noted after 6 aonths 
and typical osteoqenic sarcoma after 2-4 
years. (Auth) (PRR) 

<244> 
Grove. 0.B., O.S. Geological Survey Reston, PA; 
Sandia Laboratories, Albuquerque, MB. 1969, 
cetcter 
The revalopaant of T&coretlcal Equations to 
Describe the Flov of a Radioactive Ion In 
Groundwater, Annual Report, Deceaber 1, 1966 to 
Hcveabar 30, 1967. SC-CR-68-3637; 58 p. 

A aatheaatlcal modeling study of the flov at 
trace concentration of ions through a porous 
aedla is described. The theoretical vork in 
the report vas perforaed as an aid in 
evaluating possible hazard resulting froa the 
earth burial of a SNAP device containing 
radioactive fuel aaterlal. Ion-exchange 
processes exaained included Instantaneous 
eguillbri.ua, the use of theoretical plates, 
and the assuaptlon of a second-order 
kinetic-rate reaction. (Auth) 
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<2«S> 
Buldakov, L.A., ninistry of Public Health, 
Institute of Biophysics, Hoscov, tlSSR. 1968 
The Behavior of Plutonlua (Pu 239) in Young 
pics. AEC-tc-6950s Part of Radlobiolcgiya, (p. 
101-106), 306 p.; Radlobiology, 8(1), 62-60 

The distribution of n citric acid solution 
of Vu 239 (pH equals 6.5) was investigated 
after adainistratlon of 3 uci intravenously 
to 15 younq plqs and 33 uCi perorally to 3 
yodnq plqs, each pig being 2.5 sonths old and 
veighing 10-12 kg. Aniaals frcs the first 
group (intravenous injection) vere killed in 
groups of three on 1, 9, 65, 330 and 600 days 
after injection and those of the second group 
(peroral adainistration) on the day atter 
adainlstratlon. The absorption of plutonlua 
citrate vas 0.19 percent in the intestines 
and 67 percent of the rescrbed portion of the 
Pa vas retained in the skeleton. The maximum 
content in the spongy bone:i vas only three 
timet (after Intravenous injection, 3-10 
tiaes) ss auch as in the compact Farts of the 
skeleton. The Pa concentration in tho bones 
vas 3-10 tlaes as large as in the soft 
tissues (excluding ttsscles) after peroral and 
20-100 tiaes as large after intravenous 
administration, (Aut.h) 

The distribution of Pu 239 la the organs of 
suckling fills 21 brs after IV and peroral 
adminiotration is shovn lu tabular furs. 

<206> 
Galibin, G.P., P.*. Vlasov, and l.A. yedoneyeva, 
Hot given. 1971 
Reaote Aftereffects of Killing Rats Oslng 
Ammonium Diuranate. AEC-tr-7387; part of 
noskalev. Tu.I. (Ed.), Reaote Aftereffects of 
Radiation Oasage, (p. 211-220), 570 p,. 

Rats vere subjected to daily inhalation of an 
ammonius diuranate aerosol at a concentration 
of 8 mg/m? or 1 ng/r3. The results shov that 
ammonium diuranate in a concentration of B.I 
sg/m3 is toxic for rats vhile a concentration 
of aaaonlua diuranate of 1.0 nq/n3 is close 
to the ulnlnua effective concentration, in 
the case of chronic daily poisoning of rats 
with assonluB diuranuto, one of the early 
indicators of daaage is an iatiairsent in 
functioning of the liver and'kidneys 
(proteinuria, glucosurla. Increase lit the 
guantity of residual nltrogun in the blood, 
decrease in the quantity of hlppuric acid 
eliminated In the urine, positive test vith a 
bromphenol blue dye). changes in the 
norphological composition of the peripheral 
blood in the case of daabge with aaaoniua 
diuranate are characterized by a decrease in 
hemoglobin content, a decrease in the nuaber 
cf erythrocytes, reticulocytosls, relative 
lymphopenia and eosinophllia. At latent 
periods (after 2-20 aonths) following 
cessation of ammonium diuranate 
administration, indicators of body damage are 
an increase in tbe nunber of blood cells vith 
a aodified hue when a fluorescent microscope 
is used and eosinophllla. Aaaonius dlornate, 
in th6 case of chronic inhalation in a 
concentration of 6 mg/m3, shortens the life 
of the aniaals, vhereas a concentration of 1 
mg/ai under these same conditions exerts no 
influence on llfetlae. Pathomorphologies1 
changes in the case ot chronic inhalation of 
aasaniua diuranate at latent periods are 
characterized by interstitial pneumonia and 
evidence of pneuaosclerosis in the lungs, 
nephrotoxic focal sclerosis in the kidneys 
and the appearance of parenchyaatous 
dystrophy in the liver with different degrees 
of expression in different aniaals. (Auth) ' 

<207> 
Campbell, E., and J.P. Hclnroy, Los Alamos 
Scientific Laboratory, Los Alaaos, HH. 1973, 
November 
PlutonluB and Environaental Hetals in Han, 
Interlaboratory Meeting, Hay 9, 1973. 
IA-5005-C; COHP-730577-1; part of Proceedings of 
a Symposium on Plutoniuu and Environmental 
Hetals in Han held in Albuquerque, new Mexico, 
Hay 9, 1973, (lOp.) 

An interlaboratory aeeting vas held in 
Albuquerque, new Mexico, to coordinate the 
efforts of the Los Alaaos Scientific 
laboratory, Battelle northvest laboratories, 
and Bow Chesical Coapany in carrying out a 
tissue analysis prograa. Various aspects of 
the analytical procedures and handling of 
huaan autopsy tisanes for plutoniua analysis 
vere discussed. The purpose of the tissue 
analysis program is to establish the level of 
plutoniua in the general population and 
detect any trend or changes in the plutonlua 
concentration. The meeting was concluded 
with a suasary of the analytical methods used 
at the three laboratories. (ST) 
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<2«8> 
Ballon, J.E., p.K. cralg, J.P. Park, a.Jl. Ragan, 
and C.L. Sanders, fiattelle Manorial Institute, 
Pacific Northwest Laboratories; Biology 
Oepartaent, Richland, WA. 1973, April 

Dose-Effect studies with Inhaled Plutonlua in 
Rats and Dogs. BNWL-1750 (Part 1); Part of 
Thoapson, R.c. (Ed.), Annual Report far 1972, 
(p. 21-27), 103 p. 

Eighteen aonth old beagle dogs exposed to Pu 
239 PU02 aerosols and sacrificed 7 to 30 days 
later bad aore than 981 of the final Pn bad} 
burden in the lungs. One dog vith a Ion 
total body harden of 11 nci shewed aore 
translocation to auscle, skeleton, and other 
tissues.- During the first pestexpesure year, 
11 to 29* of the Pu vas translocated fron the 
lung to the thoracic lyaph ncdes vith little 
translocation to other tissues. About 75* of 
the total excreted Pu vas dictated during the 
first A postexposure days, wit"- 99* of this 
in the feces. The aean vhole body retention 
half-tlse of the alveolar deposited vas 
1900 RIUP or ainus 3800 days, and the laag 
retention half-tine vas 1500 plus cr alnua 
700 days. In the sane aanner dogs vire 
exposed to freshly prepared and aged 
preparations of Pu 238 Pu02. Dogs exposed to 
the freshwater suspensions shoved tore than 
96* of the pu body harden in the lun'js and 
thoracic lynph nodes 30 to 7e dtvr 
postexposure. Those exposed '<o the aged 
preparations had 17 to 45f of the Pu body 
burden in the skeleton, 4 to lit in the 
livar, and 30 to 75* In tho lungs and 
thoracic lynph nodes. The auch greater 
translocation of the Pa 238 suggested that 
.solubilization ot the Pa 238 Pao2 occurred to 
a significant degree within the dog, as veil 
as in the vater saspecslon. Life span dose 
effect nxperiaenta are continuing and nev 
experiments using a nore pace fora af *Pa02 in 
dogs and Pu 238 aud Pa 239 cxpotaces on rats 
have been started. (ST) 

Tables 2, 3, and 4 shov tissue distribution of 
inhaled Pu in dogs after inhalatlcn of: Pu 239 
Pu02 aerosols; fresh and aged Pu 238 Pu02 
aerosols: and Pa 239 Pu02 and Pa 238 Pu02 
aerosols two to three years postexposure, 
respectively. 

<249> 
Doaghocty, T.P., University of Dtah, College of 
Medicine, Radiobiology Division, Department of 
Anatony, Salt Lake City, 0T. 1972, March 31 

Californium 252 Pilot Studies in Beagles. 
C00-119-246; Part of Dougherty, T.P., Research 
in Ra&iobiology, Annual Report cf work in 
Progress in the Internal Irradiation Prograa, 
(p. 287-288) , 380 p. 

A pilot study vas initiated at the university 
of Utah to stu'ly the delayed biological 
effects of Ci 252 using beagle dogs, 
conparlson of the biological effects of cf 
249, an alpha eaitter, nod Cf 252, vhich 
decays by alpha emission and spontaneous 
fission, can provide a aetbod of identifying 
the separate effects of alpha and fission 
fragments. The experimental design is 
described and predictions of the incidence of 
tanors axe nade. (ST) 

<250> 
schell, W.R., and A.I.e. Tang, Onlverslty of 
Washington, College o£ Fisheries, Laboratory of 
Radiation Ecology, Seattle, RA. 1973, April 30 

Lcng-Llved Radionuclides Produced at Bikini and 
Hnivftruk Atolls. 1.. R10-2225-T18-3: 29 p. 

The report describes the early results of the 
investigation on tbe identification and 
aeasarenent of long-lived radionuclides in 
saaples collected froa Bikini and Enlwetok 
Atolls. A description is given of tbe 
chealcal procedures used to separate and 
aeasore several radioeleaent J (Be 10, AL 26. 
C 14, Fe 55, Hn 53, Aa 2«1, and Pu 238-239) 
in saaples collected inside and near nuclear 
detonation craters, in 1972 concentrations 
ot Po 55 in Bravo crater had an activity of 
1500 dpa/g. Auericlus 261 and Pa 239 were 
foand in concentrations ot l to 60 pCi/g in 
sedlaent and soil samples. Aaericium 241 
measured in biota vas less than 0,* fSi/g dry 
vt. The particulate As 241 in vater saaples 
was found to be 5 to 70 pCl/e3, depending on 
location, isdlcating significant 
redistribution, it Is possible that certain 
radionuclides Bay enter into the Worth 
Equatorial current ava; froa Bikini Atoll. 
However, the aaounts are generally very low 
and large voluaes cf water are required to 
neasure the concentration present. (Abth)(ST) 

Table 1 lists the radionuclides aeasared In 
Bravo crater.- sedlaent after cheaical separation. 
Table 1 lists tbe aeasareaents of Aa 241, Pu 
238, und Pn 239-240 in sedlaent, water, and 
biota of Bikini and Snivetok Atolls. Table 3 
lists radionuclides vith half-lives of aore than 
200 days in saaples froa Bikini Atoll. 

<251> 
Dougherty, T.?., and C.W. Nays, University of 
Otah, Salt Lake City, 0T. 1969 

Bene Cancer Induced by Internally-Deposited 
Emitters in Beagles. C0nr-690404; 
SAEA-SM-118/3? part of Proceedings of a 
Symposium on Radiation-Induced Cancer held la 
Athens, Greece, fcprll 28-Hay 2, 1969, (p. 
361-367) 

Osteosarcomas were the chief cause of death 
in adult beagles injectod intravenously vith 
bone-seeking radionuclides in citrate 
solution. The effectiveness of each nuclide 
depends on the type of radiation eultted and 
where this radiation is absorbed. 
Alpha-radiation is nore effective than beta 
radiation, and the alpha ealtters vhich 
deposit on bone surfaces are acre effective 
those vhich deposit throughout bone voluae. 
Far death with osteosarcomas 8 years after 
injection, valaes for RBE (relative 
biological effectiveness) based on average 
skeletal dose at 1 year before death and 
relative to Ra 226 equals 1 are: Pu 239 
equals 6; Th 228 equa?.s 8; Re 228 (Hsth) 
eguals 2.5; and Sr 9 equals 0.07 to 0.24. In 
hnaans Ra 226 was observed to induce bone 
cancers above a skeletal dose of about 1200 
rads. Adjusting by the RHBB factors 
established in dogs, the predicted life-tiae 
deses above vhich bone cancers nay occur in 
adult hunans are: Pu 239 equals 200 cads; Th 
228 egaals 150 rads; Ra 226 eguals 1200 rads; 
and Sr 90 equals 5000 to 17000 rsds. 
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<252> 
stuber, c.E., o . s . Atoaic Energy coanlssion, 
Technical Inforaation Center, Science and 
Technology Branch, Oak Ridoe, TR. 1970, January 
Transplutonlua Eleaents, A Bibliography. 
TID-3317-S-«i 170 p. 

The bibliography coaprises 835 references on 
the transplatoniau eleaents coaplled through 
the period ending Jane 30, 1973. Ibe 
references vera retrieved fraa tha nuclear 
Scienco Abstracts (USA) data base using the 
computerized RESPONSA search systea and vere 
fcraatted for publication vith indexes by tbe 
generalized output prograa GEHOtJT. The USA 
subject indexing Is displayed under each 
citation to provide information on the 
contents of the docuaent. Part 1 includes 
811 references dealing vith the production, 
cheaical, nuclear, physical, and biological 
properties and health and safety aspects of 
eleaents vith z>95. The actinidea group 
Includes references dealing vith the actlnlde 
eleaents in general or treating the actinides 
collectively. Beferences dealing vith Z>100 
are included in the transactlnlde group. 
Part 2 includes 23 references dealing vlth 
the natnral occurrence of the transplutonius 
eleaents. This collection of references is 
concerned vith atteapts to lecote cr prove 
the existence of the transplutonlua eleaents 
in natare. Author and subject indexes are 
included. (Auth) 

<2S3> 
nc, T., A.D. suttle, and H.M. sackett, Texas A & 
n Dnlversity, College Station, TX. 1973 
Qranlua concentrations in Marine Sediments. 
Geochiaica et cosaochialca Acta, 37, 35-51 

ttraniua concentrations in a large number of 
aarlne sediaent saaples of different types 
vith world-vide spatial distribution have 
been deterained using the rapid, precise and 
nondestructive technique of counting the 
delayed neutrons ealtted during 0 235 fission 
induced vith theraal neutrons. A direct 
proportionality vas ob'aorvad betveen 
percentage of organic carbon and uraniua in 
sedlaents deposited In an anoxic environaent 
in the pettaquaascutt River in Rhode Island 
vith concentrations ranging from 7 percent 
crganic carbon and 7 ppi uranina to 10 
percent organic carbon and 30 ppa nraniua. A 
siailar relationship was found lb cores of 
sediments deposited on the Sigsbee Knolls in 
the Gulf of Mexico. For manganese nodules a 
direct relationship can be seen betveen 
uraniua and calciua concentrations and both 
decrease vlth increasing depth ot deposlticn. 
For nodules froa 0500 a in th'i Pacific, 
concentrations are 3 ppa uranlua and 0.3 
percent calciua coapaced vith 10 ppa uraniua 
and 1.5 percent calciat at 1000 a. 
Relatively high uraniua concentrations vere 
chservcd in carbonate« .leposlted in the 
deepest parts of the naif of Mexico, vith the 
>ee u carbonate Cractioa in Sigsbee Knoll 
cores having ac much as 1.30 ppa. A aodel to 
explain the observed variations aust include 
uraniua anrichaent in noar shore environaents 
via an anoxic pathvay, followed by 
redepoaition in a deep ocean envlronaent vith 
dilution either by lov-oraniua-bearlng 
foraainiferal or silicioos oozes or, along 
the continental aargina, dilution vith 
hlgh-uraniua bearing caebonate sands. (Auth) 

Tablca 3 and 5 give uraaiua concentrations (ppa) 
in river and deep sea sedluents, respectively. 

<251> 
Payne, D.8., and B.P. Grossaan, National 
Environmental Research Center, Environmental 
Surveillance, Las Vegas, M7. 1972, Moveaber 
Offaite Radiological Safety Prograa for Project 
Fullson Re-entry Portion of Phase 3. 
»EBC-L»-539-1»s 260 p. 

Tha report presents the operational 
procedures and results of the off-niti 
radiological surveillance activities 
conducted by the Rational Envlronaental 
Research Center-Las Vegas (RERC-LV) froa 
April 1970 to octoter S, 1970, during the 
re-entry phase of the project Rulison 
Production Testing Proyraa. No release of 
radioactivity occurred during re-entry 
operations, however, gas flaring operations 
during August released natural gas containing 
soae radioactivity to the ataosphere. The 
enly activity detected in the off-site area 
Has trltiun in ataosphnric aolsture saaples 
collected at tvo teaetu, unpopulated 
locations near the tost vail daring a flaring 
operation, all othee environmental samples 
indicated no change in off-site radioactivity 
levels as a result of the re-entry prograa. 
(Auth) 



<1121> 

83 

<255> 
Roaney, E.R., A.J. s t«en, p.A. «oefl, mfl R.h. 
Rhonda, University of California, Laboratory of 
Huclwar Hediclne and Radiation Biology. Loa 
Angeles, C». 1966 
Concentration jf Radionuclides by Plants Qtoan 
on Ejectc froa tbe sedan Theraonuclear Crateclng 
Detonation. C0HV-66G4C5; Part of Abarg, 6. and 
Hungate, p.p. (Ids.), Proceadlnga of an 
International syeposlua on Radicecolvgical 
concentration processes hsld in Stockhola, 
Sweden, April 25-29, 1966, (p. 391-396), 1051 p. 

Kati»e and doaostlc plants groan on electa 
froa the sedar. theraonacloar craterlng 
detonation, July 6, 1962, concentrated very 
high levels of radlotangsten through their 
roots, sa^ller, yet significant aaounta of 
sc 16, nn 51. Co 60, T 88, Sr 89, Sr 90, Zr 
95, Ru 106, Sb 125, Cs 134, Cs 137, and Ce 
144 also vere concentrated through roots. 
Uptake of these radionuclides persisted 
through the 3-year cropping period of this 
study folloving the Sedan Event; and the 
gaaaa spectrua continued to be donlnatet by y 
88, zr 95, Ru 106, Ce t»4. a 181 and v 1u5. 
Plant foliage contaainated by sedan fallout 
also shoved Rb 86, Y 91, Rh 102, Ru 103, I 
131, Cs 156, Bn 140, Ce 141, En 152 and Eu 
154; but these radionuclides vere not 
concentrated through roots in later cropping 
experlaents. Radioactive dvat continued to 
be deposited on the foliage cf plants 
re-established on Sedan ejects after the 
detonation occurred. (Auth) 

Table 1 lists the radionuclides IdentlCled In 
Sedan ejecta and in plants grovn on ejects 
during a three year cropping period following 
the detonation. 

<256> 
Pet-ov, v.s•, I.p. Tregabenkc, D.I. seaenov, A.Z. 
Each, nod v.N. strel'tsova; Akadealya Hank SSSR, 
Trudy 'Instituta Biologil, Ural'skll Filial., 
Sve.Tdlovsk, US3R. 1966 
Adainistration of Onseparated Sclutien of 
Uraniua Fission Products to Rats by Inhalation. 
AEC-tr-7169; part of Retabolisa of Radioisotopes 
In the Aniaal organlsa, (p. 55-66), 220p. 

An Inhalation chaaber is described that 
provides a continuous delivery of radioactive 
aerosol in the fora of aist tc saall 
laboratory anlaals vlthout contaaination of 
the pelt. Tests involving inhalation by rats 
of unsepcrated solution of uranlue fission 
products (St 90-Y 90 and Ru 106-Rh 106) vith 
a aean particle diaaoter of cne to four 
nicions, showed reproducible results. A 
preliminary experiment resulted in deposition 
of 16.5* of the Initially retained 
radioactivity in the respiratory tract. 
Immediately after inhalation, a significant 
amount of retained radioactivity vas found in 
the trachea and large brcnchi. Absorption 
from the lungs resulted in high radioactivity 
in the liver, bones and residual carcass. A 
high radioactivity in the gastrointestinal 
tract was Indicative of swallowing of large 
particles initially retained in the upper 
respiratory tract. Within a month, totai 
radioactivity of the entire rat dropped from 
.50 to 5*. (ST) 

Table 3 gives the radioactivity in rat tissues 
•at different intervals following inhalation of 
uranium fission products. 

<25?> 
Dougherty, J.R., and L.5. Rosenblatt, University 
of Otah, College of fledlclne. Division of 
tadiobiology, De(jrteent of Anataay and 
Pathology, Salt lake City, 0T. 1970 
The Caapar&tlve Toxicity ot Radius 226, 
Plutonlua 239, Thorlua 22B, Sadlua 228, and 
stronti.ua 90 to Leukocytes of Beagles. 
Radiation Research, 43, 56-70 

The effectlvanss of five internal aaltters In 
depressing blood leukocytes la young adult 
beagles was studied during the first year 
postlnjectlon. Tha radionuclides, Ra 226, Pu 
239, Th 228, Ra 229, and Se 90, vera given as 
a single ivtravenoaa injection at dose ranges 
of 58.4 to 10,350, 15.0 to 2,877, 15.S to 
2.877. 49.1 to 8,470, and 571.2 to 97,483 
nCl/kg, respectively. The occarrence of 
dose-dapandent depressions in leukocytes has 
been previously established. The greatest 
depression vas foand la polyaorphonuclaar 
leukocytes (pans), aonocytas, and eosinophil* 
vhile lyaphoeytes vere deprossed to a lesser 
extent. The problt transforn vas ased to 
linearly relate response to the logarltha of 
the Injected activity. Injected activities 
required to produce a 50* leukoc^to 
depression (ED 50) vera cospated for eight 
tiae periods. Toxicity indices vere also 
coaputad for four radionuclides relative to 
Ra 226 as a standard and converted to 
heaatologlcal relative biological 
effectiveness (RBE), again relative to Ra 
226. For pans and lyaphocytea aedian values 
of RBE estiaated over the eight tiae periods 
vere: Th 228 approxlaately 4; Pa 239 
aprroiimatley 4; Ra 228 approxiaately 1.5; 
and Sr 90 approxlaately 0.5. Alpha eaitters 
depositing on bone surtacas vere aore 
effective in reducing leukocytes than those 
which are volume seekers. The beta ealtter, 
Sr 90, vaa less effective than the alpha 
eaitters rad for rad. (Auth) 

<258> 
Aaatc, A.J., Rorfolk State College, Rerfolk, VA. 
1973 
Bind Effect Redistribution of Surface 
Contamination. ORO-4304-1; Progress Report for 
Septeaber 1972-Aagust 1973; 5 p. 

Progress Is reported on the foraati.on and 
prograaalng of a acdel of the vind effected 
redistribution of surface contaaination. 
Hcdifications and extensions of the aodel are 
explained. Surface contaainatlon and air 
concentrations are coaputed Jlth given 
ccaputer programs. Planned studies, to b? 
finished vithin the contract period, are 
listed. (ST) 
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<259> 
Goates, U.K.. Brighaa Young University, Prcvo, 
OT. 1963. October 
Kites on Kangaroo Rats at the Nevada lest Site. 
Briqhaa Young University Science Bulletin, 
Biological Series, *(<)), 14p. 

» systematic study of parasitic sites on 
kangaroo rats of tvo species at the Nevada 
Test Site vas conducted fros August 1959 tc 
December 1961. The Intent vas to deteralne 
the kinds, nuahers. seasonal occurrences and 
ecological relationships of sites in nuclear 
disturbed and contiguous undisturbed areas. 
A total of 1,256 rats frca nine plant 
communities vas examined. Tbe 6,208 altos 
collected represented 16 species including 
four undescrlhud. fourteen vere fcund on 
both kinds of rats. Considerably aore rats 
vere infested vlth chlggers than vlth 
aesostlgaatids. Seasonal peaks in nuabers of 
sites occurred during the three periods of 
February-March, duly, and October-Noveaber. 
Forty percent fever rats In the nuclear 
disturbed areas vere infested than In 
undisturbed areas, and only cne-thlrd as aany 
altes vere found on rats in the disturbed as 
In the undisturbed areas. (Auth) 

<260> 
Beck, U.S., D.H. Allrtd, and E.t. Brinton, 
Brlghaa Young oniversity, Provo, OT. 1963, 
October 

Ticks of the Nevada Test Site. Brighaa Young 
University Science Bulletin, Biclcgical Series, 
"(1), 12p. 

As part of t ntudy to deteralne kinds, 
population, seasonal occurrence, and 
geographical and ecolo-jlcal distribution of 
ticks in areas vbere nuclear detonations have 
taken place coapared vlth undiaturbed areas, 
the tick fauna of the Nevada Test site is 
reported. Tventy four species of anlaals 
(prlanrlly rodents and leporlds) vere found 
infested vlth eleven species of ticks. 
Collections vere confined to the valleys and 
lover elevations of tho aesae and sountain8< 
Each type of tick vas discussed i'& relation 
to its host, seasonal incidence, and 
associated plant coaaunity type. Ccaaents cn 
abundance, presence on unusual hosts, and 
stage of developaent are Included. Results 
indicated that the nature of tbe habitat vas 
influential on survival of the ticks vhen not 
on a host. (ST) 

<261> 
Barton, C.J., Cak Ridge National Laboratory, 
Nuclear Safety Inforaation Center, Oak Ridge, 
TN. 1966, Suaaer 
The Hazard of Dispersed Plutonlua Particles. 
Neclear Safety, 7(0), 068-473 

Increasing usage of plutonlua as a fuol 
material in nuclear reactors, together vi*h 
the well-established inhalation hazard ot 
this aan-aade eleaent, has resulted in a need 
for inforaation on particle production by 
overheated plutoniua and plutonlua-containing 
fuel aaterlals. Ignition of aetalllc 
plutonlua occurs under aost conditions at 300 
degrees c or higher. The higher the 

teaoerature of oxidation, the saaller the ' 
fraction of total oxide that needs to be 
taken Into account as significant froa the 
Inhalation hazard or aerosol dispersion 
aspects. Recent publications on the 
production of particulate aaterial by 
oxidation of plutonlua and the effects of 
particle size and coapasltlon on retention In 
tha huaan respiratory systea are discussed. 
Further studies are needed to develop siallar 
lntoraation for Puo2 and alxtures of PU02 
vlth other oxides. (Auth) (ST) 

<262> 
Dougherty, T.F., B.J. Stover. J.H. Dougherty. 
V.S.S. Jee, C.W. Mays. C.E. Rehfeld, V.R. 
Christensen, and H.C. Goldthorpe, University of 
Utah, College of Medicine, Radiobiology 
Division, Departaent cf Anatoay, Salt Lake City, 
«T. 1962 

Studies of the Biological Effects of Padiua 226, 
Plutonlua 239, Radlua 228 (Nesothorlua I), 
Thoriua 228 (Radiothorlua), and Strontiua 90. 
Radiation Research, 17, 625-681 

The design of a long-term experiaent to 
ccepare the biological effects of five 
radionuclides, Ra 226, Pu 239, <)e 228, Th 
228, and sr 90, In adult beagles is 
presented. Results of the first ten years of 
the study are briefly suamarlzed. Injected 
dose (ucl/kg), tlae elapsed since Injection, 
skeletal dose in rails, bone tumor Incidence, 
and reasons for death are given in tabular 
fora. Results are presented under the 
(cllovlng headings: aetabollsa and dosimetry; 
cllnlcrl observations: hematology findings; 
Hood cbeaistry findings: radiological 
findings: autoradiographic and histological 
findings in alnetallzed tissues; soft tissue, 
histopathologic and autoradiographic 
findings; and incidence of taaors. (ST) 

Table 3 gives tbe suaasry of the experiaent as 
of Septeaber 30, 1960, and includes injected 
dose, days since Injection, dose to skeleton, 
bene tuaor Incidence, and reason for euthanasia 
or death. 

<2631 
stcart, B.O., Battelle Memorial Institute, 
Pacific Northvest Laboratories, Richland, VA. 
1973, January 
Deposition of Inhaled Aerosols. Archives of 
Internal Medicine, 131, 60-73 

Theoretical models and experlaental studies 
of aerosol deposition in the respiratory 
tract as a function of particle size and 
respiration patterns are revievad. In 
general, there is good agreeaent betveen the 
tvc. Models vere developed based on the 
anatoaical structure of the respiratory 
tract, air flows, and physical aechanlsas of 
particle deposition by ispactation, 
aediaentation, and diffusion. Particle 
deposition Is influenced by particle density, 
shape, hygroscopicity, and pathology. 
Particle size distribution and deposition 
site of the inhaled aerosol influence tbe 
resultant biological response. (Auth)(ST) 
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<260> 
Barley, W.G., Rational Radiological Protection 
Board, Harwell, nidcot, Berkshire, England. 1973 
Radiological Hazards Associated vith Internal 
contaaination of the gody by Radionuclides. 
cowp-720503; part of proceedings ot the IRPA 2nd 
European Congress on Radiation Protection 
Buldoso, s. (Ed.), Realth Physics Prohleaa of 
.Internal Contaaination, held In Badapest, 
Hungary, Hay 3-5, 1972, (p. 21-29), 655p. 

Current evaluations ot the hazards fcoa 
external radiation and internal 
radioactivity, are fuanarlzed. Huaan 
experience vith radian still provides a sound 
basis for fixing peraisaible levels for 
bone-seeking nuclides, but the iapcrtance is 
stressed of Identifying the precisa tissues 
at risk and detersinlng the dose in those 
tissues froa the various "bone-seeking" 
nuclides froa their detailed aetabclisa. It 
is not sufficient for instance, to knov that 
certain radionuclides are "bene seekers" bat 
It is laportant to distinguish whether they 
are distributed vldely in aineral tone like 
Sr 90 and Ra 226, or located on the surfaces 
of bone like pa 239 and Ra 220. It i« 
iaportant also to take into account tho 
respective sensitivities to aallgnant disease 
Induced by radiation in tbe various tissues 
and also to include doses frca nuclides not 
necessarily concentrated in the tissue of 
interest. It seeas likely that aallgnancy is 
the soaatlc effect of greatest isportance 
since there is evidence fcoa the Japanese 
cities that sorbldlty froa other causes has 
not been aaterlally affected by the radiation 
doses. Tissue doses In fallcut studies shov 
that potential hazard froa Cs 137 Is soae 
7-15 tiaes qteater than frnn St 90. fallout 
studies have provided the basis far greatly 
iaproved knowledge of the aetabollss in 
huaans and the agricultural tehavler -of sr 
and nov enable the dose coanittaent to 
persons ot all ages to be reliably 
calculated. This Inforaation is especially 
valuable in regard to the prctection of the 
public in the event of accidents tc nuclear 
reactors and also shovs that the potential 
hazards froa Sr 90 are ncv fcund to be each 
less than vas hitherto thought. (Aath) 

<2«5> 
Kanzle-Latz, H., H. Hetiveer, t). Holibe, A. 
Sieon-vernot, J.L. Griafaert, and P. Jockey, 
Ccaalssariat a l'Energle Ataalgue,, Centre 
d'Etudes de Bruyeres-le-Chatel, Laboratoire de 
Radlotoxicologle, Prance; centre d'Etudes de 
I'Energle Wacleaire, section Hedicale, Saclay, 
Prance. 1971, January-February 

Pulaonary Lavage: Therapy of Pulnonary 
Contaalnatlon by Plutonlua Oxide. Journal of 
European de' Toxicologic, 0(1), 53-59 

The pulnonary lavage in vivo by saline 
sclutons vas tested vith nonkeys previously 
dusted over vith plutonlun oxide. Tbe 
aninals undervent 1, 3 or 5 series of 
vashlngs at the lower right lobe; each 
session consisted of 5 to 10 repeated 
Irrigations. The results obtained indicate 
the following: it Is useless to carry out 
note than six irrigations during any one 
session; aaxiauu efficiency Is obtained vhen 
the treatnent is carried oat vithin the first 
fev days inaedlately follovlng the dastlng; 
and vhereas one session ellninates 10* of the 
dust particles in the area treated, several 
sessions lover the pulaonary aaount In the 
treated area froa a s to 5 5 * . Repeated 
treataent Is therefore recoaaendad. (Auth) 

<266> 
Hakonson, T.E., and L.J. Johnson, Los Alaaos 
Scientific Laboratory, Los Alanos, WH. 1973 
Distribution of Snvlronnental Plutoniun in the 
Trinity Site Ecosysten After 27 rears. 
LA-OR-73-1291: COHP-730907; part of Proceedings 
of the IRPA 3rd International Congress on 
Radiation Protection Synposlua held In 
Washington, D.C., Septenber 9-18, 1973, (6 p.) 

The results are presented tor a radloecology 
survey of the Trinity Site environs, where 
the world's first. (July 1905) atoaic bonb was 
detonated. The tenporal behavior of the lov 
envlronnentnl levels of the platonlua 
ptulucei by this detonation are discussed. 
The data fron this study vere compared vith 
siallar data obtained in the Trinity Site 
environs nearly 20 years ago. The nalor 
change vhich vas observed vas an increased 
nlgratlon of Pu into the soils, 
concentrations of Pu in vegetation and 
rodents wore too lov to nake valid 
ccsparlsons. (Auth) 
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<267> 
Horin, H., w. Skupinskl, J.C. Nenat, and J. 
Lafuaa, French Atoaic Energy Commission, 
Pontenay-aux-Roses, France. 1973 
Experimental Research on the Treataent of 
Contaainations by tctlnide Solutions. 
CONP-720503; CEA-COHP-2070s Part of Buldoso, E. 
(Ed.), Proceedings of the IRPA 2nd European 
Congress on Radiation Protection Health Physics 
of Internal Contaaination, held in Budapest, 
Hungary, Hay 3-5, 1972, (p. 317-320), 655p. 

Adult sprague Davley spp tats vere 
adainistered the actinides, 0 235, Pa 233, Hp 
237, Pu 238, Pn 239, Aa 241, Cs 242, and cf 
252, in nitrate fora either intracuscularly 
or by inhalation, to study the effect of DTPA 
therapy. DPTA therapy was aost effective on 
the reaoval of elesents vith a valence of +3 
(An, Ca, and Cf|. Its effect on Pa 238 was 
similar, but the effect cn pa 239 vas 
difficult to evaluate because of the slover 
migration of this isotope, DTPA therapy 
proved to be ineffective cn 0, Pa, and Np 
contaainations. In the case of 0 
contaainaticn, increased migration rate 
combined vith precipitation in the kidneys 
resulted in dangerous renal deposits. 
(Auth) (ST) 

Table 1 gives the distribution in rats of 0 233, 
Pa 233, Np 237, and An 241 injected 
Intramuscularly as nitrates. Table c gives 
distribution of DTPA complexes, follovlng 
Intravascular Injection to rats sacrificed one 
day after contaaination. Table 3 shovs 
distribution of the actinides after tvice veekly 
treataent vith DTPA for three ncnths. Table 4 
shovs distribution after inhalaticn of the 
actinides and effect of DTPA treatment. Table 5 
shovs effects of delayed DTPA treataent. 

<268> 
Abrams, R., H.C. Seibert, L. Porker, D. 
Greenberg, H. Lisco, i.o. Jacobson, and E.L. 
slmmons. University of chlcago, Metallurgical 
Laboratory, Biology Division, Chicago, 1L. 
1546, Jane 
Acute Toxicity of Intubated Plutonlun. CH-3B75; 
35 p. 

Doses ranging fron 7.5 to 500 ug of Pu(*«) 
nitrate vith a specific activity of 0.062 
uci/ug vere administered to the lungs of rats 
by tracheal Intubation. All doses vere 
lethal: aean survival tiae ranged froa 203 
days for the lovest dose to 26 days for the 
highest. Lung retention vas 25X after 210 
days. Approxiaately 151 of the Initial dose 
vas deposited in the skeleton. Pathological 
changes in the Langs vere characterized by 
severe inflammation, necrosis, and abscess 
formation. Animals surviving a month or 
longer shoved videspread scarring of the 
lung, emphysema, and sguaaous aetaplasia of 
the bronchial epithellan. In heaatological 
studies, rats given 500 ug shaved an Initial 
rise in hemoglobin, erythrocytes, and 
neutrophils folloved by a sustained anenia, 
lysphopenia, and reduction in neutrophils 
until death vlthin 28 days. Hematological 
changes appeared to be dose dependent. The 
gross pathological changes In the lungs 
appeared to be dae to the high retention of 
plutonlaa in the lung. The hematological 
effects vere due to the general 
redistribution of plutoniun. (Auth)(ST) 

Table 1 lists the aedian lethal dose of Pn for 
varlcos periods after adainlstration by both 
intravenous and intrapulmonary routes. 

<269> 
Albert, B.E., Hev Tork Onivercity, College of 
Hedlclne, Department of Environaental Hedlcine, 
Rev Tork, NT. 1972 
The Taaorigenic Action of Beta, Proton, Alpha 
and Electron Radiation on the Rat Skin. 
CCO-3380-1; Progress Report of Augast 1, 1971 
through July 31, 1972, 20 p. 

Progress is reported on studies aimed at 
elucidating the various determinants of the 
dcse-response relationships In radiation 
carcinogenesis using the rat skin as the 
experiaental model. Progress is reported in 
the folloving areas: effects of protons in a 
sieve pattern on the incidence of skin 
tuaora, taaor incidenco in noase skin, 
effects of fractionation of dose on taaor 
Incidence and hair follicle atrophy, 
induction of tenors during the phase of hair 
growth, tumor induction in a resistant strain 
of rats, carcinogenic effect of radiation and 
methotrexate combined, effect of tasor grovth 
rate on taaor Incidence curve, the kinetics 
of recovery froa carcinogenic daaage, the 
critical depth for tuaor induction In the 
graving phase, the dose-response carve for 
growing phase at 1.0 sa penetration, the 
effect of postlrradiation proliferative 
atisali on toaor incidence, effect of a sieve 
pattern on taaar induction for Grenz Bays, 
cell death and regeneration in the hair 
follicles and surface epidemic, properties 
of the G sub 0 phase in rat eplderais, and 
the treataent of radiation induced skin 
tumors with methotrexate. (ST) 
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<270> 
Goldthorpe, B.C., University of Utah, College of 
Medicine, Badiobiolagy Division, Bepartaent of 
Anatoay, Salt lake City, OT. 1962 
The Effects of Aging and Internal Eaitters on 
Blood Chealstry. Part of Dougherty. I.P., et al 
(Eds.), Proceedings of a Syaposiua on Soae 
Aspects of Internal Irradiation held in The 
Homestead, fleber, Utah, Hay 8-11, 1961. 
Porgaaon Press, Oxford, England, (p. 117-129), 
529 p. 

The blood cbeaistry of noraal beagle doga and 
those given a single intravenous injection of 
Pu 239, Ha 22S, Th 228, or Ba 226 vas studied 
over a large period of their lifespan. In 
the noraal aging controls, inorganic 
phosphates, total proteins, globulins, 
fibrinogen and glycoproteins all appeared to 
have a slight increase in value throughout 
life. Calciua, serua albuain, urea chlorides 
and carbon dioxide capacity tended to shov a 
slight decline throughout life. Alkaline 
phosphatase tended to reaain fairly constant 
throughout life; Cholesterol appeared to 
decrease in value in early life and at about 
aidliEe started to cliab to above noraal 
values. Special emphasis vas given those 
groups in vhich a large nuaber of the dogs 
had bone tuaors at the tiae the aeasnreaents 
vere Bade. The aost striking change vas the 
elevation of the aean values of alkaline 
phosphatase for alaost all the groups in 
vhich bone tuaor incidence is high. Pu 239 
dogs shoved a slight decrease in calciua vith 
a slight increase of inorganic phosphates. 
The latter change appeared in soae of the Th 
228 dogs also. An interesting finding in the 
study of the serua proteins vas an 
advanceaent in tiae of the ncraal reversal of 
the albuain-globulln ratio. Pu 239 dogs vith 
bone tnaors shoved a slight decrease in serua 
urea nitrogen, soae increase in cholesterol 
values vas noted. Both fibrinogen and serua 
glycoproteins shoved an increase in the case 
of aost of the groups of dogs vith bone 
tuaors. Terainal values for the various 
serua constituents of the injected dogs are 
given in graphical fora. (ST) 

<271> 
Blkina, H.I., and I.A. Tseveleva, Not given. 
1961, Harch 
Mineral and Protein Hetabolisa in Bone Tissues 
of Bats In Plutoniua Injury. JPRS-11242; Part 
of Medical Radiology, (p. 126-134), 190 p.; 
Heditsinskaya Radiologiya, 6(3), 58-63 

The aineral and nitrogen aetabolisa of bones 
vas studied in rats folloving adainistration 
of 20 x 10 (B-3) and 1.9 x 10(E-3) uCi/g of 
plutoniua in the fara of nitrate or citrate 
solutions. The content of calciua, 
phosphorus, and nitrogen in the bones of the 
plutaniua poisoned rats VBB not significantly 
different froa the aaounts in the control 
groups. The activity of acid and alkaline 
phosphatase activity in the chronic group vas 
reduced by 25% after one year. The intensity 
cf incorporation of P 32 and Ca 45 la the 
epiphyseal portion of the bones vas 
considerably lover than in the control 
aniaals. in the chronic group the 
incorporation of glycine-1-c 14 in the 
proteins of the epiphyses vas reduced one and 
a half to tvo tiaes as coapared vith the 
noraal. In all rats the aetabolic activity 
in the epiphyseal part of bones vas greater 
than in the diaphysis. It vas concluded that 
the changes in the bones after external 
irradiation and upon exposure to deposited 
plutoniua are siailar. (ST) 

<272> . 
Dushauskene-Duih, N.P.P., E.D.P. Narchyulenene, 
V.B. Nyanishkene, B.I. Shuliene, and G.G. 
Pclikarpov, Institute of Botauy, Vilnyus, USSR. 
1972 
Radionuclide Uptake by Sone Freshvater 
Hydrcblonts. lietuvos TSR Hokslu Akadeaijos 
Darbai, serija C, 3(59), 201-212 (Russian, 
English Suaaary) 

Environaental 3aapling studies in 1967-1968 
shoved that the accuaulation coefficients of 
Sr 90 and Pb 210 vere the save in fish and 
•cllusks, vhereas that of Pb 210 in plants 
vas an order lover than that of Sr 90. There 
appeared to be a positive correlation betveen 
sr 90 and Pb 210 in fish. Accuaulation 
coefficients depended on the ash content of 
aguatic organisas. Experiaental results 
sboved that Sr 90, Ce 144, cs 137, and Ru 106 
accuaulated in phytoplankton and silt vith 
•axiaua coefficients, ceriua 144 exhibited 
the greatest accumulation in aguatic 
organisas, vhile the accumulation of Cs 137 
and Sr 90 vas relatively lov. The intense 
uptake of Cs 137, ce 144, and Ru 106 fy silt 
protected chironoaid larvae from uptake of 
those radionuclides. The larvae accumulated 
the folloving percentages: Sr 90, 10*: Cs 
137, 9*; Ce 14N, 11*; and Ru 106, 6*. Year 
old carp assiallated 10* of the Ce 144 
ingested vith chironoaid larvae. Fish of 
different trophic levels accuaulated the sane 
aaeunt of sr 90 and Pb 210. Uptake appeared 
to be prlaarlly from the vater if food vas 
readily available. (ST) 
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<2731 
Hoskalev, Yu.l., L.A. Buldakov, H.A. 
Koshurnikova, A.?. Nifatov, and O.H. Reshetov, 
Hot given. 1966 
Combined Influence of strontiua 90, Ceriun 111, 
and Plutonium 239 on the Hat organise. 
AEC-tr-6603; Part of Radiobiology, (p. 85-93) , 
238 p.; Radloblologiya, 5(6), 7B5-936 

Fats vere injected vith the isotope3 
Plutonium, strontium, and cerium separately 
and in pairs to study the biclcgical effects 
of tvo isotopes vith the same and different 
decay emissions and distribution vithin the 
organism. The elimination of strontium, 
cerium, und Plutonium from the skeleton and 
liver vithin the time interval, for 16 to 918 
days of observation, obeyed an exponential 
dependence, independent cf vhether the 
isotopes vere introduced separately or in 
combination. In the case of joint 
administration of a pair of isotopes vith the 
same and different types of distribution, the 
injuries not only vere summed (cerium plus 
plutoniua), but in a number of cases they 
also appeared earlier or in a larger 
percentage of cases (strontium plus cerlua 
and strontiua plus plutoniua) than in the 
case of separate adainistration of the 
isotopes. The relative biolcgical 
effectiveness of plutonlum In comparison vith 
beta emitters varied for various criteria, 
and, aoreover, depended on the amounts of the 
isotopes incorporated. (Auth)(ST) 

Table 2 shovs the deposition and rate of 
elimination of strontium, ceriun and plutonium 
in froa the skeleton and liver. Table 3 shovs 
the LD 50's for various periods and freguency of 
appearance of various injuries in rats after 
separate and coabined adainistration of the 
isotopes. 

<27U> 
Net given, E.I. du Font de Neaours and coapany. 
Savannah Biver Laboratory, Aiken, SC, 1973, 
Septeaber 
Environaental Activities and Prograas at the 
savannah River Plant. DPST-73-436; 23 p. 

The report briefly describes the purpose and 
operation of the Savannah River Plant 
activities and the funded prograas to aodify 
the impact of potential or actual releases to 
the environaent. General descriptions of the 
results of the various eaisslon controls, 
environaental research, and environmental 
acnitoring prograas, are given. For 1971 the 
operating budget for the plant site is about 
1125 Billion; about 10* of this aaount is M 
spent for environmentally oriented 
activities. Activities of the plant are 
described under the headings: eaission 
reduction activities in Savannah River Plant 
processes, monitoring, administrative process 
controls, and environmental research 
activities, present controls and efforts to 
ainiaize the losses or inefficient uses of 
rav materials, lntermediutes, and final 
products at the nuclear fuel fabrication, 
nuclear reactor, cheaical separations And 
supporting facilities are briefly described. . 
Routine environnental monitoring includes 
continuous measurement of radionuclides in 
effluents at the points of release and 
systematic saapling of the environaent. All 
operations are carried out vithin linltations 
established by extensive administrative 
controls. A number of research programs are 
underway to predict the fate and impact of 
pollutants on the environaent. These Include 
research on heated vater effluents, transport 
studies of radioactive and nonradioactive 
effluents to agueous and gaseous routes, and 
fcrest production. (ST) 

<275> 
Isaacson, H.E., and L.E. Brovnell, Atlantic 
Richfield Hanford Company, Chemical Processing 
Division, Research and Development, Advanced 
Technology Development Section, Richland, HA. 
1972, August 19 
Oltlaate Storage of Radioactive Hastes in 
Terrestrial Environaents. ARH-SA-126; 
CCNF-721107-it; Part of Proceedings of a 
Syapcsiua on the Hanageaent of Radioactive 
Hastes froa Fuel Reprocessing held in Paris, 
France, Noveaber 27-tecembnc 1, 1972,' (33 p.) 

Rev avenues are opened for the ultimate 
storage of radioactive vastes, Ce 137, Sr 90, 
and Pu 239, via the STOPPER and Thermalt 
processes. STOPPER is the Stone Process for 
Permanent Encapsulation of Radionuclides, a 
hydrotherual process. Thermalt is a 
pyrochealcal process for fixing radionuclides 
in a basalt-like product. The products 
contain analogs of silicate and . 
alumiaosilicate minerals such as pollucite, 
strontiua feldspar and plutonite—a 
structural analog of zircon, oltiaate 
storage vill have been effected if these 
product foras are secured in geochemically 
coapatible aedla where the authigenic 
precipitation of cation aluminosilicates vill 
provide additional protection froa transport 
by groundwater movements. (Auth) 
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<276> 
Eakins, J.D., and A. Morgan, Atcalc Energy 
Research Establlsbaent, Health Physics and 
Hedlcal Division, Harwell, Dldcot, England. 
1964, October 

The Bole of Fecal Analysis in a Bloasaay 
prograa. COHP-U»8-9; STI/PUE/84: Part of 
Proceedings of a Syaposiua on the Assessaent of 
Radioactive Body Burdens in Han held In 
Heidelberg, Geraany, Hay 11-16, 1964, vol. 1, 
(p. 231-244), 1067 p. 

The role of fecal saapling and analysis in a 
bioassay prograa is discussed, with 
particular reference to the estlaation of 
retained lung burdens of lnscluble 
radioactive aaterlals. Experience has shown 
that urine analysis alone cannot always be 
relied upon to give an adegaate indication of 
exposure by inhalation of Insoluble 
radioactive anterials. The results obtainei'. 
are affected by so aany variables that they 
defy interpretation. The analysis of fecal 
saaples, collected after an incident 
involving airborne contaslnntian, can confira 
whether or not a signficant intake has 
occurred and will enable an initial estiaate 
of the retained lung burden to be aade by 
reference to one of the aodels describing the 
retention and eliaination of inhaled 
particles. The subsequent fecal excretion 
pattern and particle size aeasurenents on air 
filter saaFles representing the inhaled 
aerosol (if available) can be used to aodify 
the Initial estiaate. At the Atoaic Energy 
peeoarch sstablishaent (AERE), Harwell, 
England, tbe sampling and analysis of fecal 
samples is used as a coapleaent to urine 
analysis following cases of known et 
suspected exposure by inhalation. This 
aethod Is considered to be the only 
satisfactory way of detecting and assessing 
lung hardens of insoluble cospounds ofi Pu 
239, which cannot be detected with adequate 
sensitivity by in vivo counting. Soae 
exaaples of excretion patterns obtained froa 
cases of accidental inhalaticn of insoluble 
coapounds of pluto.Hua and thuliua are 
described. (Auth) 

<277> 
dee, U.S. !lw, R.B. Dell, and E. Rashlaoto, 
University of Otah, college of Medicine, 
Radiobiology Division, Departaent of Anatoay, 
Salt Lake City, DT. 1972, Harch 31 

Quantitative norphology of Vertebral Trabecular 
Bene in Beagles Injected with Plutonlua. 
CCO - n g-246) Part of Dougherty, T.P., Research 
in Radloblology, Annual Report of Work in 
Progress in the Internal Irradiation Prograa, 
(199-217) , 380 p. 

As part of a study on histopatholagical 
lesions in bones induced by a single 
Intravenous injection of plutoniua citrate, 
results are reported on changes contributing 
tc the alteration in percentage of the luabar 
vertebral body occupied by trabecular bone 
and frequency distribution of trabecular 
widths in luabar vertebral bodies. The 
percentage of trabecular bone vithin the 
cortical bone envelope of luabar vertebral 
bodies of beagles diainished vith age froa a 
value of 25% at S00 days to a value of 16% at 
about 6000 days of age. Beagles injected 
vith 2.7, 0.909, 0.301, 0.096, and 0.0485 uci 
of PU 239/kg exhibited elevated percent 
trabecular bone values, bat vere within 
norsal range for their respective age groups 
in the beagles injected vlth 0.0157 uci/kg. 
The dogs injected vith 0.0157 to 2.7 uci Pu 
23Vkg shoved increased trabecular vldths. 
In general, the effect of a single 
Intravenous dose of plutoniua resulted in the 
Inhibition of bone resorption leading to 
thicker or nosaic trabeculae. (Auth)(ST) 

<278 > 
Jee, W.S.S., and J.S. Arnold, University of 
Otah, College of Medicine, Division of 
Radicbiology, Departeent of Anatoay, Salt Lake 
City, 0T. 1961 

The Toxicity of Plutoniua Deposited in Skeletal 
Tissues of Beagles. 1. The Relation of the 
Distribution of Plutoniua to the seguence of 
Histopathologic Bone changes. Laboratory 
Investigation, 10(4), 797-825 

The relation of the distribution of plutoniua 
tc the sequence'of histopathologic bone 
changes va3 studied using autoradiographic, 
aicroradlographic, histopathologic and 
vascular Injection techniques in 5 control 
beagles and 20 others that died or vere 
sacrlfled from 1 to 1576 days folloving a 
single Intravenous administration of 2.7 
uci/kg of plutoniua (*4) citrate given at 
ages 14-18 aonths. The plutoniua induced 
bone lesions by direct and indirect 
aechanisas; Early changes occurred in 
trabecular bone, resulting in transverse 
plates In spongiosa, acellular aarrov 
cavities, peritrabecular fibroses, abnoraal 
bene resorption, and endosteal bone grovth. 
The late changes affected cortical bone and 
were aanlfested by plugging of haversian 
canals, resulting in death of osteocytes, 
followed by disturbance in bone reaodeling 
(large resorption cavities, bizarre-shaped 
rnd abnoraally aineralized osteones) eroded 
periosteal surfaces, and fibroses and 
spontaneous fractures. The late effect was 
the induction of osteogenic sarcoaas. (Auth) 
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<279> 
Jee, W.S.S., and J.3. Arnold, Onlversity of 
Otah, College of Nedicine, Division of 
Radiobiology, Department of Anatoay, Salt lake 
City, OT. 1960 

Effect of Internally Deposited Radioisotopes 
Upon Blood Vessels of Cortical Eones. 
proceedings of the society for Ixperimental 
Biology and Redicine, 105, 351-356 

Adult beagle dogs Here injected vith Pu 239 
(3.0 uCl/kg), Ra 226 (10.0 UCi/kg), and Th ' 
22B (0.9 UCi/kg) to study the effect of 
internally deposited radioisotopes upon blood 
vessels of cortical bones. After an 
extensive latent period folloving acguisltion 
of plutoniua, radiothoriua and radiua in 
cortical bone, plugging of the haversian 
canals occurred vhich in, turn resulted in 
bone necrosis. Investigation of this 
phenomenon vith a vascular injection 
technique and a bone-seeking alpha emitter 
(Plutonium) vhich deposits on surfaces of 
haversian canals and allcvs the remainder of 
the osteones and adjacent interstitial 
la'jellae to be free of activity, shoved that 
death of osteocytes vas principally the 
result of disrupted blood supply rather than 
direct alpha ray killing, sitb radiothorina, 
concentration of alpha particles about 
haversian canals vas sufficient to result in 
total plugging of the vascular tree vithln 
the haversian canals resulting in complete 
bone necrosis and inhibition of internal 
reconstruction of cortical bene. Kith radium 
and plutoniun only about half of the canals 
vere plugged, vhich alloved internal 
construction to proceed; hovever, the nature 
of the remodeling in this environment vas 
abnoraal (formation of large cavities and 
abnormal osteones). It is suggested that 
both devitalization of bone and occurrence of 
large cavities veakens the bone vhich in turn 
results in spontaneous fracturing cf long 
bones. (Auth) (ST) 

<280> 
hays, O.K., Dnviversity of Utah, padiobiology 
Division, Salt Lake city, OT. 1968, August 23 
Bone-seeking Radionuclides, conp-670938; part 
of proceedings of a symposium on relayed Effects 
of Bone-seeking Radionuclides held at sun 
Valley, Idaho, September 12-14, 1967. Published 
in Science, 161, B1» 

papers presented at tbe international 
symposium on delayed effects of bone seeking 
radionuclides are sueaarized. The Incidence 
of tuaors (primarily bone sarcoaas), in 
huaans and aniaals subjected tc various doses 
of Ra 224, Ra 226, Ra 228, Sr 90, Pu 239 vaa 
discussed. In aost cases tutor incidence vas 
correlated vith dose rate. The papers 
included studies of huaans exposed to Ba; 
similarity of dose required tc produce a 
qlven incidence of bone cancer in a variety 
of aaaaals including nan; a reviev of the 
neoplasas induced by high doses of Sr 90; 
incidence of sguaaous cell careinoaas, liver 
tunors and eye aelanosa's in Bs, Pu, and Sr 
injected beagles; and the delayed effects of 
internally deposited radionuclides in rats. 
(ST) 

<281> 
Andrews, R.L., Rational Cancer Institute, 
Bethesda, HD. 1955, Septeaber 9 

Radioactive Fallout from Bomb Clouds. Science, 
122(3167), 453-456 

The mechanisms by vhich fallout particles are 
produced and the biological implications of 
the radioactivity associated vith the 
particles are discussed. During test 
operations at the Nevada Proving Ground an 
eff-site monitoring program is maintained by 
the 0.s. Public Bealth Service. Criteria 
laid dovn by the Atoaic,Energy Commission 
have been met. The fate of radioactive 
fallout from all test shots and lt3 effect on 
the human population are discussed. (ST) 

<282> 
Bcven, V.T., and V.E. Noshkin, Roods Role 
Oceanographic Institution, Roods Role, HA. 1973, 
General Suaaary of Progress, 1972-1973, 
Plutoniua concentration Along Preshvater Food 
Chains of the Great Lakes, OSA. COO-356B-3; 35 
P-

The report summarizes sample collections made 
in Lake Ontario during the sumner of 1972; 
analyses conpleted, since vrltlng the 
1971-1972 progress report, on the samples 

'-...collected in 1971; analyses conpleted on the 
1972 sanples; and sone prelininary attempts 
to conpare and contrast the analytical data 
fron the tvo years of sanpling. Analyses of 
vater, sedinent, and biological saaples for 
platoniua, strontiaa, and cesiua are given in 
tabular fora. Analyses and conparisons 
betveen years are discussed under the 
following headings: quality of data, water 
sanples, sedinent cores, and biological 
materials. (ST) 
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<283> 
Folly, J.B., oak nidge national laboratory. Oak 
nidge, TH. 1973, July 
Dynaaics of titter Decoaposition, Hlcrobiota 
Populations, and nutrient Hoveaent Following 
nitrogen and phosphorus Additions to a 
Deciduous Forest Stand. 0BHL-4893; Ph.D. 
Thesis, University of Tennessee, 191 p. 

The objective uf the study was guantification 
of the dynaaicj of litter decoapositlon, 
aicrobiota populations, and nutrlnnt aoveaent 
in response to nitrogen and phcsphcrus 
additions to a deciduous forest stand, 
nitrogen (urea) was applied at rates of 0, 
550, and 1100 kg/ha in ccabination with 
phosphorus (concentrated superphosphate) at 
rates of 0, 275, and 550 kg/ha. Total loss 
of organic natetlal froa white oak, red 
aaple, and black qua litter bags over a 
16-aonth period was 34, 35, and 451, 
respectively. Phosphurus treataent retarded 
veight loss froa littur bags of all species. . 
Weight loss for the 0, 275, and 55C kg/ha 
levels of phosphorus averaged 23, 20, and 191 
for white oak; 26, 25, and 251 for red aaple; 
and 29, 27, and 261 for black gun. weight 
losses vere increased by a saall aaount (1 to 
21) or not at all by nitrogen treataent. The 
BP interaction weight loss aeans were 
interaediate to the aain :reataent aeans. 
The increase in dwoaposition associated vith 
nitrogen vas offset by the decrease 
associated vlth phosphorus, litter and soil 
bacterial populations vere significantly 
increased by nitrogen additions, vhile litter 
and soil fungi did not respond to nitrogen. 
Soil fungal populations vere increased by 
phosphorus addition, while litter bacterial 
populations were reduced. Litter fungi and 
soil bacteria did not respond tc phosphorus, 
coabined additions of nitrogen and phosphorus 
increased bacterial populations, though not 
as auch £s nitrogen alone. There vas a good 
correlation (r equals 0.70) between bacterial 
population and litter veiqht loss. 
Invertebrate populations in white oak and red 
aaple litter.vere reduced by nitrogen 
treataent; hovever, phosphorus treataent 
increased only the red aaple Invertebrate 
population. Invertebrates inhabiting black 
qua litter vere not affected by 
fertilization. The change in invertebrate 
population appears to be in response to pH 
changes following fertilization. The shifts 
in invertebrate populations did not correlate 
vlth veigbt loss as veil as the shifts In 
alcroblal populations did (r eguals 0.35). 
The nitrogen content of the litter ezhibited 
the sace response pattern regardless of 
fertilizer treataent, although there vere 
differences in the nagnitudes of the 
responses. The dynaaics of nitrogen in the 
litter correlated veil vith aicrobial 
population (r egualsO.B5), while nitrogen 
loss froa the litter and top 10 ca of the 

soil via the soil solution appeared to be 
controlled by chealcal rather than biological 
factors. The foraation of insoluble calciua 
asaoniua phosphate vas the priasry cheaical 
regulator. Significantly less nitrogen vas 
lest at the 550 kg/ha level of phosphorus in 
ccabination vlth nitrogen than at the 275 
kg/ha level. Phosphorus-and calciua losses 
in the soil solution support the calciua 
asaoniua phospate fixation hypothesis. 
Solubilized organic aatter vas estiaated as 
contributing 25 g/a2 of nitrogen loss. 
Volatilization losses vere estiaated to be as 
high as 26 g/a2. nitrogen treataent 
increased the aaount of potassiua, calciua, 
aagneslua, and sodiua in white oak litter, 
vhile phosphorus content vas not altered. 
Phosphorus treataent increased the veight at 
phosphorus, calciua, and sodiua, vhile 
reducing the veight of aagnesiua. Potassiua 
content vas not affected by phosphorus 
trwatnent. The alteration of aicrofloral 
populations by fertilization vas the priaary 
factor controlling nutrient dynaaics in the 
decoaposlng litter, nitrogen treataent 
significantly increased nitrogen and 
potassiua losses froa the litter and top 10 
cn of the aineral soil via the soli solution. 
Phosphorus and calciua losses vere unaltered. 
Phosphorus treataent increased the loss of 
all eleaents except nitrogen. (Auth) 

<284> 
Klsieleski, w., and t. Woodruff, Hot given. 
1947, noveab-.r 1 
Studies on the Distribution of Plutoniua In the 
Fat. AECD-2009P; Part of Brues, A.M. (Ed.), 
Quarterly Deport for August 1947-Hoveaber 1947, 
(F. 86-93), 177 p. (Declassified Hay 12, 1948) 

Adult aale Sprague-Davley rats vere injected 
lntcaauscularly vith the citrate and nitrate 
salts of plutoniun in the +6 state at a dose 
level of 0.1 ug/g to study the distribution 
of plutonium over a period of one year, (lost 
rats shoved varying degrees of 
bronchopneuaonia vith abscesses at the tiae 
cf autopsy. Aniaals were sacrificed at 
Intervals froa 7 to 420 days and the 
plutoniun of the various tissues deternined. 
The citrate salt was absorbed from thft 'sLte 
of injection to a greater degree than the 
nitrate. The skeleton was the principal site 
of deposition regardless of the fora. Liver 
vas next and other soft tissues contained 
insignificant amounts. All of the tissues in 
the citrate injected rats showed a higher 
initial uptake than in tf'e nitrate injected 
tats. The spleen contained a saaller percent 
of the injected dose, but in specific 
activity it vas as high as liver or bone. 
(ST) 
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<285> 
Jee, H.S.S., University of Utah, College of 
Hedicine, Department of Anatomy, Salt late City, 
OT. 1962 

Histopathological Endpoints in coapact Bones 
Deceiving Alpha Irradiation, fart of 
Dougherty, T.E., et al (Eds.), Proceedings of a 
Symposium on Some Aspects of Internal 
Irradiation held at the Homesteod, Heber, Dtah, 
Hay 8-11, 1961. pergaaon Press, Oxford, 
England, (p. 95-116), 529 p. 

As part of a study of histopathological 
changes in bone as a conseguence of long tern 
effects of bone seeking alpha eaitters, 
tibial diaphyses froa controls and beagle 
dogs receiving a single intravenous inlection 
of Pu 239, Ra 226, Ra 228, and Th 228 note 
studied. The results indicated that the 
turnover rate of the coapacta of dogs between 
three and ten years old was slow and 
constant. Structural changes in coapacta 
containing internally deposited alpha 
eaitters appeared to be dose dependent. 
High radiation dosus altered the circulation, 
produced bone necrosis and bizarre osteones, 
stimulated bone resorption and inhibited bone 
foraation. The increased accumulations of 
these structures indicated a more rapid 
turnover rate for the radionuclide bearing 
dogs when compared to controls. The ratio of 
canal plugs to blocked vascular channels in 
daaaged campacta was as high as 1:35 as 
compared to 1:9 for controls. The high ratio 
was due to damage to main arterial channels 
supplying cortical bone in the marrow 
cavities. Tiae played an important role in 
that nany of the changes were cumulative. 
Two groups of dogs showed nearly identical 
daaage, although the radiaticn doses and 
burden tiaes of radionuclides were 1711 days, 
760 rads and 1178 days, 1605 rads, 
respectively. The circulaticn factor was 
mainly responsible for the altered 
remodeling. The response of ccapact bone to 
partial isckeaia was massive resorption and 
endosteal and periosteal bone proliferation 
reseabling changes induced by internally 
deposited radionuclides in bene. (ST) 

<286> 
Nlckson, J.J. (Ed.), University of chlcago, 
Chicago, II. 19»5, July 23 
Report of conference on plutoniua. Hay loth and 
15th. CM-3167; 62 p. (Declassified December 
22, 1952) 

The distribution, retention, metabclisa, 
toxicity, and excretion of plutoniua 
folloving administration by different routes 
in huaans and aniaals were discussed. The 
toxicity of plutonlua as cospsred to poloniua 
and radiua vas studied and the best method 
for decontaaination of vounds vas outlined. 
All of the nine papers presented at the 
conference vere abstracted separately for the 
data base. (ST) 

<287> 
Heapelaann, I.H., S.T. Cantrll, J.E. Vlrth, J.J. 
Hickson, and S.C. English, Oniversity of 
Chicago, Chicago, II. 19<I5, July 23 
Summary of Reguests for Inforaation Desired 
Ccncerning Plutonium. CN-3167; Part of Kickson, 
J.J. (Ed.), Bepor*. of Conference on Plutonium, 
Hay 1Uth and 15th, (p. 1-1), 62 p. 
(reclassified December 22, 1952) 

Reguests for information on plutoniua 
contamination and metabolism vere listed 
under the following headings: diagnosis and 
estimation of the amount of plutoniun in the 
huaan body: absorption rate through the skin, 
gastrointestinal tract, wounds, and lung; 
permissible levels of plutoniua in different 
parts of the body; metabolism as influenced 
by rate of intake and diet and rate of 
elinination froa bone; pathology; therapy; 
protection; and plutoniua-radium ratios. (ST) 

<2e8> 
Finkle, R.D., Oniversity of Chicago, Chicago, 
It. 191)5, July 23 
Distribution of Injected Plutoniun. CH-3167; 
Part of Hickson, J.J. (Ed.), Report of 
Conference on Plutonium, nay 1»th and 15th, (p. 
5-9), 62 p. (Declassified December 22, 1952) 

The general biological reaction to 
administered plutoniun appeared to be a 
deposition of 50* in the skeleton and early 
retention of 20-10* by the liver. In most 
cases the amount in the liver decreased to 
5-10* .<ithln 60 days. The distribution in a 
dog 16 days after injection of a lethal dose 
of plutonyl nitrate'vas uu* in the skeleton, 
31* in the liver, 6* in the nuscle, and 3.5* 
in the spleen; 10% vas excreted. , Bone narrov 
vas 13 tiaos nore active than an equal weight 
cf compact bone. Plasaa contained 80* of the 
plutoniua in blood. In nice the liver 
retained 27* of the injected dose of plutonyl 
nitrate after 6h days, but only 7* of 
plutonyl citrate under the s u e conditions. 
Plutoniun nitrates adainistered 
intramuscularly to rats resulted in small 
ccncentrations in the liver. Plutonyl 
nitrate and citrate injected 
Intraperltoneally behaved similarly, with 
plutonyl nitrate being absorbed aore slovly. 
(ST) 



<190> 

<289> 
Abraas, R., University of chicago, Chicago, IL. 
1945, July 23 

Retention of Inhaled Plutoniua. CH-3167; Cart 
of Dickson, J.J, (Ed.), Report cf Conference on 
Plutonian, Hay 14th and 15th, (p. 10-11), £2 p. 
(Declassified Deceaber 22, 1952) 

Data on the fate of inhaled and intabated 
Plutonium particles in the fora of nitrates 
(+3, *», •S), oxide, cupferride, and citrates 
(•4 and >6) are suaaarized in tabular fora. 
Greatest deposition was in the liver and 
skeleton. Deposition in the liver reached a 
aaxlaua in one day, decreasing soaevhat 
thereafter, especially vith intabated 
citrate. Citrate accelerated the rate of 
.transfer froa the lung to the skeleton. (ST) 

Lung retention, lung eliaination half tlae, and 
liver and skeletal deposition cf several 
lutoniua compounds and valence states are given 
n tables 10 and 11. 

<290> . 
Barron, E.S.G., University of Chicago, Chicago, 
IL. 19US, July 23 
The Hetabollsa of Tissues of Plutonian Treated 
Rats. CH-3167; Part of Hickson, J.J. (Ed.), 
Report of- Conference on Plotonius, Hay l a t h and 
15th, (p. 12-15), 62 p. (Declassified December 
22, 1952) 

Rats adainistered intravenous injections of 
Plutonium (2ag/kg) shoved reduction in the 
size of the spleen and thymus after one seek, 
accompanied by diminished 02 uptake. The 
adrenal glands'shoved an increase in 02 
uptake followed by very lov values after the 
fifth day postlnjection. Thirty percent of 
the treated rats had elevated blood non 
protein bound nitrogen. Kidney damage vas 
confirned by lover measured rates cf 
oxidation of glutaaate and HH3 formation. 
The liver appeared yellov.and friable. '• 
Results vere variable, but liver metabolic 
processes vere generally inhibited to soae 
degree. (ST) 

<291> 
Hurray, R., University of Chicago, chlcaga, IL. 
1945, July 23 
Gross and Histopathology of Animals Treated vith 
Plutonium. CH-3167; Part of Hickson, J.J. 
(Ed.), Report of Conference on Plutonium, Hay 
14th and 15th, (p. 16-18), 62 p. (Declassified 
December 22, 1952) ' 

Results of several studies on the gross and 
histopathologic changes in rats, mice, and 
dogs folloving treatment vith platcnlun are 
suaaarized. The folloving grcss pathological 
changes vere reported: rats inhaling 
Plutonium shoved lung changes characteristic 
of pneunonia: a dog treated intravenously 
vith 0.36 ug/gn died after 16 days and shoved 
pale bone marrov and hemorrhagic lyaph nodes; 
oice and rats treated intraauscularly vith 
plutoniua citrate (2-12 ug/gm) shoved 
deqenerated and hemorrhagic ar«a3 in the 
kidneys and ulcerated local legions; and mice 

and rats treated intravenously (1.0 ug/ga) 
had saailer spleens and shoved liver changes. 
At lover doses tunors and a bone fracture 
vere observed. Histology studies aade 6 hr to 
6 veeks folloving injection of 1.25 ug/gn 
shoved changes in the bone and bone narrov, 
lynph nodes, spleen, testes, and 
gastrointestinal tract. Following 
intravenous injection, rats showed danage 
earlier than in nice and at lower dose 
levels. Results within all groups of aninals 
vera variable. (ST) 

<292> 
Brues, A.H., University of chicago, Chicago, IL. 
1945, July 23 
Clinical Picture Folloving Plutoniua . 
A£nlnistration. CH-3167; Part of Hick3on, J.J. 
(Id.), Report of conference on Plutoniun, Hay 
14th and 15th, (p. 19-26), 62 p. (Declassified 
Deceaber 22, 1952) 

clinical observations folloving intravenous 
injection of acute (0.36 ng/kg), subacute 
(0.286 ag/kg), and chronic (0.4 ng/kg 
intranuscularly) doses of plutoniun nitrate 
(•6) vere nade on the dog. The most narked 
finding ras a drop in vhite blood cell count 
involving heterophiles and .lymphocytes. A 
progressive anenia vas observed throughout 
the course of the experinent. Other clinical 
findings are listed in tabular fora. 
Synptons vere sinilar but decreasingly less 
severe in dogs adainistered the subacute and 
chronic doses. These doses to dogs and 
rcdents produced danage to the erythropoietic 
system, liver, spleen, kidneys, and bone. 
There vas great variability of effects 
betveen groups of aniaals and results vithin 
a group were difficult to reproduce, nice 
receiving plutoniun nitrate (*6) 
intramuscularly and subcutaneously showed 
local greying of hair and skin ulceration. 
(ST) 

<293> 
Langban, W., and E.R. Russell, University of 
Chicago, Chicago, IL. 1945, July 23 
Excretion Studies. CR-3167; Part of Nickson, 
J.J. (Ed.), Report of conference on Plutonium, 
Hay 14th and 15th, (p. 27-45), 62 p. 
(reclassified December 22, 1952) 

Attempts to establish a aethod of sampling 
and analyzing urine for small anounts of 
plutonium and establish a relationship 
betveen the aaount of plutoniuu in urine and. 
the total body burden are suamarlzed. A 
method for collecting and analyzing sanples 
is given. Results of personnel monitoring 
and human excretion folloving injection of 
4.7 ULJ of plutonium citrate (+4) are given in 
tabular forn. Results of rat studies showed 
that the percent nt the total injected dose 
excreted in urine was independent of the size 
cf the dose administered. The excretion of 
plutonium by humans, dogs, rats, rabbits, and 
nice are shown in tabular forn. The mininuo 
amount of plutonium excreted daily was 0.01K 
of the retained amount. No comparisons 
tetween concentration in the blood and 
urinary excretion could be made. (ST) 

Tables 18-25 contain plutonlun excretion data 
for nan and several apinals. 
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<290> 
Pink. R.H., and K . s . Cole, university of 
Chicago, Chicago, II. 1905, July 23 
Radiua-plutonlua, polonium-Plutonium Ratios. 
CN-3167; part of Mickson, J.J. (Ed.J, Report of 
conference on Plutonium, day 10th and 15th, ( p . 
06-56), 62 p. (Declassified Deceaber 22, 1952) 

TO study the relative toxicities of radios, 
poloniua and platoniua theso radionuclides 
vere adalnisteted to rats at dose levels of 
20-8000, 50-170, and 19-190 uci/kg body 
veight, respectively, hesults are presented 
in the fora of dosage-survival tiae charts. 
In teras of nci, poloniua vas three tlaes as 
toxic as plutoniaa and plutoniua vas thirty 
tiaes as toxic as radiua for short survival 
periods, on the basis of equivalent alpha 
ray energy poloniua vas about tvice as toxic 
as plutonlua during a ten day survival period 
and increased in relative toxicity daring 
longer survival periods. Plutoniua to radiua 
toxicity ratios vore the saae as tho3e based 
on uci. The relation of deposition site to 
toxicity vas discussed. The toxicity of 
plutoniua as related to route of 
adainlstratlon, physicocheaical fora, 
experiaental aniaai used, and specific organ >• 
effects is given in tabular fora. (ST) 

<295> 
Dickson, J.J., University of Chicago, Chicago, 
XL. 1905, July 23 
Therapeutic Experiments and Suggestions. 
CR-3157; Part at Kickson, J.J. (Ed.), Report ot 
Conference on Plutonlua, Nay 10th and 15th. (p. 
57-62), 62 p. (Declassified Osceaber 22, 1952) 

In prelialnary experiaents plutoniaa nitrate 
(•R) vas introduced into skin lacerations on 
rats to study the rate of absorption of 
plutoniua froa the site cf Injury. The 
resultant data indicated that tlae after 
Introduction of plutoniun Into a wound was 
the single aoat iaportant condition affecting 
reaoval. Hater Has an effective washing 
agent. Adainistration of intravenous citrate 
increased urine plutoniua excretion rate. 
(ST) 

<296> 
Ballou, J.E.. General Blectrlc coapany. Hanford 
laboratories. Biology Laboratory, Richland, HA. 
1961 
Distribution and detention of Plutoniun 239 and 
Neptunian 237 in the Rat Adrenal. Radiation 
Research, 22. 81-90 

spraguo-Dawley rats vere adainistered aasaive 
doses of plutoniua or neptuniua citrate 
intravenously to deteraine distribution and 
retention of these radionuclides in the 
adrenal gland. Tissue analyses at autopsy 
shoved that the aaount of plutcniua or 
neptunium in tbe adrenal vaa always saall 
coapared to that retained in the total rat. 
Deposition in the adrenal cortex «as 

characterized by discrete zonal 
concentrations in areas of the zona 
gloaerulosa and zona reticularis. Localized 
deposition in these areas vas apparent by the 
third day postinjectlon and appeared to be 
acre pronounced at later tiae Intervals. 
Prolonged retention in the adrenal nay be 
explained by the phagocytic capacity of this 
crgan and/or oetabollc reutllization of 
biological coaponents containing these 
radionuclides. Estinsted local radiation 
dcses to the porti cn of the adrenal 
containing the majority of plutonlua or 
neptuniua vere about five tlaes as high as 
the average adrenal dose. (ST) 

<2S7> 
, International Atoaic Energy Agency, Vienna, 
Austria. 1973 
Regulations for the Safe Transport of 
Radioactive Materials. STI/P08/323; Safety 
Series Ho. 6; 106p. 

Standards of safety are set forth vhich 
provide an acceptable level of control of the 
radiation hazards to persons, property, and 
the environaent that are associated with the 
transport of radioactive aaterlal. The 
regulations ire described for packaging and 
package design reguireaents, lov level solid 
radioactive aaterial, activity Halts for 
various types of packages, controls for 
transport and storage in transit, fissile 
aaterlals such as 0 233, U 235, Pu 238, Pu 
239, and Pu 2U1, and to3t and inspection 
procedures. The administrative requirements 
are discussed such as occasions vhen approval 
by coapetent authorities is regulred. (PRH) 

<29a> 
Ret given. International Atoaic energy Agency, 
Vienna, Austria. 1973 
Safe Handling ot Radionuclides. STI/WB/319; 
Safety Series Ho. 1; 91 p. 

The Code of practice is provided as a "Uide 
to the safe handling of radionuclides. Site 
code contains a secies of recosaendations 
which should be interpreted vlth scientific 
judgement in their application to a 
particular problem. Basic safety standards 
are set forth vlilch prescribe aax'.hua 
permissible levels of exposure to radiation 
and fundoaental operation principles. The 
aanual covers uonitoring of personnel and 
work areas, sealed and unsealed sources and 
their storage, transportation of radioactive 
aattrial, accidents, decontaaination, and 
radioactive aaste control and disposal. In 
the appendices there ara tables of derived 
concentration Halts of radionuclides 
(including Pu 239, An 201, Pu 238, O 235, and 
tj 238) In ale and water for occupational 
exposure and for aaxlaon permissible levels 
for surface contamination. (PiH) 
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<299> 
Rancitelll, L.A., B.W. Perkins, and A.D. 
Renzetti, Jr., Battelle Heaorial Institute, 
Pacific Horthvest Laboratories, Environmental 
and Life Sciences Division, Radiological 
Sciences Departnent, Richland, Ok. 1969, June 
The Nultielewent Analysis of Ruaan Lang Tlssae. 
BHWL-1051 (part 2); Part of Pearce, D.H. (Ed.), 
Annual Report for 1968, (p. 6-9), 23V p. 

Huaan lung tissue obtained froa individuals 
vith experience in copper ore processing, 
uraniuu aining, uranium processing, and heavy 
metals processing were analyzed by 
instruaental neutron activation analysis. 
The concentrations of 19 eleaents are 
reported in the lungs of these individuals 
and are compared vith the concentrations 
measured in a normal individual. The uranium 
alner vas found to have 2 ppa 0 and the 
uraniun processor 27 ppa 0, compared to 0.001 
ppm 0 In the nottal individual. The lung 
fcoa the subject vith a heavy element 
exposure had a noraal uraniua concentration 
but contained 8 tines the noraal Th. (Auth) 

Table 1 shovs trace eleaent content ot noraal 
lunq tissue. Table 2 shovs trace element 
content of lung tissue of Individuals vith heavy 
eleaent exposure. 

<300> 
Goldman, H.I., DOS Corporation, Environmental 
Safeguards Division, Rockvllle, HD. 1972, 
Septeaber 
Nuclear Power and a Protected Environnent. 
ORP/SID-72-O: Part of proceedings of the 
Southern Conference on Environaental Radiation 
Protection fcoa Nuclear Power Plants, April 
21-22, 1971, (p. 221-233), 2»6 p. 

The future role of nuclear pcver in a 
protected environment is discussed. Two 
areas of concern to environmentalists, lov 
level vastes froa nuclear facilities and 
thermal effects, are given particular 
attention. The author suggests that present 
Atonic Energy commission regulations are 
adequate, that the public is vlslnfocaed 
about radiation hazards, and that while aore 
stringent regulations vlll be beneficial in 
soue areas, they vlll in general result in 
little reduction of radiation lose to the 
public, increase the average radiation 
expusnre of plant workers, and in some cases 
indirectly produce other hazardous 
conditions. (ST) 

<301> 
Bates, t.H., T.n. Boyd, and J.p. Clarke, British 
Nuclear Puels lialted, Windscule and Calder 
Rocks, Technical Department, Risley, England, 
1971 
Rapid Determination of Plutonian in Orine: 
Separation fcoa Baked Orine Residues Using 
Icn-Ixchange. BSEL-Report-1(W); 21 p. 

A method is given for the determination of 
Plutonian in nrine within ft boars of receipt 
of a sanple, excluding counting tiae. The 
method consists of evaporating 250 nl ot 
sanple to dryness «lth nitric acid and baking 
at 550 degrees c to renove organic natter, 
dissolution of the residue and renoval of 
interfering condensed phosphates by boiling 
with a catalyst, isolation of the plutoniun 
using an anion-exebange coluen and finally 
counting the plutonius on a tray in a lov 
background counter. The nethod can be scaled 
up to cope with 1 1 sampler of urine. The 
interference of condensed phosphates vith the 
ion-exchange process is studied. It has been 
shown that the presence of iron in the 
analytical process proaotes good recovery of 
plutoniun. (Auth) 



<372> 

<302> 
Young, R.A., U.S. Geological Survey, federal 
Center, Denver, CO. 1972 
Water Supply for the Nuclear Socket Developaent 
Station, at the U.S. Atonic Energy Coaaisslovi'E 
Nevada Test site. Geological Survey 
Water-supply Paper No. 1938; 19 p. 

The Nuclear Rocket Developaent station, in 
Jackass plats, occupies about 123 square 
Biles in the southwestern part of the U.S. 
Atonic Energy coaaission's Nevada Test site. 
Jackass plats, an interaontane valley 
bordered by highlands on all sides except for 
a drainage outlet in the southwestern ccrner, 
has an average annual rainfall of 4 inches. 
Jackass Flats is underlain by alluvium,., 
colluviun, and volcanic rocks of cenozic.'age 
and, at greater depth, by sediaentary rocks 
of paleozoic age. The alluviua and the 
colluviun lie above the saturated zone 
throughout nearly all of Jackass Flats. The 
Palezoic sediaentary rocks contain liaestone 
and doloaite units that are excellent water 
producers elsewhere; however, these units are 
too deep in Jackass Flats to be econoaic 
sources of water. The only iiportant 
water-producing unit known in the vicinity of 
the Nuclear Socket Developaent station Is a 
welaed-tuff aquifer, the Topcpah spring 
Member of the Paintbrush Tuff, which receives 
no significant recharge. This aeafcer 
contains about 500 feet of highly fractured 
rock underlying an area 11 Biles lcnq and 3 
ailes wide in western Jackass Flats. 
Perneabiiity of the aguifer is derived mostly 
from joints and fractures, hcwever, soae 
permeability nay be derived from gas bubbles 
in the upper part of the unit. 
Transmissivity, obtained frcs puaping tests, 
ranges fron 68,000 to 488,00C gallons per day 
per foot. Voluae of the saturated part of 
the aguifer is about 3.5 cubic miles, and the 
average specific yield probably ranges fron 1 
to 5 percent. The voluae of groundwater in 
storage is probably within the range of 
37-187 billion gallons. This large aaount of 
water should be sufficient tc supply the 
needs of the Nuclear Socket Development 
Station for aany years. Water at the Nuclear 
Pocket Develcpaent station is uses for public 
supply, construction, test-cell coolant, 
exhaust cooling, and theraal shielding during 
nuclear reactor and engine testing, and 
washdown. Present (1967) average consuaption 
of water is 520,000 qallons Fer day—all 
supplied by one well. This supply well and a 
standby well have a production capability of 
1.6 aillion gallons per day-adequate for 
present needs, water in the welaed-tuff 
aquifer is of the sodiua bicarbonate type. 
Dissolvea-solids content of the water in 
Jackass Flats is in the general range 230 
ailligraas per liter in the western part to 
890 cilligraas per liter In the eastern part, 
personal coaaunlcation froa the author dated 
Natch 16, 1973 relates the following: As the 
report was written in 1968, the data is not 
quite up-to-date. Well J-12 was deepended ill 
Auqust 1968 to 1,000 ft and will new produce 
1,000 gallons per aisute vith less than 20 ft 
of drawdown. Further, when the pump vas 
pulled in 1968, it vas found that the water 
level vas the sane as in 1952 vhen the veil 
vas drilled, therefore, there is no decrease 
in storaqe as indicated in tbe repcrt. 
Because the veils have been cn stand-by since 
the Nrtional Rocket .Development station has 
been deactivated, a saxiaua aaount of storage 
should be anticipated at this time. (Auth) 

<372> 
Nichels, D.E., Dov Chemical Coapany, Rocky Flats 
Divsicn, Golden, CO. 1973, April 27 
Diagnosis "of Plutonian Reentrained in Air. 
BtP-1927; 16 p. 

A method (a posteriori) of conbinlng diverse 
environmental data has been developed to 
estimate the absolute amount of plutoniun 
reentrained into the air from contaninated 
soil. Measured concentrations of plutoniua 
in air and soil, and wind data are used to 
compute the fraction of the soil inventory 
which became reentrained during a 14-aonth 
period at Rocky Flats Plant. (Auth) 

<30U> 
nichels, D.E., Dow Chemical Company, Rocky Flats 
Division, Golden, CO. 1972 

Plutonium Resuspension froa soil: Hov 
Measurable. HFP-1927; CONF-721076-1; Part of 
Proceedings of the National Industrial Hygiene 
Association Symposium held in Denver, Colorado, 
October 5-6, 1972, (24 p.) 

During a ID-month period approximately 3 
aillicuries of plutoniua vere resuspended hy 
vind from the Rocky Flats strevnfield (120 
ka2) . The estiaate is based on diverse data 
taken routinely. Of the several technical , 
difficulties in aaking this estiaate, the 
east icpartant concerned the correlations 
reguired between different kinds of 
seasurenents and tbe techniques used to 
interpret nuaerical data that are broadly 
distributed. The greatest current need 
relative to envirosaental studies concerns 
how the numbers can be related to concepts of 
public health in a valid and convincing way. 
(Auth) 

<3C5> 
Not given. National Znvironaental Research 
Center, Envlronaental Surveillance, Las Vegas, 
NV. 1973, February 
Selected Census Information Around the Nevada 
Test Site. NERC-V.V-539-8; 11 p. 

The National Environaental Research 
Center-Las Vegas (NERC-LV), Environmental 
Protection Agency, conducts a coaprehensive 
cff-slte radiological safety prograa in 
support of nuclear testing at the Nevada Test 
site (NTS). To facilitate the planning and 
aanageaent o£ requited surveillance and 
scnitoring operations, and to assess 
potential and actual population exposures 
resulting fron radioactive releases into the 
areas beyond the boundaries of the NTS, the 
RERC-LV collects and aaintains census 
inforaation in the area around the NTS. This 
census information, vhich includes the number 
and distribution of resident adults and 
children, faaily ailk covs, and Grade A dairy 
cows located by aziauth and distance within a 
radius of 450 ailes of control point 1 at 
approxiaately the center of the NTS, 36 
degrees 15< N, 116 degrees 04' w is 
summarized. (Auth) 



<1121> 
88 

<306> 
Zalnanzon, Tu.E., and O.K. Chutkln, Scientific 
Research institute of instrument Construction, 
Hoscov, OSSfl. 1972, July 
Distribution of Absorbed Dose fron Alpha-Active 
Aerosol Particles by Tissue Depth. 
Heditsinsfcaya Radiologiya, 17(7), 69-72 
(Russian) 

Calculations of tissue absorbed dose 
dependence upon the distance froa 
alpha-active isotope aerosol particle 
considering irregularity of linear losses of 
alpha radiation along the path and real 
energetic spectra of aerosol particles vere 
carried out. The calculated results for Pu 
239 are presented. It is shewn that aose 
distribution by tissue depth is a highly 
variable function; this aust be considered in 
assessaent of alpha-active aerosol hazards 
for personnel. (Auth) 

<307> 
Zalnanzon, Tu.E., snd 0.4. Chutkin, Onion 
Scientific Research Instrument Engineering 
Institute, OSSR. 1971, July 12 
Radiation Absorbed Dose in the tungs from 
Radioactive Aerosols. RPP-Trans-130; 10 p.; 
Heditsinskaya Radlologiya, 17(H), 63-68 

The variation in radiation dese in the lungs 
of personnel depending on the particle size 
of inhaled radioactive aerosols vas studied. 
Calculations vere made for the paraaeters of 
the distribution of aerosol (articles 
according to aeasureaents uhich are vithin 
the Halts actually existing in practice, 
usinq recent international reccnnendations. 
Using Pu 239 as an exaaple, it vas indicated 
that vith the sane concentration of 
radioactive aerosols, the atsorbed dose in 
the lungs can vary by a factor of several 
hundred. (Auth) 

<30B> 
Trequbenko, T.P., Akadeaiya Nauk SSSR, Trudy 
instituta Blologll, nral'skil Filial., 
Sverdlovsk, OSSR. 1966 
Experiments on the Effect of Some substances on 
the Behavior of Plutoniun in the Organisn. 
AEC-tr-7169; Part of Hetabolisa cf Radioisotopes 
in the Aninal Organisn, (p. 199-2011) , 220 p. 

A study vas nade of the effects of different 
types of colloids as veil as of a nuaber of 
conplex-forning substances on the behavior of 
plutaniua in rats. Albino rats received 
intraperitoneal injections of plutcntun 
citrate in a dose of 1 uCi, and ten to twenty 
ninutes later one of the substances tested 
vas injected. The aninals vere sacrificed by 
the fourth day and an assay was nade of Pu 
levels in the tissues by radtcaetry. It vas 
established that negatively charged colloids 
of zlrconlua'and yttriun have a pronounced 
effect on deposition of Pu in the skeleton 
and soft tissues. Finely dispersed colloid 
zlrconlun elicits a significant increase in • 
excretion of plutoniun vith urine; the larger 
partlcled zirconium citrate and particularly 
yttrius causes a narked increase in 
deposition of Pu in the liver as veil as in 
the spleen. Of the conplex-farninq 
substances, it vas found that a reliable 
decrease in deposition of Pu in the skeleton 
vas induced only by cupferron, which also 
elicited a visible increase in plutoniun 
content in the spleen. Sodlua arsenate 

doubled deposition of the enltter in the 
liver. All the ather<£prepatations had no 
effect, conplex-forning substances whose 
stability constants for the coaplexes 
produced are not too high have practically no 
effect on the behavior of plutonlua, even 
whvn adninlstered early. (Auth)(FNH) 

Tables 1 and 2 show the effects of colloids and 
coapiex-foraing substances an Pu levels In rat 
tissues on the nth day after IP injection. 

<3C9> 
Telklna, N.I., Not given. 1971 
Hetabolic processes in the Bone Tissue of 
Aniaals Danaged by Plutoniun 239. AEC-tr-7387; 
Part of No3!ialev, ru.I. (Ed.), Reaote 
Aftereffects of Radiation Dasage, (p. U06-U15), 
57U p. 

Bone tissue daaage by Pu vas conpared in 
rabbits, doijs and cats. Plutoniun citrate at 
pH 2 vas adninlstered to rabbits IV at 7 and 
2 uci/kg, to dogs IV at 2 uci/kg nnd to rats 
IP at 1.9 UCi/kg. calciun and phosphorus 
oetabolisa vere investigated using Ca US and 
E 32. The results show that in the bones cf 
rabbits 3-3.5 aonths old that vere 
adainistered 7 uCi/kg of Pu, the Ca ant?, P 
content was 11-13* higher during the first 30 
days than in the controls. There were 
considerable changes in the activity of 
enzyaes and th«j quantity of nucleic acids, 
with a greater dose, the changes in aetabolic 
processes in the bones developed earlier. The 
greatest iapairaents were noted in the spongy 
natter of the bonGs. The degree of change in 
netabollsn of bone tissue was dependent on 
the age of the aninals at tine of entry of 
the radioelenent. Sane experinental aniaals 
later .developed osteosarconas and the 
biochenical indices in tuiorous tissues vere 
compared vith those of sinilar parts of the 
banes vithout tuaors. It vas shovn that 
osteosarcomas arising under tho influence of 
Pu are characterized by a considerable 
increase in the content of nucleic acids and 
the activity of phosphatases and also an 
increased rate of incorporation of ca us and 
P 32 In coaparison with similar regions of 
the bones. (FHH) 

<310> 
Zlobln, V.S., and o.V. Hokanu, Polar Scientific 
Research Institute of Marine Fish Parning and 
Oceanography, Hurnansk, OSSR. 1970 
Hechanisns of the Accunulation of Plutonium 239 
and Poloniun 210 by the Brown Alga ASCOPHIILUH 
NODOSUH and Harlne Phytoplankton. AEC-tr-7205; 
Part of Badiobiolagy, (p. 160-169): 
Radicbiologiya, 10(U), 581-589 

The accunulation of Pu 239 by ASCOPHTLIOH 
NCDOSOH and aarine phytoplankton, as well as 
that of po 210 by macrophytes under the 
influence of Inhibitors of cellular 
respiration,, was investigated. It vas 
established that Pu and Po exist in seavater 
in the forn of colloidal particles, sodium 
cyanide induces aniforn suppression of the 
accunulation of pu 239 and Po 210 in plant 
cells, vhile annoniun chloride briefly 
stinulates accuaulation. It is demonstrated 
that the accuaulation of Pa 239 by narine 
algae is an active process, and it involves 
an energy expenditure by the cell. (Auth) 
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<311> 
Beach, S.A., National Radiological Protection 
Board, Basearch Division, Harwell, Didcot, 
Berkshire, England. 1973, January 
SFBEACH, A Digital Computer Program Sot the 
Estiaatlon of Body Content of Plutonlue frca 
Urine Data. Health physics, 21, 9-16 

The digital computer prograa SEBEACH allows 
estimation cf the retained bcdy content of 
Plutonian fran urine data. A function is 
qiven which relates the aaount of plutoniua 
found in a 21 hr urine saaple at a tiae after 
intake, to the aaount retained in the body. 
The aethod is based upon the trend of urine 
values. Two types of computation are carried 
out: first, as an upper bound, the 
calculated trend value is assuaed to result 
froa a single intake during the earliest 
possible period indicated by the urine 
record; second, the trend value is assuaed tc 
result froa a constant and continuous intake 
ever the whole exposed period. Two different 
clearance rates froa the lung or wound to the 
blood are considered. The difficulties 
encountered in estimating the body content of 
Plutoniun are discussed in the light of the 
method of estimation prograaaed in SEBEACH. 
Coaparison is made with ether digital 
programs undertaking tbe save type of 
computation. A flow chart of the program is 
included. (Auth)(ST) 

<312> 
Rlsik, H.S., Academy of Sciences, Institute of 
Biology of southern seas, ukranian SSH, 1970 
Uraniua in organise of Animals frcm the Adriatic 
Sea. Vestnik Zoologil, 4(2), 12-IS (Russian, 
English summary) 

To study th? role of uranlua cn 
r&dloecologlcal processes and Its effect as 
an alpha eaitter on living organises, 
accumulation coefficients of sone aniaals in 
the Adriatic set vere deteralned. HITILUS 
GAI.L0PR07IHCiriI.IS concentrated uraniua by 
factors of units and tens and ARBACIA sp. by 
a factor of hundreds. In VEBORGIA &ER0PH0RA 
alcroaggregatlons of uranlua were found in 
which its concentrrtion was higher by a 
factor of two-thirds as coapared with the 
rest of the organise. fST) 

<313> 
Fugua, P.A., General Electric Ccapany, Ranford 
Atonic products Operation, Occupational Radical 
Operation, Richland, WA. 1969, April 
Plutonium Absorption, Evaluation and T^eataent. 
Industrial Medicine and Surgery, 34, 335-337; 
HW-SA-3730 (Rev.); 3p. 

Possible aethods of entry of pluloniua into 
the body—vounds, skin contamination, 
inhalation, and ingestion; evaluation of the 
aaount absorbed; and the aost effective 
wethod of reaoval are discussed. Tho aost 
coaaon known absorption source Is froa 
contaainated wounds. These are treated by 
early excision of the entire vcund If 
possible. DTPA is the most effective agent 
that binds and mobilizes Plutonium for 
urinary excretion. Some of the most urgent 
diagnostic and evaluation needs that would 
facilitate treataent are described. (ST) 

<314> 
Dougherty, T.F., University of Utah, College of 
Medicine, Radiobiology Division, Departaent of 
Anatoay, S&lt lake City, UT. 1973, Harch 31 

Research in Radioblology: Annual Report of Work 
in Progress in the Internal Irradiation Prograa. 
CCO-119-248; 400 P. 

trogress on vork begun In 1950 on the 
predictive toxicity of radionuclides, 
particularly plutoniua, to aan using effects 
observed in beagle dogs Is reported. Studies 
on Ra 226, Pu 239, Ra 228, %h 228, sr 90, and 
Aa 241 are partially or fully coapleted, and' 
vcrk is continuing on Ra 226 and Pu 239 at 
low dose levels, Cf 249 and Cf 252, and other 
aulaals receiving various radionuclides of 
current interest. Fourteen papers vere 
selected for separate abstracts. (ST) 

<315> 
Jee, W.S.S., R.B. Dell, D. Ktaael, J.J. 0'T00le, 
and l. Clark, Jr., University of Utah, College 
of Medicine, Radicbiology Division, Departaent 
of Anatony, Salt lake City, UT. 1973, March 31 
Jee-Hiller Detailed Rcutron-Induced 
Autoradiography of Platoniaa 239 Bones. 
COO-119-24B; part of Oougk^rty, T.F., Research 
in Radiobiology, Annual Repurt of Work in 
Progress in the Internal Irradiation Progrna, 
(p. 244-254), 400 p. 

Neutron induced autoradiography (HIAR) of 
benes froa beagle dogs inlected with as 
little as 0.0006 uci of pu 239/kg body veight 
is being used to characterize the local 
deposition of pu 239 in hard and soft 
tissues, undecalcified 7 u thick bone 
sections are affixed to lexan file and 
irradiated with theraal neutrons for about 
cne month. Recent improveaents in developing 
technigues have given reproducible files 
shoving fission fragaent tracks upon a bone 
image. This nethod allows rapid, accurate 
localization of the Pu 239 in bones froa 
aniaals receiving very saall aaounts of P'-i 
239. This Is a pilot study that vlll be used 
to gain inforaation on bone tuaor production 
by radiation. (Auth) (ST) 



<1121> 
90 

<316> 
Bruenger, F.W., B.J. Grube, D.R. Atherton, and 
H. Stevens, University of Utah, College of 
Medicine, Radioblology Division, Departaent of 
knatoay,•Salt lake City, HT. 1973, Hatch 31 
The Early Subcellular Distribution of Curiua in 
Canine livers. COO-119-248; part of Dougherty, 
T.F., Research in Hadlobiology, Annual Deport of 
work in progress in the internal irradiation 
Prograa, (p. 166-200), 100 p. 

Previous studies of the subcellular 
distribution of Pn 239, Aa 241 and Cf 209-252 
in canine livers vere extended to Include Ca 
243-244. Beagles vere injected vith 3 uci of 
the nuclide in citrate solution of pH 3.5. 
Folloving injection, liver specinens vere 
obtained at 0.092 and U7 days by surgical 
liver biopsy and at 6, 13 and 30 days at 
autopsy. As observed vith other nuclides, 
curiua in the liver vas first associated vith 
soluble liver proteins, aainly ferritin, and 
vas found later in Increasing concentrations 
in subcellular organelles. The highest 
concentration vas found in the crude 
aitochondrlal fraction and scaevhat less in 
the crude lysosoaal fraction. A considerable 
part of the nuclide reaalned in the cytosol. 
Sucrose density gradients shoved a variable 
relation betveen the lysosomal enzyae Barker 
activity and the nuclide concentration. 
Heavy subcellular organelles other than 
lysosones (probably nitochondria) Bust, 
therefore, be involved in the binding of the 
nuclide. Rith respect to liver retention and 
subcellular distribution, curiug occupies a 
position between As (+3) and Cf(+3>, but 
resenbles An(*-3) aore closely than Cf(»3). 
{Auth) 

<317> 
Dougherty, T.P., University of Utah, College of 
Hediclne, Radioblology Division, Departaent of 
Anatoay, Salt lake City, UT. 1973, Harch 31 
Injection Tables. COO-119-248; Part of 
Douqherty, T.F., Research in Radiobiology, 
Annual Report of Hork in Progress in the 
Internal Irradiation prograa, (p. 9-109), 400 p. 

Injection tables for adult beagles injected 
tilth one of the radionuclides, Ra 226, Pu 
239, Ra 228, Th 228, Sr 40, and As 241, in a 
single intravenous injection at 17 aonths of 
age, are given. Injection level 1 is the 
basis of the scheao and is 10 tiaes the 
Baxiaua permissible concentration of Ra 226 
in n a n . Actual injection levels differ, but 
tbe desired retained activities are the same 
for all radionuclides except Sr 90, in which 
case they are greater by a factor of 10. 
Present measurements Indicate that; average 
Ra 226 retention is 0.25 at about 271 days; 
average pu 239 retention is 0.90 at about 6 
days; average Ra 228 retention is 0.25 at 
atout 211 days; average Th 228 retention is 
0.90 at about 6 days; average Sr 90 retention 
is 0.25 at about 134 days; average Am 241 
retention is 0.90 at about 6 days; average cf 
249 retention is 0.90 at about 1 day; average 
Cf 252 retention is 0.90 at about 1 day; and 
average cm 243-244 retention is 0.90 at about 
1 day. The injection tables include the 
calculated average dose in rads to the 
skeleton at death. (ST) 

Tables 1 and 2 list the toxicity (aninals 
nalntained until sacrifice becones a clinical 
necessity) and test aninals (aninals sacrificed 
as needed far special studies), respectively. 

<318) 
Atherton, D.R., and B.J. stover. University of 
Utah, College of Hedicine, Radiobiology 
Division, Departnent of Anatomy, Salt Lake city, 
OT. 1973, Harch 31 
Retention ot Plutoniuv 239 in the Ulna of the 
Beagle conpared with Retention in the Humerus 
and the Third lumbar Vertebra. Con-119-248; 
Part of Dougherty, T.F., Research in 
Radiobiology, Annual Report of Hork in progress 
in the Internal Irradiation Progran, (p. 
299-243), 400 p. 

The initial deposition of Pu 239 and the rate 
of decrease in retention are both higher in 
bones which have a relatively greater amount 
of trabecular bone. For this reason the 
ulna, which has relatively less trabecular 
bene, was chosen for an extensive conparison 
with the humerus and third lunbar vertebra. 
These three bones were obtained fron 40 
beagles at dose levels fron 0.00064 to 0.095 
ucl Pu 239/kg (P0.1 to P2) and at tines fron 
35 to 4549 days after Injection, Analyses 
showed that the initial concentration of Pu 
239 in the ulna vas about 25* that in the 
other two bones. Retention of Pu 239 in the 
ulna was approxinately constant over the 12.5 
year period. In contrast, retention in both 
the humerus ar.d third lumbar vertebra 
decreased during the first several years and 
then approached approximately constant 
values, A kinetic nodel for the observed 
retention has been fornulated. (Auth) 
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<319> 
Bruenger, 7.v., B.J. Grube, D.D. Atherton, and 
W. Stevens, University of Otah, college of 
Medicine, Radiobiology Division, Sepattnent of 
Anatomy, salt lake city, OT. 1973, March 31 

Binding of Anericlum 211 by Bone Protein. 
c o o - 1 1 9 - 2 1 8 : Part cf Dougherty, T.F., Research 
in Radiobiology, Annual Report ef Work in 
Progreffs in the Internal Irradiation Prograa, 
(p. 2 1 3 - 2 2 8 ) , 100 p. 

A study to characterize soae details involved 
in the binding of actinide eleaents to 
skeletal tissue has been initiated. The 
present studies have been United to AO 211 
as a model representative of the actinide 
series. Experiments vere carried out first 
with nature skeletal tissue obtained from a 
beagle vhich had been injected vith Aa 211. 
A protein fraction of high but as yet 
undetermined molecular veight vhich vas 
associated vith As 211 vas extracted fron the 
whole bone homogenate. Extracts vere also 
prepared from embryonic or neonatal skeletal 
tissue of rats and beagles. These extracts 
vere incubated in vitro with Am 211 and Sr 
90. These experiments shoved that beginning 
vith the onset of ossificatlcn, a protein 
vlth a molecular weight of approximately 
500,000 emerged which had a high affinity for 
An 211. With increasing tire after 
conception, another protein of very high 
molecular weight emerged to vhich the nuclide 
had an affinity which was even higher than 
the affinity for tho protein of molecular 
weight of approxiaatley 500,COO. Sr 90 
exhibited a much lover affinity for both of 
these proteins. Qualitative similarities 
existed betveen the uptake of An 211 and Sr 
90 by both of these proteins. The protein 
vith a ttolecular weight c£ approximately 
500,000 and the very high aolecular weight 
protein both gave positive tests for 
glycoprotein and sialic acid. (Auth) 

<320> 
Casey, H.W., R.o. McClellan, W.J. Clarke, and 
L.K. Bustad, General Electric Company, Hanford 
Atonic Products Operation, Blolcgy laboratory, 
Richland, WA. 1973, January 15 

iodine 131 Labeled Rose Bengal Eye Blood 
Clearance as a liver Function Test in Sheep. 
HW-76000; Part of Kornberg, H.A. and Svezea, 
E.G. (Eds.), Hanford Biology Research Annual 
Report for 1962, (p. 171-177), 269 p. 

Blood clearance of I 131 labeled rose bengal 
dye was used to aeasure liver function in 
sheep. Two hepatotoxic agents, CC1 sub 1 and 
Hp 237, were used to deteraine the 
sensitivity of the test, clearance rates 
differed only slightly for sheep cf different 
age groups and in those placed in different 
body positions. (Auth) 

<321 > 
casay, K.W., R.O. ncclelltn, w.J. Clarke, and 
L.K. Bustad, General Electric Company, Hani'ord 
Atonic Products Operation, Biology Laboratory, 
Plchland, WA. 1963, January 15 

Acute Toxicity of Neptunium 237 and Its 
Relationship to Liver Function In Sheep. 
HW-76000; Part of Kornberg, H.A. and Svezea, 
E.G. (Eds.), Hanford Biology Research Annual 
Report for 1962, (p. 31-35), 269 p. 

Deaths vith lesions reseoblinq heavy metal 
Fclsonlnq vere observed in all sheep 
Intravenously administered 12 mg of Mp 237/kg 
body veight and in four out of five animals 
that received 6 aq/kg. Liver function was 
Impaired in animals which received doses as 
lew an 1.5 mg (1 uci) per kg body weight. 
The ID 50 appeared to be slightly less than 6 
mg/kg of body veight. (Auth) 

<322> 
Dougherty, J.H., and L.A. Woodbury, University 
of Utah, College of Medicine, Radiobiology 
Division, Department cf Anatomy, Salt Lake City, 
UT. 1973, March 31 
Hematologic Changes Following Plutonlua 239 
Injection in Adult St. Bernards and Immature 
Beagles. COO-119-218; Part of Dougherty, T.F., 
Research in Radiobiology, Annual Report of work 
in Progress In the Internal Irradiation Program, 
(p. 317-335), 100 p. 

The hematologic changes folloving a single 
intravenous injection oE Pu 239 in young 
adult St. Bernards and 3 month old beagles 
are reported for the first year following 
injection. The amounts of Pu 239 injected 
ranged froa 0.005 to 0.3 uci/kg in the 12 St. 
Bernards and from 0.3 to 3.0 ucl/kg In the 20 
beagle pups. The dose levels selected were 
coaparable to those in the adult beagles 
injected In our laboratory. There were no 
significant alterations in erythrocytes in 
any of the dose levels in either the St. 
Bernards or beagle pups. A do3e-dependent 
leukopenia vas found In St. Bernards 
receiving the tvo highest doss levels (0.1 
and 0.3 uCi/kg) vhich vas sustained over the 
first year. The pattern and degree of cell 
depression vas quite similar to that found in 
adult beagles. The beagle pupa given the 
highest dose level (3.0 ad/kg) had a 
leukopenia and lymphopenia which vas not as 
narked as that found in adult beagles 
receiving the saae amount of Pu 239. The 
Increase In skeletal nass of the pups durinq 
growth, a more rapid burial of Pu 239 vithin 
hone voluae, and perhaps, a greater capacity 
of the lnnature heaatopoietlc system to 
recover may be possible reasons for this 
difference in hematologic toxicity of the 
injected plutonium. (Auth) 
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<323> 
Dougherty, T.p., University of Utah, college of 
Hedicine, Division of Radiobiology, Departaent 
of Anatoay, Salt Lake City, UT. 1962 
Incidence of Bone cancer in Internally 
Irradiated Dogs. Part of Dougherty, T.P.. et al 
(Eds.), Proceedings of a Syaposiua on Sone 
Aspects of Internal Irradiation held at The 
Houestead, Heber, Utah, Hay 8-11, 1961. 
Pergaaon press, oxford, England, (p. 07-61), 529 p. 

As part of a study to compare the toxicity of 
internally deposited Sa 226, Pu 239, Ra 228, 
Th 228, and Sr 90, the incidence of bone 
tuaors in beagles given a single intravenous 
inlection vas studied, Smong the various 
types of cancers produced by these 
radionuclides, bone cancer (csteosarcoaa) 
appeared to be nost coanor.. Injected doses 
ranged froa 1.1 to 10 uCl/'.l for Ra 226 and 
Ra 228, 0.096 to 2.8 uCi/kg ror Pu 239, 0.096 
to 0.90 UCl/kg for Th 228, and 100 uCi/kg for 
Sr 90. At the saae radionuclide dose level 
there vere differences in survival tines and 
in the absorbed skeletal dose. Survival tine 
decreased vith increasing dose. The earliest 
incidence of cancer occurred vith Th 228. (SI) 

Ta'ile 1 lists the incidence of csteosarcoaas, 
nuaber of days from injection to death, and the 
ave.jge absorbed skeletal dose cf adult beagles 
injected vith radiun, plutoniun, nesothorlua, 
radiothorium and strontium. 

<320> 
christensen, V.B., c.c. Snith, C.E. Rehfeld, ana 
G.N. Taylor, University of Utah, College of 
Hedicine, Departaent of Radiology, Salt Lake 
City, UT. 1962 
Radiographic changes in Internally Irradiated 
Dogs. Part of Dougherty, T.P., et al (Eds.), 
Proceedings of a Synposiun cn scne Aspects of 
Internal irradiation held at The Honestead, 
Het Cf Utah, Hay 8-11, 1961. Pergaaon Press, 
Oxford, England, (p. 63-77), 529 p. 

Diagnostic criteria established as evidence 
of radionuclide injury tc skeletal structures 
of dogs receiving intravenous Injections of 
radiun (0.30 <o 10 uCl/kg), thoriun (0.096 to 
0.90 uCi/kg), and plutoniua (0.096 to 2.8 
uci/kg) vere: structural changes in the 
nandlble, destructive changes in the teeth, 
pathological fractures—vith and vithout 
healing, distortion of cortex of lcng bones, 
disturbance of netaphyseal trabeculation, 
osteolytic rarefaction, rib end denarcation, 
aseptic necrosis, and tunor foraation. 
Alternations in the nandible vere the 
earliest detectable and nost consistently 
visualized evidences of Injury. Earliest 
changes occurred In aninals receiving the 
highest doses. There vas no specificity or 
consistency in the skeletal chanqes produced 
and it vas inpossible to identify a specific 
nuclide on the basis of radiological 
evidence. Th 228 and Ra 228 appeared to 
produce pathological chanqes sonevhat note 
rapidly than Pu 239 and Pa 226. Osteolytic 
resorption and Irregular bone avergravth 
appeared to follov vascular injury. Tusor 
incidence at hiqh levels of toxicity van lov 
because of early death fros general radiation 
injury. Experiaental results are still 
accuaulatinq. (ST) 

<325> 
Dougherty, J.H., University of Utah, College of 
Hedicine, Division of Radiobiology, Departnents 
of Pathology and Anatoay, Salt Lake city, UT. 
1962 
Sone Henatological Responses to Internal 
Irradiation in the Beagle. Part of Dougherty, 
T.P., et al (Eds.), Proceedings of a Synposiun 
on Sone Aspects of Internal Irradiation held at 
The Honestead, Heber, Utah, nay 8-11, 1961. 
Perganon Press, oxford, England, (p. 79-9 3), 529 
P. 

The chronic henatological changes in beaglet: 
receiving internediate and high level doses 
of Pu 239 (0.30 to 2.8 uCi/kg), Re 226 (1.1 
to 10 uci/kg), Ra 228 (1.1 to 10 uCi/kg), Th 
228 (0.30 to 2.8 uCi/kg), and Sr 90 (11 to 
100 uCi/kg) vere sunnarized. Dose levels 
vere chosen so that retained anounts of 
radioactivity vere closely related. A 
ccnparison of initial effects and recovery 
rate of blood cells indicated that Th 228 vas 
the nost toxic radionuclide. In general, 
there vas a dose response effect on blood 
cells and particularly on polynorphonuclear 
neutrophils vhere the greatest initial effect 
vas found. There vas a lyaphopenia in all 
dcgs receiving high dose levels. Although 
ther« vas a decrease in red cells and a 
reduced red cell vclune vith all nuclides, 
ie pattern of change and dose level vhere 

changes occurred differed anong then. Dogs 
receiving high level doses of plutoniua and 
strontium shoved transient anenia during the 
first nonths vith plutoniun dogs again 
developing progressive anenia after tvo years 
as they became terminal. The effects of 
metabolism of the radionuclides and its 
location in bone and soft tissues vere 
discussed. A dose level effect on bone 
narrov nyeloid to erythroid cell ratio vas 
denonstrated. (ST) 
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<326> 
Hess, J., and R.S.S. jee, Hnlversity of Utah, 
College of Medicine, Radloblology Division, 
Department, of Anatoay, Salt Lake City, OT. 
1073, HarcH 31 
Plutonium 239 and the Stimulated Peridental 
Ligament Cells. COO-119-2UB; Part of Dougherty, 
T.F., Research In Radiobiology, Annual Report of 
Hock in Progress in the Internal Irradiation 
Program, (p. 308-316), 000 p. 

Follovlng a single intraperitoneal injection 
of 3.0 ucl Pu 239/kg body veight, the 
quantity of Pu 239 on the alveolar bone 
surface mesial to the periodcntal ligament 
(POL) of the maxillary first nal^r of male 
Sprague-Savley rats increased from 1 to 9 
days, then decreased by 15 days. At 15 days 
post-injection, the aaount continued to 
decrease for 22 hours in both an 
orthodonticallystimulated oreo and a 
nonstlaulated area in the opposite jav of the 
aane aninal. Hovever, the aacunt continued 
to fall in the stinulated PDL until 08 hours 
poststimulation vhile the nonstiuulated side 
remained constant from 22 to 08 hours. The 
labelinq index of the stimulated POL 
fibroblasts cf control and pu 239 injected 
female Spcague-D&vley rats rose to a peak of 
12* at both 22 and 27 hours poststijulatlon. 
Regional analysis of labeling index divided 
the PDL fibroblasts into "at risk" and "safe" 
groups. The "at risk" cells shoved a 
labeling index of 101 at 22 hours compared to 
the cells of the sane area in a control 
aniaal vhose labeling index vas 221. The 
"safe" cells shoved a labeling index of 15* 
vs a labeling index of 10* in corresponding 
controls. In stinulated controls, the nunber 
of osteoblasts increased by three-fold after 
u8 hours, vhile the nunber of osteoclasts 
decreased to zero. In stinulated Pu 239 
treated aninals, the nunber cf osteoblasts 
doubled in 08 bours, vhile tbe nunber of 
osteoclasts doubled also. (Auth) 

<327> 
Romberg, H.A. (Ed.), and E.G. Svezea (Ed.), 
General Electric company, nanford Atomic 
Products Operation, Biology Laboratory, 
Richland, HA. 1963, January 15 
Hanford Biology Research Annual Report for 1962. 
HS-76000; 269 p. 

Forty-three papers vere included In the 
Hanford Biology Research Annual Report for 
1962. Hajor topics covered vere the toxicity 
and metabolism of radioeleaents including 
transuranlun and rare earth eleaents, 
radioiodlne, strontiun, other elenents, and 
inhalation studies; modification of 
radioeleaent deposition and radiation 
response; animal and cellular physiology; 
plant physiology; and ecology. Thirteen 
papers were selected for separate abstracts. 
(ST) 

<372> 
Dougherty, T.P., Oniversity of Otah, College of 
Hedicine, Radiobiology Division, Departnent of 
Anatomy, Salt lake City, 0T. 1962 
stud; of the Long Torn Biological Effects of 
Internal Irradiation in Adult Beagles. Part of 
Dougherty, T.P., et al (Eds.), Proceedings of a 
synposiun on some Aspects of Internal 
Irradiation held at The Homestead, Heber, Utah, 
Hay 8-11, 1961. Pergamon Press, oxford, 
England, (p. 3-6), 529 p. 

In 1952 the Badiobiology Division of the 
Departnent of Anatomy, University of Otah, 
began a conparative study of the biological 
effects in adult beagles of the internal 
irradiation resulting fron five different 
radionuclides, Ra 226, Pu 239, Ra 228, Th 
228, and Sr 90. Eighteen nonth old beagles 
received a single Intravenous injection of 
one radionuclide at a specific dose level 
related to the huaan naxinun pernissible 
level for Ra 226. Injected doses vere 
selected so that the desired retained dosos, 
with the exception of Sr 90, would be the 
same. Injected dose levels, designated 1 to 
5, ranged fron 0.057 to 10 uCi/kg for Ra 226 
and Ra 228, 0.016 to 2.8 uCl/kg for Pu 239 
and Th 228, and 0.57 to 100 UCl/kg for Sr 90. 
Inconplete results indicated that average Ra 
226 retention is 0.25 after 330 days, average 
Po 239 retention is 0.90 after 6 days, 
average Pa 228 retention is 0.25 after 235 
days, average Th 2 28 retention is 0.90 after 
6 days, and average Sr 90 retention is 0.25 
after 150 days. (ST) 

<329) 
Kahlua, D.D., Battelle nemorial Institute, 
Pacific northwest Laboratories, Biology 
Department, Richland, HA. 1965, January 
Chemical Carcinogens and Radionuclide 
Hetabolisa. BI1WL-122; part of Thompson, R.C. 
and Roods, S.H. (Eds.), Hanford Biology Research 
Annual Report for 1960, (p. 91-93), 216 p. 

Female rats were injected intravenously with 
Ce 101-Pr 1UU or Pu 238. They were then fed 
a dlot containing hepatocarclnogens, or a 
control diet. At the end of the experimental 
period (11 months), the animals were killed 
and livers and fenurs analyzed. The liver 
carcinogens, dinethylaninoazobenzene and 
diacetylaninofluorene were shovn to increase 
the retention of Ce 10«-Pr 100 and Pu 238 by 
the liver. These carcinogens appear to act 
by decreasing biliary excretion of the 
radionuclides. (Auth)(FHH) 
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<330> 
Gallbln, G.P., Hot given. 1969 
Distribution of Uranium In the Eody of Rats 
Under a Single Adainlstratlon of Ammonium 
Diuranate to the Stoaach. AEC-tr-7195; Part of 
Roskalev, Yu.I. (Ed.), Radioactive Isotopes and 
the Body, (p. 147-152), 458 p. 

Experiments vere conducted on sale rats vith 
an initial veight of 150 g. Ammonium 
diuranate in a dose of 120 ag/kg, vhich vas 
18 ag/rat vas adainistered tc the rats In the 
stoaach using a aetal probe. The results 
shov that uraniua is not retained in aore 
than 0.5* of the adainistered quantity 
(0.48*) under a single adainistration of 
aaaonlum diuranate in the staaach of rats. 
The half-life for the ellalnatlon of uranlua 
for tissues of the gastrointestinal tract is 
short, 1 day, and several days for the liver, 
kidneys, and 3pleen. Besides in the hone 
tissue, the greatest quantity of uraniua is 
retained in the kidneys, Uranlua accumulates 
in the boneB up to 4 days and then is slovly 
eliminated vlth a half-ltfe cf about 150-200 
days. (Auth) (PMH) 

Table 2 shovs strontiua concentration in 1 g of 
'tissue of rats after adainlstraticn to the 
stoaach. Table 1 shovs uraniua content in 
organs of rata after adainlstraticn to the 
stoaach. 

<332* 
Wallace, ft., Soil Science and Agricultural 
Engineering, Riverside, CA 92507s University of 
California, laboratory of Nucloar Medicine and 
Radiation Biology, Los Angeles, CA. 1972, May 
H i 1572, Deceaber 

Effect of Soil pH and Chelating Agent (DTPA) on 
Uptake by and Distribution of Anericium 241 in 
Plant Parts of Bush Beans. Radiation Botany, 
12(6), 433-435) UCLA-3U-P-51-35; Part of 
Wallaco, A., Annual Progress Report, Behavior of 
Certain Synthetic Chelating Agents in Biological 
Sell Systems, (p. 42-46), 99p. 

Bush bean (PHASBOLUS VULGARIS L. var. 
Iaproved Tendergreen) plants vere grown vith 
and vithout the chelating agent 
d iethylenetriaminepentaacetate (DTPA) in Yolo 
loan soil vhich had been amended to give a 
range of soil pH values. A level of 1.68 uci 
Aa 241 had been uniformly alxed vith eac!i 500 
g guantity of soil. Highest amounts of AN 
241 and highest leaf-stem ratios for the Am 
241 vere found in plant parts at soil pH 
around 7.7 with the DTPA. The results are 
interpreted as chelated Aa 241 not only being 
available to the plants especially at pH 7.7 
but also the Am 241 being transported through 
the plants as the metal chelate. (Auth) 

Table 1 shovs the Aa 241 content of roots, stems 
and leaves of plants grovn In contaminated soil 
In a glasshouse. 

<331> 
Semenov, D.I., Not given. 1966 

Behavior of Inseparated solution cf uranlua 
Fission Products In the Aniaal Crganisa. 
AEC-tr-7169; Part of Hetabolisa of Radioisotopes 
In the Animal Organism, (p. 15-32), 220 p. 

An aged (2.5 year storage) sclution of 
uraniua fission products, vith a pH of 3 vas 
adainistered to albino rats in a desage of 
2.5 uci/aniaal. It vas shovn that in the 
case of peroral adainistration, about 11* of 
the eaitters contained In the solution vas 
absorbed. Cesiua making up 51 of the aixture 
vas absorbed in its entirety, the radioactive 
pair of strontiua 90 —yttriua 90 
constituting 35* of the aixture vas 25* 
absorbed, and ceriua and rutheniua, 
constituting 55* and 5* of the alxture 
respectively, vere practically not absorbed. 
In the case of intravenous adainistration of 
the aixture, aost vas deposited in the bones 
(30*) and in the liver (21*). In the bones 
there vas mainly strontiua-yttriua and 
ceriua, in the liver—ceriua, and in the 
auscles alaost exclusively cesiua. Excretion 
of the mixture with urine and feces Has 
rather rapid, since about 751 cf incorporated 
radioactivity left tho organisa by the 120th 
day. ». comparison of tbe data obtained with 
the results of experiments on incorporation 
of individual radioisotopes indicated that In 
the caae of both intravenous and peroral 
adainistration of unseparated aixture of 
uranium fission products each of the eaitters 
behaved in the organisa gulte Independently, 
regardless of the presence of ether eaitters. 
The animals aqe had a marked effect on the 
behavior of the solution, thus uranlua 
fission products accuaulated auch aore in the 
bones of young aniaals and less In the liver 
and kidneys. (Auth)(FHN) 

<333> 
Salth, V.R., M.T. Karagianes, and C.R. Watson, 
Battelle Memorial institute. Pacific Northwest 
laboratories. Biology Departaent, Richland, WA. 
1968, Hay 
Gastrointestinal Passage Tlae and Absorption of 
Plutonlua 238 Pu02 and Plutonlum 239 Pu02. 
BNWL-714; Part of Thompson, R.C. et al (Eds.) 
Annual Report for 1967, (p. 412-415), 253 p. 

Both Pu 238 Pu02 and Pu 239 Pu02 microspheres 
vere delayed In their pasfage through the 
intestinal tract of miniature svine. Tlaes 
for 50 or 99* elimination of the tvo 
radionuclides vore similar, but the total 
excretion pattern was quite different. 
Absorption varied widely aaong different 
animals but was generally greater for Pu 239 
than for Pu 238. The aaxiaua figures obtained 
would suggest that no aoro than one Billionth 
of the Ingested aaterial vould be absorbed 
and deposited in liver and skeleton. 
(Auth) (FHH) 

Table 1 shovs Pu distribution in liver, kidneys 
and skeleton of miniature svine 14 days after 
the ingestion of Pu 239 Pu02 microspheres. 
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<334> 
Tolls, c.i., P.P. sibb, and P.B, Horrcv, 
University ot Rochester, School of Medicine and 
Dentistry, Tcpartaent of Radiation Biology and 
Biophysics, Rochester, HT. 1970 

Dose Related Local and systealc Effects of 
inhaled plutoniun 230 and Plutoniua 239 Dioxide 
in Dogs. Radiation Research, 4 4, 821-83(1 

pulmonary and lyaph node lesions and 
leukopenia which developed in dogs after 
plutoniuia 239 and 238 dioxide inhalation, 
have been related to various radiation dose 
paraneters, over a wide range of postexposure 
tiae intervals (16-468 days). Tho degree of 
radiation pathology in lungs was fcund to 
increase vith increasing accunulated alpha 
doses above 1500-2000 rads and up to about 
16,000 tads. In general no danage to 
tracheobronchial lyaph nodes was evident 
unless radiation changes vere also present in 
the lunge. The degree and extent of the 
lymph node changes aid not correlate veil 
vlth estinates of total lyaph node dose, but 
th"*re vas a relatively good relationship vlth 
dose rate (rals per day) to the lyaph nodes 
adlacent to trachea and aaln bronchi. 
Radiation changes in both types of tissue, 
and due to both plutoniue isctopes, vere 
unrelated to length of pestexpesure period 
except for increasing fibrosis vith tlae. In 
contrast, the leukopenia which developed was 
related to sean, postexposure, fixed tissue 
burdens but not to rad dose except in 
experiments of siailar duration. The 
findings Indicate that the lung lesions 
reflect total accunulated pulacnary doses 
while lynph nodes are aore sensitive to dose 
rate, it is suggested that the leukopenia 
developed as a result of lcradiatlcn of 
circulating cells by localized deposits of 
plutoniun in lynph nodes and probably lungs, 
rather than to depression of heaatopoiesis 
and/or lyaphopoiesls. (Auth) 

see also Report UR-U9-1242. 

<335> 
Watson, G.R., Australian Atonic Energy 
Commission, Sydney, Australia. 1972 
Environaental Monitoring Prograa at the AAEC 
Research Establishaent, Lucas Heights. 
COHF-710901! A/COHP.49/P-JOO; STI/POB/300; Part 
of Proceedings of the 4th International 
Conference on the peaceful Dses of Atcaic Energy 
held in Geneva, Switzerland, Septeaber 6-16, 
1971, Vol. II, (P. 341-353), 766 p. 

The evolution, over the past ten years, of 
effluent discharge foraulas, and the 
associated envlronaental aonltorinq at the 
Australia Atonic Energy Commission's Research 
Establlshaent near Sydney are described. The 
Establishaent has a staff of 1200, and its 
major research facility Is a 10 HW(th) 
heavy-water aoderated and coded aaterlals 
testing reactor, vhich Is alsc used eor 
extensive radioisotope production. Possible 
sources of environaental contaaination are 
(a) atmospheric, froa Isotope production 
facilities and reactor tritloa, (b) 

estuarine, froa the discharge of lov-level 
liguid effluent to a tidal stream, and (c) 
leaching, froa a burial ground for lov-level 
solid vostes. Discharge authorizations 
derive fron critical group studies, vlth 
oyster consuaption beir.g the uoct significant 
pathway. Expressed as a fraction of ICRP 
derived liaits, the levels of environaental 
activity found are trivial. (Auth) 

Table 5 shovs possible doses to aeabers of tbe 
local population as a result of exposure to 
aeasured concentrations. 

<336> 
Wheeler, H., B.L. Baker, and P. Hanchey, 
University of Kentucky, Department of Plant 
Pathology, Lexington, KT; Colorado State 
Oniversity, Department of Botany and Plant 
pathology, Port Collins, CO. 1972, septeaber 

Pinccytosis in Root Cap cells Exposed to Uranyl 
salts. Anerlcan Journal of Botany, 59(8), 
858-868 

In cap cells of intact plant roots exposed to 
lafl uranyl for 30 ain or les3, uranyl 
crystals vere found only In cell vails and in 
secretory products which had been extruded 
froa the protoplast. In roots exposed for 
10-20 hr to 0.1 aM uranyl, packets of uranyl 
crystals bound to secretory products were 
fcund within the protoplasts of those 
exterior cells which contained accunulatlons 
of secretory products between the cell wall 
and protoplast. Although the evidence 
indicated that these packets of crystals 
enterei the protoplast plnocytotically, 
results vlth these specialized exterior cells 
did not apply to the vast majority of root 
cap cells in which, after prolonged exposure 
tc fl.1 all uranyl, crystals were concentrated 
In vacuoles. In roots exposed to 1 or 5 an 
aranyl for 1 hr, the plasaaleaaa of interior 
cap cells vas auch thicker (13.1 na) than 
noraal (9.2 na), and abny invaginations and 
vesicular structures vere found near the 
protoplast surface. Crystals vere confined 
to cell walls except for a few found in 
vesicles with thickened aeabranes. Serial 
sections indicated that aost vesicular 
structures with thickened aeabranes were in 
contact with the cell vail, but a few, 
including soae which contained uranyl 
crystals, were within trie protoplast. These 
results provide evidence of plnocytotlc 
activity in intact plant cells exposed to a 
toxic heavy aetal. (Auth) 

<337> 
Hheeler, »., and P. Hanchey, University of 
Kentucky, Departaent of pathology, Lexington, 
K1; Colorado State University, Departaent of 
Ectany and plant pathology. Tort Collins, co. 
1571, January 8 

Pinccytosis and Heabrane Dilation in 
Uranyl-Treated Plant Roots. Science, 171, A8-71 

Electron-dense crystals foraed in plant roots 
exposed to uranyl acetate have been used to 
identify binding sites and to follow the 
plnocytotic uptake of uranyl In the oat 
rrotcap. Before uranyl enters the 
protoplast, the plasaaleaaa Is greatly 
dilated. After uranyl is sequestered in 
vacuoles, the tonoplast is slailarly dilated. 
(Auth) 
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<338> 
Kalistc&tova, V.s., G.S. Oksentyuk, and v.F. 
Kryuk, Hot given. 1971 
Change in Hetabolisa at Henoto Uses After 
Exposure to Radioactive Aaericiua. AIC-tr-7387; 
Part o£ Moskalev, Tu.I. (Ed.), Remote 
Aftereffects of padiation Daaage, (p. 001-006), 
570 p. 

Several metabolic indices vere studied in 
dogs receiving one intravenous injection of 
An 201, in doses of 2.5 and 1 uci/kg of 
veight. The results shov a high 
effectiveness of the biolcgical effect of 
anericlun, accoapanied by inpairnents in fat 
and carbohydrate aetabolisn, vhich are 
characterized by hyperglycenia, 
hypercholesterenia, beta-lipcproteinenia, 
hyperlipeaia, hypolacticacidenla, and a 
change in the activity of enzyaes (alkaline 
phosphatase and diatase). All the changes 
had a vavelike character; periods cf relative 
coapensation were replaced by well-expressed 
pathological changes, evidence of a chronic 
course of the process. Only on the basis of 
individual indices vas it possible to detect 
a dependence of elfect on dose; this pertains 
primarily to enzyaes. The iipairaentn in 

- netabolisn caused by exposure to radioactive 
amerlciun vere not restored up to <;he 17th 
month of the investigation. (PHH) 

<339> 
Xodasheva, H.P., Ministry of Public Health, 
Institute of Biophysics, Hoscov, OSSR. 1967 
The Dynamics of changes of the Horphological 
Conposition ot the peripheral Blcod in Rats, 
Folloving Inhalation of Plutonian 239. 
AEC-tr-6891; Part of Radiobiology, (p. 169-177), 
275 p.; Radiobiologiya, 7(6), 9C0-905 

Fenale Wistar rats weighing 150-180 g 
received 0.0007-1.028 uCi of Pu 239 by 
inhalation of plutoniun citrate and annoniun 
plutoniun pentacarbonate aerosols. At 1.028 
and 0.33 uci of Pu 239 in plntonlua citrate, 
noderate changes were observed in the blood 
systea. vith 1.028 nCi the nuaber of 
leukocytes declined 001; vith 0.33 uCi 
noderate leukopenia (75-601 cf the control) 
vas nalntained during the life of the rats 
(080 days). Hild leukopenia vas caused by 
0.72 uCi of Pu 239 in aaaonlua plutonlua 
pentacarbonate; the nunber of leukccytes vas 
reduced to 83-871 ot the control. After 
inhalation of the aininun gaantlties present 
in the lungs (0 . 0096- 0.0 5 8 uCi of Pa citrate 
and .0007—0.060 uci of annoniun plutaniun 
pentacarbonate) leukocytosis vith 
neutrophilesis and lyaphccytcsis vas observed 
in the rats. (Auth) 

ooo* 
Sanders, C.l., and D.J. Bair, Battelle Heaorial 
Institute, Pacific Horthvest laboratories, 
Biology Departaent, Richland, HA. 1968, ray 
Effect of DTPA and Calciua on Tntraperitoneaily 
Injected Plutoniun 239 Pu02 Particles. 
BH'il-71U; Part of Thospson, R.C. et al (Eds.) , 
Annual Report for 1967, (p. 6.17-6.19), 253 p. 

Fenale rats were given intraperitoneal 
injections of 1.0 uCi Pu 239 PU02 (count 
nedian dianeter, 0.12 nicrons) , vith or 
without accompanying intraperitoneal 
injections of CaC12 2H20, HgC12 6H20, or 
DTPA. Smears of saline v«shes from the 
peritoneal cavity vere evaluated 
olcroscopically and autoradiographically at 
intervals follovlng injection. It vas shovn 
that phagocytosis cf Pu02 particles and 
uptake by the peritoneal lynphatics vere 
inhibited by DTPA' and stimulated by calciua. 
It is suggested that the inhibitory action of 
DTPA is doe to its chelation of calcius, and 
that the action of calciun In promoting 
phagocytosis of plutonitin particles may be 
related to the knovn role of calclun ion in 
fibrin formation since the administration of 
fibrin also stimulated the uptake of 
Plutonium by the peritoneal lynphatics. (FHH) 

<301 > 
Korkisch, J., and I. Steffan, Analytisches 
Institut dec Oniversitat Wien, Abteilung: 
Rohaaterialanalyse Hukleaver Brennstoffe, 1090 
Wien, Vahrlngerstrabe 38, Vienna, Austria. 1973 
Deteralnatlon of Oranlum In Orlne Specieens 
Follcwing their Separation through Anion 
Exchange. Hikrochinlca Acta, 1973(2), 273-278 
(German) 

A separation aethod that Is generally 
applicable for uranium in the analysis of 
urine specinens is described. This is based 
on the adsorption of the uranium on th« 
strongly basic anion exchanger Dovex 1, 18 
tron hunan urine that has been strongly 
acidified vith hydrochloric acid, vhereby 
nost of the organic conponents, phosphoric 
acid and nost nineral urine components are 
removed. Thus it becomes possible to 
separate the uraniun compounds rapidly and 
simply without prior evaporation of-the urine 
and destruction of the organic coapounds. If 
need be, the foreign ions that are adsorbed 
along vith the uranium, such as iron and also 
adsorbed urine coloring materials, are 
reaoved through subseguent vashing of the 
resin vith a mixture ot 50 volune percent 
tetrahydrofurane, 00 voluae percent 
aethylglycol and 10 voluae percent 6 H 
hydrochloric acid, and the uraniun is eluted 
vith 1 H hydrochloric acid. The 
deteraination of the uraniua in th.. eluate 
can then be conducted vithout interference by 
the fluoroaetric aethod. (Auth) 
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<302> 
Dilley, J.v., Battelle Heaorial institute. 
Pacific Horthvest laboratories, Biology 
Departcent, Richland, WA. 1968, Hay 
Reterophile Antibody Poraation in Rats ana 
Beagles After Plutoniua 239 Pu02 Inhalation. 
BNHL-710; Part of Thompson, R.C. et al, (Eds.), 
Annual Report for 1967, (p. 3.17-3.20) 253 p. 

Female rats were exposed to an dciosol of Pu 
239 Pu02. they vere injected vith 1(3 (Et6) 
sheep red cells, sacrificed a veek later and 
blood vas taken for cell counts, antibody 
titers, serum electrophoresis and Pu 239 
analysis of lung tissues. Heterophile 
antibodies vere measured in beagle dogs that 
shoved respiratory distress after inhaling Pa 
238 Pu02. the results shov that the ability 
of rats and beagle dogs to fern heterophile 
antibodies against sheep red blood cells vas 
impaired folloving Inhalation of Pu 239 pu02 
and Pa 238 PU02. Impaired antibody fornation 
occurred in rats prior to the onset of 
lymphopenia. This suggests that those 
lymphoid cells concerned vith antibody 
foraation aay be the nost sensitive to 
radiation damage. (Auth) (PUR) 

<313> 
Cable, J.H., B.J. HcClanahan, V.G. Horstaan, 
D.H, Hood, and L.K, Bustad, General Electric 
Company, Hanford Atoaic Products Operation, 
Biology laboratory, Richland, HA. 1963, January 
15 
Effects of Plutonium in Skin and Its Renoval. 
HR-76000; Part of Romberg, H.A. and svezea, 
E.G. (Eds.), Hanford Biology Research Annual 
Report for 1962, (p. 119-155), 269 p. 

One to tvo years after svine vere 
intraderaally inlected vith 0.0016 to 5 uci 
of Pu 239, scabs and indurated areas 
characterized many of the sites injected vlth 
O.Od nci or more. lesions caused by Fu 238 
Here leS3 severe than those caused by Pu 239 
and sites injected »lth 0.06 uci Hp 237 
shoved no visible lesions. Hithin one veek 
after intradermal injection of 1 uci Pu 239, 
regional lymph nodes contained up to 12* of 
the injected dose. Ha3 Ca D1FA increased 
urinary excretion of Pu and reduced tissue 
deposition, but did not Increase 
translocation of subcutaneously Injected Pu. 
Surgical excision removed nost of the pu from 
the injection site. (Auth)(ST) 

The distribution of Pu 239 in six tissues, one 
and seven days after intradermal injection cf 1 
uci, is shown in Table 3. 

<300> 
Foreman, H., Los Alamos Scientific Laboratory, 
Los Alamos, HH. 1956, August 
Clinical Experiences in Reaoval of Radioelements 
from the Body. AHL-5581; Part cf Rosenthal, 
N.H. (Ed.), Therapy of Radioeletent pcisonlnq. 
Transcription of a fleeting on Experiaental and 
Clinical Approaches to the treatment cf 
Poisoning by Radioactive. Substances held October 
20-21, 1955, (p. 12-22), 175 P. 

In three separate accidents at Los Alaaos 
Scientific Laboratory, personnel accuaulatefi 

a body burden of plutoniua or other actinides 
in sufficient amounts to warrant EDTA 
treataent to hasten excretion of these 
radioelements. In all cases workers vere 
laaedlately scrubbed and vounds, if present, 
vere excised, tlrinary excretion of 
radionuclides increased sharply vith Ca EDTA 
treataent and decreased sharply vhen 
treataent vas stopped. Body burdens were 
reduced by 25 and 90* in tvo of the cases. 
It vas found that continuous high level doses 
of ca EDTA produced kidney daaage in the fore 
of tubular nephrosis. This is a reversible 
lesion. It vas concluded that the drug 
should be given in interaittent doses and 
dally urine analyses should be done on 
patients. (ST) 

<305> 
Eve, I.S., Onite', Kingdon Atomic Energy 
Authority, Atomic Energy Research Establishaent, 
Health and Safety Branch, Radiological 
protection Division, Harwell, Berkshire, 
Ergland. 1960, February 
An Outline of the netabollsa of Inhaled and 
Ingested Insoluble Radionuclides. Part of 
Proceedings of a Symposium on the Hetabolism of 
Biologically Important Radionuclides held 
January 25, 1963. Published in British journal 
of Radiology, 37(039) , 115-120 

The fate of . soluble radionuclides after 
inhalation is reviewed, with particular __ 
reference to the human case. The influence 
of deposition, clearance and translocation of 
particles in the lung is described. The 
clearance of radioactive particles froa the 
lung by ciliary action leads to Irradiation 
of the gastrointestinal tract, an.1 this is 
also briefly discussed. (Auth) 

<3U6> 
Healy, J.H.,, General Electric Coapany, Hanford 
Laboratories, Bichland, HA. 1957, Septeaber 
Estiaatlon of Plutonium Lung Burden by Orine 
Analysis. American Industrial Hygiene 
Quarterly, 18(1), 261-266 

Inhaled insoluble plutoniua coapounds in the 
lung aay be regarded as a pool of material 
isolated from the noraal aetabolism of the 
fcedy but continually being transferred to the 
bloeu stream at a given rate over a period of 
time. A model is proposed that permits 
estimation by urine analysis of the quantity 
cf aaterial retained in the lung folloving 
initial clearance. Transfer to the 
gastrointestinal tract by ciliary action Is 
about 10* of that removed to the blood 
streaa. The eguations derived should satisfy 
any condition wherein a slightly soluble 
compound exists as a pool in the body vith 
slow transfer to tbe blood stream. (ST) 
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<347> 
Ballou, J.E., General Electric Ccapany, Hanfora 
Atonic products operation, Eiolcqy Laboratory, 
Richland, HA. 1963, January 15 
Excretion of Plutoniua Into the Perfused Sat 
Intestine. HW-76000; part ef Kcrnberg, H.A, and 
Svezea, E.G. (Eds.), Hanford Eiolcqy Research 
Annual Report for 1962, (p. 18-31), 269 p. 

Starved adult feeale rats vete catheterized 
to permit separate perfusion of the duodenua, 
iejunun, and lleua. Following injection of 
pu citrate into the tail vein, perfusates 
were collected for one hour. Plutonium vas 
excreted into the duodenun to a greater 
extent than into other segments of the saall 
intestine and the highest level of excretion 
occurred 30 to 10 minutes after injection. 
Follovlng DTPA treataent, Pn increased twenty 
fold in the duodenua coapared to relatively 
saall increases in the remainder of the small 
intestine. The significance cf bile as a 
source of Pu in the duodenum rias discussed. 
(Auth)(ST) 

<348> 
Bale, W.J., and R.V. Perkins, Battelle Heaorial 
Institute, pacific Northwest Laboratories, 
Bioloqy Departaent, Richland, VA. 1968, Hay 
Plutoniua-Anerlciun Ratios In Dcgs After 
Inhalation of Plutonium 239 Pu02. BHW-714; 
Part of Thoapson, R.C. et al (Eds.) , Annual 
Report for 1967, (p. 312-314), 253 p. 

The relative retention, translocation, und 
excretion of plutonium and aaericium were 
studied in dogs that inhaled Pu 239 aerosols 
containing An 241 present as a contaminant. 
In dogs that inhaled the oxide prepared ty 
heating the metal to 450 degrees C, there was, 
a slightly increased Po 239-Am 2»1 ratio in 
the lungs and the lymph nodes, suggesting a 
relatively greater clearance of Aa 241. Dogs 
that Inhaled Pu 239 Pu(H03)4 showed an 
increased Pu 239-Aa 241 ratic in lungs and 
lymph nodes and a decreased ratio in liver 
relative to the aerosol inhaled. Data 
obtained at much longer times following 
inhalation of Pu 239 PU02 prepared by 
calcining the oxalate at 350 degrees C, shov 
that the Pu 239-Aa 241 ratios In tbe tissues 
vere not greatly different frcm these in the 
inhaled aerosol. There is little indication 
that Pu 239 and AH 241 are significantly 
separated in the body after inhalation of 
Puo2 containing trace amounts of Am 241. 
Hovever, since Aa 241 vas clearly 
translocated to the liver aore rapidly than 
Pu 239 after inhalation of pu(N03)4, it 
cannot be concluded that aaericiua is a valid 
tracer for Pu in all cases. (Anth)(PHH) 

<349> 
Stuart, B.O., and T.n. Jones, Battelle Henorlal 
Institute, Pacific Horthvest Laboratories, 
Biolcgy Department, Richland, WA. 1968, Hay 
In Vivo Separation of Uraniua and Thorium After 
Inhalation of Uraniua ore by Beagles. BHWL-714; 
Part of Thompson, R.C. et al (5ds.), Annual 
Report for 1967, (p. 323-334), 253 p. 

Pcur beagle dogs vere exposed to uranium ore 
dust aerosols (approximately 1 ng/llter, 26* 
U308) for 8 days. Two aniaals were 
sacrificed at 13 and 16 days following the 
last exposures and representative tissue and 
excreta saaples were analyzed for U 238, Th 
230 and Po 210. The results shoved 
separation of U 238, Th 230, and Po 210 in 
the lungs, tracheobronchial lynph nodes, 
liver, kidneys, spleen, and urine and suggest 
that in vivo solubilization of uraniuu was 
greater than that of Th 230 and Po 210. (FHH) 

Table 1 shows distribution of uraniun 2 weeks 
after inhalation of uraniua ore dust by beagle 
dogs. Table 2 shovs concentrations of U 238, Th 
230 and Po 210 in organs of beagle dogs 2 weeks 
after Inhalation of uianiun ore dust. 

<350) 
Seaenov, D.I., and N.D. Borlsova, Not given. 
1966 
Ccmparative Distribution of Aged Unseparated 
Solution of Uranium Fission Products in Dogs, 
Rabbits, Guinea Pigs and Rats. AEC-tr-7169; 
Part of Hetabolism of Radioisotopes in the 
Animal Organism, (p. 33-54), 220p. 

An aged unseparated solution of uranium 
fission products vas administered 
lntraperitoneally to dogs, rabbits, guinea 
pigs and rats. The solution contained 55-60* 
Ce 144-Pr 144, 25-30* Sr 90-T 90, 5-10* Cs 
137, about 5*.Ru 106, and a significant 
guantlty of inert adnixtures. The aniaals 
vere sacrificed at different intervals 
fallowing adninistration of the solution, and 
radioactivity in the organs vas analyzed. 
The results shov tlat there was incosplete 
and uneven absorption of the conponents of 
the solution. While cesium, strontium and, 
to sone extent, yttrium were well absorbed 
from the abdoninal cavity, ceriua vas only 
partially absorbed. There vas no appreciable 
difference in distribution of the unseparated 
solution in the organs in different species 
of aninals. Dogs shoved higher radioactivity 
in the bones and slover excretion fron the 
liver. The fastest excretion of eaitters 
fron the organisn in urine and feces vas 
observed in rabbits, rats and guinea pigs, 
and it vas nuch slover in dogs. There vere 
rather substantial differences in 
radioactivity content, nainly in the liver 
and bones, in different breeds of dogs. 
Individual enitters behave very independently 
of one another in the organic* of different 
aniaals, vhen Incorporated In the fora of en 
unsaparated solution. (Auth)(FUN) 
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<351> 
Stover, B.J., D.R. Athenton, and C.W. Mays, 
Owiversity of Utah, College of Medicine, 
Radiobiology Division, Departaent of Anatoay, 
Salt Lake City, DT. 1962 

Studies of the Retention and Distribution of 
Radiua 226, Plutoniua 239, Radiua 229 
(Hesot^orlua I) Thorium 228 (Radiothoriua) and 
Strontium 90 in Adult Beagles. Part cf 
Dougherty, T.P., et al (Eds.l, Proceedings of a 
Symposium on Soae Aspects of Internal 
Irradiation held at the Hoae3tead, HEBEE, Otah, 
Hay 8-11, 1961. Pergaaon Press, oxford, 
England, (p. 7-25) , 529 p. 

The biological behavior of Ra 226, Pu 239, Th 
228, and Sr 90 in young adult beagles for the 
first 1000 days following a single 
intraver.ous Injection was studied. Plasaa 
concentration, excretion, fractional 
retention, distribution, aetabolic fate of 
the decay products, if any, and the average 
radiation dose rate to the skeleton vere 
deterained. The results are considered in 
teras of the nuclear and chenical 
characteristics of the radionuclides and the 
biological organisa. The results for the 
pair of alkaline earth radio"uclldes are, in 
general, similar vith interesting seal.1, 
differences, and this pair differs aarkedly 
fron the pair of actinide eleaent 
radionuclides, wh'ch in turn show soae 
interesting similarities and dissia^larlties. 
The coabined effect of nuclear and cheaical 
properties and the biological organisa result 
in narkedly different average radiation dose 
rates to the skeleton when ccapared on the 
basis of egual injected activities. These 
eapirical relations are presented as useful 
interpolation foraulae to describe a specific 
case. (Auth) 

Table 4 shovs concentrations of radionuclides in 
eyes and plasaa. Table 6 givas eapirical 
eguatlons for retention, skeletal retention, and 
skeletal dose for i o - i o o o days after injection. 

<372> 
Stuart, B.O., and R.D. Snyder, Battelle Heaorial 
Institute, Pacific Horthvest Laboratories, 
Biology Departaent, Bichland, RA. 1968, Hay 
A Constant Feed, Onifora Dispersion Device for 
Large Particle Inhalation studies. BRBL-714; 
Part of Thoapson, R.C. et al (Eds.), Annual 
Report for 1967, (p. 47-48), 253 p. 

A secies of expedients to aeasure the 
Inhalation, deposition, and clearance of 
large particles in beagle dogs reguired the 
developaent of an lnstruaent to unifcraly 
disperse these particles throughout e,n 
exposure chaaber. It was necessary to evenly 
distribute a fev allligraas of 50 alcron 
diaaeter Pu 238 puo2 spheres (density >10) 
over a 7 in. dlaaeter cross-sectional area at 
a constant rate during a 10-15 aln exposure 
period. The design of an instruaent 
developed for this purpose is described and 
illustrated. (PMH) 

<352> 
Dilley, J.v., and k.E. McDonald, Battella 
Meaorial institute, pacific Horthvest 
Laboratories, Biology Department, Richland, HA. 
1968, May 
Removal of Inhaled Plutoniun 239 PuF4 in 
Beagles. T«IHL-71U; part of Thoapson, B.C. et al 
(Eds.), Annual Report for 1967, (p. 6.11), 253 p. 

Six beagle dogs vere exposed tc dry aerosols 
of Pa 239 PuF4. Immediately after the 
exposure, each aniaal was counted in the 
whole body counter. Approximately 2 hr after 
the exposure each of three degs was injected 
intraperltoneally with 0.5 g of DTPA. This 
treataent was repeated after 1, 2, 4, 7, 11, 
16, 18, 23, 37, 44, 51, and 58 days. Whole 
body counts of treated and control aniaals 
were made at frequent Intervals. It was 
observed that DTPA was not effective in 
removing Pu froa the dogs. (FMM) 
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<35U> 
Tadmor, J., and H. Galron, Israel Atonic Energy 
Commission, Soreq Nuclear Research Centre, 
Yavnch, larael. 1965 
Relative Hazards of fission Products in the 
Environmental Hazards Evaluation cf Nuclear 
Reactors. CONP-660920; Part of Snyder, M.S., et 
al (Eds.), proceedings of the 1st International 
Conqress of Radiation Protection held in Rcae, 
Italy, September 5-10, 1966, Part 2. Pergamon 
Press, Oxford, England, (p. 929), 1623 p. 

The fission products and their decay products 
which accuaulate in the fuel during the 
operation of a nuclear reactcr consist of 
about 300 isotopes of different physical, 
chemical and bloloqical properties. However, 
only a relatively saall nuaber of these 
isotopes contribute significantly to the 
hazard to the population, in the event of an 
accident.>1 release of fission products into 
the environment. The relative hazard of the 
fission products in the environaental hazards 
evaluation of nuclear reactors was calculatcd 
in order to ascertain which fission products 
aust bo taken Into account. Consideratlcn 
vas given to (1) the various ways In which 
the population niqht be subjected to 
irradiation (external clcud radiation, 
external radiation froa contaainated land, 
and Internal irradiation due to inhalation); 
(2) the properties of the fission products 
(fission yield, percentage of release froa 
the fuel in an accident, energy of radiation, 
physical and biological half-life, velocity 
of deposition); and (3) the critical organ in 
the hunan body in which the fission product 
concentrates. Althouq!) several studies deal 
vith the relative hazards of various 
radioisotopes in general and of fission 
products In particular, no coaprehensive 
study has been made so far ccncerning the 
specific aspect of environaental hazards 
evaluation of nuclear reactors. Tho relative 
hazards of the fission products vere 
calculated for external cloud radiation, 
external radiation froa contaainated land and 
internal radiation froa inhalation, assuaing 
a reactor pover of 1 HW (th) an.' an accident 
occurring after 3 years of operation. The 
hazards vere calculated for different tiaes 
after the occurrence of the accident and for 
different distances froa the point of release 
of the fissicn product. The importance of 
using the individual qaana energies rather 
than the averaqe energy of all the fission 
products Is shovn and the contribution of the 
fission product daughters foraed durinq the 
travel of the cloud Is also evaluated. The 
study summarizes the sequence of iaportance 
of the different fission products in the 
franevork of the hazards evaluation of 
nuclear reactors. (Auth)(Complete text) 

<315* 
Stuart, B.0., and w.j. Balr, Rattelle Heuorial 
Institute, pacific Northwest laboratories. 
Biology Departaent, Richland, WA. 1968, Hay 
Comparative Toxicity of Inhaled Plutoniun 238 
PuO2 and Plutonium 239 Pu02 in Ratr.. BNWL-71<t; 
Part of Thompson, R.C. et al (Eds.), Annual 
Reprrt for 1961, (p. 411-412), 253 p. 

Approxlaately 250 rats. In groups of 12, 
inhaled aerosols of either Pu 239 Pu02 or Pu 
2 38 Pu02 to determine the relative acute 
lethal toxicities of these radionuclides. 
Tho count median diameter for both materials 
vas 0.1 vicron. It vas shovn that inhaled Pu 
2?8 Pu02 and Pu 239 Pu02 vere equally 
effective, on a radioactive basis, in causing 
acute lethality In the aniaals. (Auth)(?nn) 

<356> 
Stuart, B.O., and T.H. Beasley, Battelle 
Neaorial Institute, Pacific Korfchvest 
laboratories. Biology Departaent, Richland, HA. 
1965, January 
selective Tissue Accumulation of Uraniua and 
Thorluo in Rats After Inhalation of Uranium ore 
Dust. BHWL-122; Part of Thoapson, R.C. and 
Woods, S.W. (Eds.), Hanford Biology Research 
Annual Report for 1960, (p. 21-20), 216 p. 

Groups of rats inhaled uranium ore aerosols 
seaiweekly for tvo months. Th 230 activity 
levels in the lungs vere tvlce those of 0 238 
by the end of exposures, increasing to nine 
times after four oonths due to selective 
teanviil of uraniun. Levels of Th 2.30 in 
tracheobronchial lymph nodes were also higher 
than 0 238. Oraniua levels in the kidneys 
and femurs vere initially higher than 
thorium, but by tvo nonths postexposure 
thorium activities were equal to or greater 
than those of uraniua. This rapid in vivo 
separation of uranium and thorium is 
important for permissible limit 
considerations. (Auth) 
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<357> 
Tosbropoulos, E.G., and H.J. Bale, General. 
Electric Conpany, Hanford Atoaic Products 
Operation, Biology Laboratory, Richland, HA. 
1963, January 16 

Reaoval of Inhaled Radioactive Particles, 
HW-76000; Part cf Romberg, H.A. and Swezea, 
V..G. (Eds, |, Hanford Biology Research Annual 
Rcoort for 1962, (p. 136-102), 259 p. 

Inhaled ce H I ce02 was reaoved froa the 
lungs and body organs of rats and dogs by 
adninistering diethylenetrlaslnepentaacetic 
acid (DTPA) and, to a lesser degree, 
Pluronics P68. Pluronics was wore effective 
than DTPA in increasing the clearance rate 
and urinary and fecal excretion of inhaled 
PuoZ, but neither decreased the body burden 
of Pu02 to any appreciable extent, other 
therapy agents tested include sodius 
polystyrene sulfonate, 
triethylene-tetraainehexaacetlc acid, sodlua 
dlethyldithiocarbanate, phenylephrine 
hydrochloride, and negative ions. (Auth) (PHH) 

Table 2 shows distribution ot Pu 239 in tissues 
of. dogs 11 days after exposure to Pu 239 puC2 
aerosols. Table 1 shows effect cf different 
aerosol treatments on renova.1 of inhaled ce 
mo-pr iaa froa rats. 

<358> 
stannard, J.H., University of Rochester, school 
of nedicine and Dentistry, Rochester, NY. 1958 
An Evaluation of Inhalation Hazards in the 
Wuclear Energy Industry. A/CONF. 15/P-73B; Part 
of Proceedings of the 2nd United Nations 
International conference on the peaceful oses cf 
Atoaic Energy held in Geneva Switzerland, 
Septeaber 1-13, 195B, Vol. 23, (p. 306-312) 

Power reactors present potentially a much 
greater inhalation hazard than veapons 
fallout. Vhile the external radiation hazard 
is important, conditions can be easily 
imagined where deposition of I 131 in 
thyroid, Sr 89 or sr 90 In bene or of nixed 
fission product insoluble oxides in lung or 
lyaph nodes would be Halting. In nornal 
operations, nlning and processing cf uranium 
ore may involve the largest ruaber of 
individuals and be the aost likely source of 
radioactive inhalation hazard in nuclear 
energy work. Ventilation of mines and mills 
or respiratory nrotective equipment can aid 
greatly in relieving this hazard. It is 
unsafe to extrapolate froa aercsol data on 
chemically toxic materials tc radioactive 

aerosols and also, to predict a minimum 
hazard fron .articles in the 0.2 to 0.3 u 
range. While the GI tract aay at tiaes 
contain aore material than other organs, it 
is questionable if it should be nade the 
critical organ on this basis alone. The 
accunulation of naterial in pulnonarjr lynph 
ncdes, particularly after prolonged 
Inhalation exposure, nay greatly exceed that 
in the lungs. In fact, lynph nodes nay linlt 
exposure under nany conditions. Reguisite 
data tor hazard evaluation are never 
available in toto. Approximations nust be 
made. For example, a variety of assuaptions 
can be aade covering fieteorologlc.il 
conditions, particle sizes, activity 
released, deposition, resuspenslon, pulaonary 
deposition, clearance, turnover to other 
organs and excretion. By asking very 
conservative assumptions the aaxlaal hazard 
can he estlnated; by naking less conservative 
assumptions an average hazard can.be arrived 
at. (Auth) CPHH) 

<359> 
Gilbert, R.O., and L.L. Bberhardt, Battelle 
Henorlal Institute, Pacific Northwest 
Laboratories, Environmental and Life Sciences 
Division, Ecosystems Departaent, Richland, WA. 
1973, Harch 
Plutoniun Studies at the Nevada Test Site. 
BSBt-1750 (Part 2); Part of Vaughan, B.E., et 
al. Annual Report for 1972, (p. 2.2-2.0), 105 p. 

The plutoniun Environnental Studies Progran 
has provided statistical input relating to 
the design of soil ai.d vegetation sampling. 
A discussion of the "double sanplinq" design 
is given. The basic idea is to estinate a 
linear calibration eguation between an 
inexpensive nethod and an expensive nethod of 
deternining plutonlun concentration. In the 
case of saapling soil for estinatinq 
inventory, the "inexpensive" nethod being 
used is a hand held ganna counter commonly 
called the FIDLER which reads the 60 KeV 
gamma rays enitted from Am 201; the expensive 
but accurate aethod is the laboratory 
determination cf concentrations of Pu 239-Pu 
200 using "wet chemistry" techniques. Two 
locations on the Nevada Test Site, namely. 
Area 13 and Area u (GHX) have been thorouahly 
surveyed with the FIDLER and Isopleth linos 
have been drawn to establish strata within 
which the levels of soil concentration are 
relatively homogeneous. The deslqn of the 
soil sampling protocol for the Eaiwetok atoll 
survey planned for October 1972 was 
discussed. (FHH) 
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<360> 
Sullivan, H.F., p.L. Hackett, L.A. Gecrge, and 
R.C. Thoapson, General Electric Conpany, Hanford 
laboratories. Biology Operation, Richland, HA. 
1960 
Irradiation of the Intestine by Radioisotopes. 
Radiation Research, 11, 341-355 

Experlnants vere uune on rats weighing fron 
200 to 225 g. Radionuclides vere 
adninistered by stonach tube to non-fasted 
rats in a single dose vith Y 91 as the 
chloride at pH 3 (2 nCi/nl) and Pu 239 as the 
oxide suspended in vatar (6.2 ocl/nll. The 
results shov that the ID 50 fcr orally 
adninsitered Y 91 in the rat is abcut 11 
nci/kg, and the average survival tine is 8.U 
days. The calculated radiation dose fron 
this amount of yttriun to the various 
segnents of the intestine is: snail 
intestine--1150 radsj ascending colon—2800 
rads: and descending colon—47C0 rads. Blood 
counts shoved that lymphocytopenia, 
granulocytosis, and & nii.d anenia cccurred 
after oral doses of Y 91. Fluid loss and 
hemorrhage vere contributing factors to these 
changes. Pathologic change"! due tc Y 91 vere 
prinarily present in the large intestine 
oving to longer retention of intestinal 
contents in that segnent. Danage vas 
qualitatively sinilar to that observed 
previo»sly after x irradiaticn. Quantities as 
high as 230 nci/kg of the nlpha-enltting 
isotope Pu 239 vere adninistered by gavage to 
rats vithout causing death. A series of rats 
sacrificed at 3, 6, and 9 days shoved only 
superficial epithelial dasage at 3 days. Ho 
other evidence of injury vas noted. 
(Auth) (PHH) 

<361> 
Svinth, K.L., and W.J. Bair, Battelle Henorial 
Institute, Pacific Horthvest laboratories. 
Biology Departnent, Richland, WA. 1968, Hay 
Ose of In Vivo Counting to Deternine Retention 
of Inhaled Plutonicn 239 in Dogs. BHWl-714; 
Part of Thoapson, R.C. et al (Eds.),, Annual 
Report for 1967, (p. 3.8-3. 10), 253 p. 

Dogs vere given a single expcsure to Pu 239 
Pu02 aerosols. Whole body burdens of Pu 239 
in doqs deterained by in vivo counting of the 
17 KeV x ray froa Pu 239 and the 60 IteV gonna 
ray fron An 241 coapared closely vith values 
obtained by alpha analyses of the total 
tissues. (Auth) 

Table 1 shovs results of In vlvc counting of 
inhaled pu 239 Pu02 vith a conparison of values 
based on x ray and ganna counting and tissue 
radioanalysis. 

<3€2> 
Sullivan, H.F., Battelle Henorial Institute, 
Pacific Horthvest Laboratories, Biology 
Departnent, Richland, WA. 1973, April 
DTPA Enhanced Plutoniun Excretion via the Bile. 
BHWL-1750 (Part 1): Part of Thonpson, R.C. 
(H4.), Annual Report for 1972, (p. 60-61), 103 p. 

Rats vere injected with either monomeric or 
pclyneric Pu 239 and a complete collection of 
bile vas nade. On the third day, DTPA vas 
inlected and bile collection continued. It 
vas shovn that DTPA enhanced the biliary 
excretion of both nononeric and polynerlc Pu 
239 and vas almost tvice as effective for 
nononcric. (Auth)(FHH) 

<363> 
Zlobin, V.S., Hot given. 1971 
Active Phase of Assimilation )f Plutonium 239 by 
the Marine Algae ASCOPHYLLOH NODOSUM. 
AEC-tr-7418i Part of Effect of Ionizing 
Radiation on the Orqanism, the Problen of the 
Effect of Radioactive Water Pollution on the 
Reproduction of Commercial Fishes, (p. 207-217), 
217 p. 

A study vas made of the problen of 
accumulation of Pu 239 by the brovn alga 
ASCOPHYLLOH HODOSOK. during suppression ot' 
cell respiration. The inhibitors used vere 
sodlun cyanide in a concentration of 1 X 

, 10(B-4) H, annoniun chloride 10 nn and 100 mH 
and cadnium chloride 2 nn. It vas 
established that they cause a decrease in the 
Pu 239 accunulation factors in dependence on 
the substrate on vhich they act. A study vas 
nade of the nechanism of this phenonenon and 
it vas possible to establish the dependence 
of the intensity of cell respiration and t.ie 
accumulation factor. Hypotheses are given on 
the means and nethods by vhlch Pu 239 in a 
colloidal state penetrates through the cell 
neabrane. (Auth) 
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<36«> 
21obin, V.S., and M.P. Perlyak> Hot given. 1971 

Photosynthesis and the Mechanise of the Action 
of Cyanide on Cell Respiration and Plutonium 239 
Accanulation by Marine Algae. AIc-tr-7018; Part 
of Effect of Ionizing Radiation an the Organisa. 
the Problea of the Effect of Radioactive Hater 
Pollution on tho Reproduction of Commercial 
Pishes. (P. 195-206). 217 p. 

Cultivation of the brovn alga ASCOPHtllllS 
HODOSUM In the control (addition of pu 239 In 
a concentration n x 10(-6) a d ) and 
experimental aguaria (plutoniua in the saae 
concentration and cyanide In a guantity 1 x 
10 (E-0) I!) revealed a stable suppression of 
accuaulation of an alpha-eaitter by algae in 
the presence of an inhibitor. As a result of 
chromatographic separation of aaino acids in 
plant hydrolysates the greatest activity Has 
registered In serine-glycine (34.66*), 
hi3tldine (31.94X) and alpha-alanine 
(10.49*). Quantitatively these acids also 
predominate. In the saaples investigated it 
vas established by the electrophoretic method 
that the tag is incorporated Into 
hypoxnnthine and adenosine acncphoiiphoric 
acid; The introduction of the cell 
respiration inhibitor cyanide into the energy 
system of algae caused a decrease in 
Plutonium accumulation by the plant cells, 
tt is postulated that assimilation of colloid 
particles of plutoniun occurs as a result of 
ultraphagocytosis. (Auth) 

<365> 
Van As, 0., and c.H. vietjgaar, Pelindaba Atonic 
Energy Board, Isotopes and Radiation Division, 
Preterit, south Africa. 1972, December 
Environmental Radioactivity at the Rational 
nuclear Research center, Pelindaba. PEI-209; 21 
P. 

A revised environmental survey prograa, vith 
the emphasis on monitoring of the critical 
paths of exposure of the general public, vas 
introduced during 1970. Results of 
deterninations of both gross radioactivity 
and individual nuclides in saaples of fish 
and vater (vhlch are critical materials for 
liquid effluent releases) frcn the 
Hartbeespoort Dam and fron the Crocodile 
River, are given and diucussed. Results of 
gaaaa-specttometrie, I 131 6nd Cr 90 analyses 
of milk, the critical material for releases 
to the ataosphere, are presented. Results 
are given of regular investigations of the 
composition of effluent releases. These 
investigations are perforaed in order tc be 
able to detect other possible critical 
nuclides. Levels of deposited and airborne 
activity from nuclear boab tests ate 
reported. (Auth) 

Table 10 shovs monthly activity in deposited 
fallout foe Sr 90, Cs 137, Ce 144, Su 106, Ba 
140, Zr 95, Ru 103, and Co 141. Table 16 shows 
monthly activity in air tor Cs 137. ce 144, Ru 
106, Ba 140, Zr 95, Ru 103, Ce 101, and I 131. 

<366> 
Taylor, D.H., and P.O. Sovby. Institute of 
Cancer Research, Royal Cancer Hospital, 
Departaent of Physics, London, England; 
Departaent of Rational Realth and HelfarP.-
Radiatlon Protection Division, Ottava, Ontario. 
Canada. 1962, duly 
The Reaoval of Aaericiua and Plutonium froa the 
Rat by Chelating Agents. Physics In Hedicine 
and Biology, 7(1), 83-91 

The effect of treataent vlth a number of 
different chelating agents on the retention 
of plutonlum or aaericiua vac studied in 
rats. An 241 vas adainistered as the 
trlvalent citrate coaplex at pH 6. pu 239 
vas given as a solution of Pu(R03)0 uhlch vuc 
brought to p n to S by tho addition of 
sodium carbonate solution laaedlately prior 
to injection. The nuclides were injected 
Intravenously, except In one experiaent where 
Pu 239 vas given intramuscularly; the 
activity adainistered ranged froa 0.05 to o, tl 
uci. The chelating agents vere generally 
adalnistered by Intraperitoneal injection in 
Scaea ranging from 0.7S to 3.0 mil/kg bo3f 
weight. The content of An 241 or Pu 239 in 
the saaples of bone and soft tissue vas 
determined. Dlethylenetriaainepentaacetic 
acid (ITPA) was found to be the aost 
effective reagent for the reaoval of both 
plutoniun and anericiua. The effects of 
different tiaen and patterns of treataent 
were investigated and it was sho'irn that for 
bath eleaents the greatest reduction in 
retention occurred when treataent was 
ccaaenced very shortly after exposure. 
(Auth) (?nn) 

Table 1 shows the effect of treataent with 
i various chelating agents on the retention of Pu 
239 in rats 26 days after IV Injection. Table 2 
shown the effect of EDTA and DTPA on 
distribution of Aa 241 in rats. Table 7 shows 
the effects of treatment by IP injection of.DTPA 
in tho retention of Pu 239 at various times 
after intramuscular injection. 

<367> 
tillard, 9.11., Battelle Memorial Institute, 
Pacific Northwest Laboratories, Biology 
Department., Richland, HA. 1968, May 
Acute Toxicity of Inhaled Crushed Plutonium 239 
Pu02 Microspheres in Beagles. BNWL-710; Part of 
Thompson, R.C. et al (Eds.), Annual Report for 
1967, (p. 0,9-4.10), 253 p. 

Six fenale, 33 month old beagle dogs vere 
exposed tor 10 sin to Pu 238 Pu02 aerosols at 
concentrations of 0.016-0.039 uci/cm3. The 
count nedian diaueter of the aerosol vas 0.52 
u (sigaa g equals 1.66). Alveolar deposition 
ranged from 30-160 uci. Leath occurred in the 
degs 50-106 days after alveolar deposition of 
Pu 238 Pu02, Death was due to respiratory 
insufficlency and vas preceded by lymphopenia 
and other changes similar to those seen after 
inhalation of acute lethal levels of Pu 238 
PU02. At tiae of death the lungs and 
trachebronchial lyaph nodes contained about 
981 of the body burden of Pu 238 vhich ranged 
froa 33-160 uci. The skeleton contained 
about 1* and the liver less than 1*. ,• 
(Auth) (ERM) I 

Table 1 shons distribution of inhaled Pu 238 
Eao2 in dogs. 
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<368> 
WooJ, D.H., J.i. Hurray, and J.I. Palctay, 
Battelle Heaorial Institute. Pacific northwest 
Laboratories. Biology Department, Richland, HA. 
1965, January 
Liver Daaage froa weptuniua 237 in Sheep. 
BNHL-122; Part of Thoapson, B.C. and Roods, S.W. 
(Eds.), Hanford Biology Research Annual Report 
for 1964, (p. 75-78), 216 p. 

There was a close correlation between rose 
bengal liver function tests and the 
histopathologic changes found in serial liver 
biopsies froa sheep following the intravenous 
adainistration of the hepatotoxic agent. Hp 
237 (1.5 tug/kg). The aost severe cellular 
daaage and the slowest blcad clearance cf the 
dye occured the fourth day postinjection. 
Cellular repair was evident by the sixth day 
and vas alaost complete by tie tenth day. 
(Auth) 

<369> 
Zalikin, G.A., Tu.I. noskalev, and I.K. 
Potrovich, Ministry of Public Health, Institute 
of Biophysics, HOSCOW, USSR. 1968 
Distribution and Biological Effects of Aaericiua 
241. AEC-tr-6950; Part of Radicblology, (p. 
107-118), 306 p.; Hadioblolcgiya, 8(1), 65-71 

Aaericiua 241 was adainistered in the fore of 
the chloride intravenously and 
intratracheally (0.5 and 0.3 al, 
respectively, 2 uCl/1) and perorally (1.0 al, 
2 and 19 uci/l) to white rats weighing an 
average of 200 g. At certain intervals the 
rats vere killed and saaples taken froa the 
organs and tissues for determination of gaaaa 
radiation as * of the introduced activity. 
After intravenous administration. Am 241 
rapidly aecuauloted in the liver (about 571) 
and skeleton (about 181) and high 
accumulations vere noted in the kidneys 
(1.11), liver (7.11), bones (1.41), spleen 
(0.651), thyroid qland (0.4371), adrenal 
glands (0.181), and ovaries (0.131). After 
intratracheal adainistratlon it vas slovly 
absorbed fron the lungs; the effective period 
of half-excretion of the excreted portion Is 
66 days. In peroral adainistration not aore 
than 0.031 vas absorbed froa the 
gastrointestinal tract. For Aa 241 
adainistered intravenously is the torn of the 
chloride, the acutely LD 50/15 and LD 50/30 
and subacately Lt> 50/120 are 0.14, 0.11 and 
0.04 uCi, respectively. (Auth) 

Table 1 shows content of Aa 241 in the organs 
and tissues of rats at various periodu after II 
lnlection. Table 3 shovs content of As 241 In 
rat organs and tissues at various tiaes after 
Intratracheal Injection. 

<370> 
Sailor, V.L., Brookhaven National Laboratory, 
0ptci, Long Island, NT. 1972 
Population Exposure to Radiation: Natural and 
Han Hade. COHF-710716; Part of LeCaa, L.H., et 
al (Ms.), Proceedings of the 6th Berkeley 
Synpcsiua on Hathematical Statistics and 
Probability held at the Statistical Laboratory, 
University of California, April 9-12, June 16-21 
and July 19 -22, 1971, Vol. 6. University of 
California Press, Berkeley, California, (p. 
291-311) 599 p. 

Statistical studies which night be capable of 
demonstrating relationships between health 
effects and lov level radiation pollutants in 
tbe environment vill be difficult to design, 
because: 1) the pollutants are saall by 
comparison vith natural background radiation 
and vith variations in natural backgrounds, 
2) the radiation burden of medical x rays are 
about as large as natural background and thus 
large coapared vith the pollotants, and 
nedical x ray exposures for vhich no precise 
records are kept vary vldel7 among 
individuals, and 3) the biological 
nanifestations of radiation are not unlguely 
induced by radlatlcn. Using a nodel, the 
population dose distribution in a 50-aile 
radius about a nuclear pover plant is 
estiaated. The care of 16 plants equally 
spaced on a 50 kn radius surrounding a city, 
gives a maximum annual dose of approximately 
0.27 area provided the 5 area fence post 
liuit is observed thus commercial nuclear 

5over vould not contribute a significant ncreaent to the radiation environment of the 
population. (Auth) (FHH) 

Table 1 shows typical vhole body doses to 
standard aan fron natural sources. 

<371> 
Tashiro, s., 1. tfadachi, and R. Kuraaatsu, Japan 
Atonic Energy Research Institute, Tokai-mura, 
Itaraki-ken, Japan; Tokyo Metropolitan 
Oniversity, Setagaya, Tokyo, Japan. 1968, April 
Skin Contamination by Radioisotopes, (5) pig 
Skin Contamination by plutoniun 239. Journal of 
Nuclear Science and Technology, 5(4), 160-162 

Sanples of pig skin vere prepared by cutting 
the hair, washing vith synthetic detergent 
and cutting into pieces 2 cm X 2 ca. The 
contaninating solution vas prepared by 
dissolving aetallic Pu in hydrochloric acid 
to obtain a solution of 0.5 uci/al and 
solutions of various pH values vere prepared 
thecefroa by the addition of sodlua 
hydroxide, inaediately, a 0.1 si aliquot of 
the solution vas applied to the center of the 
saaple. It vas found that the 
contaalnablllty of pu Was affected by the 
tarnation of colloidal substances in the 
cantaainatlng solution, as in the case ot Pa, 
Sb, Po and 0. It was also found that 0.051 
of the Pu penetrated through the pig skin 
with pR 1 solution after 60 ain. (kuth) (PHH) 
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<372> 
Stuart, B.O., and p.3. slonne, Pattella neaorial 
Institote, Pacific Northwest Laboratories, 
Biology Departaent, Richland, RA. 1969, (lay 

ornaaic slaolation of Retention and 
Translocation of Inhaled Plutoniua Oxide in 
Beagle Dogs. BRHL-714; part of Thoapson, R.C. 
et al (Eds.), Annual Report for 1967, (p. 
3.5-3.8), 253 p. 

A dynamic slaulation aodel for inhaled 
plutoniua oxide Has constructed using hybrid 
coaputer facilities. Blood, tissue, and 
excretion data collected froa (ore than 50 
beagle dogs up to 7 years after Inhaling Pu 
239 Puo2 vere incorporated irtc a prograa for 
predicting long-tera retentlcn and 
translocation of inhaled insoluble plutcniua. 
The long-tera aodol predicts that 15 and 601 
of the aaount deposited In the deep lung 
reaalns in the deep lung and lyaph nodea, 
respectively, 15 years after exposure, and 
that the vhole body burden decreases less 
than 10* after the inltal rapid clearance 
vhich occurs during the first 2 veeks after 
exposure. (Auth)(PAR) 

<374> 
Bogatov, L.P., Rot given. 1963 
Reaction of the Blood Systea in Dogs to Heavy 
Blood LOSS in deaote perloda following chronic 
Irradiation. Heditslnskaya Radlologiya, 6(2), 
29-35 (Russian) 

Investigations vere carried out on 3 groups 
of dogs: (1) 18 aontbs after external 
gaaaa-lrradlatlon, 10 R/day, total dose of 
1,300 Rj 2) after four-fold plutoniua 
adainistration, 0.05 uCl/kg for a period of 0 
aonths; 3) 0 years after external 
gaaaa-lrradiatiou, 18 R/day, total dose of 
950 R. In all three groups there took place, 
the saae as in nonlrradiated anlaals, a 
reaction of the blood systea to acute blood 
loss (33-39* of blood) . Peripheral blood 
restoration occurred at the saae tiae or even 
earlier than in controls. In contrast to 
controls, the blood regeneration in 
eiperiaentai aniaals occurred against the 
background ,>f Barked hyperplasia ot the rad 
series, vhile in aniaals of the first group 
postheaorrhaglc retlculocytosis vas absent. 
(Auth) 

<373* 
Blair, H.A., University of Rochester, School of 
fledlclne and Dentistry, Departaent of Radiation 
Biology and Biophysics, Rochester, MI. 1968 
Radiation Dose-Tiae Relations for Induction of 
Bone Tuaors in the Dog and Skin Tuners in the 
Rat. Radiation Research, 34, 5C1-522 

There are tvo autually exclusive routes of 
tuaor induction by radiation toth in rat skin 
froa brief doses of external beta radiation 
and in doq bone fron Pu 239, Ra 226, or 7h 
228 injected at age 500 days. In the one 
process oncogenesis occurs directly on 
attainment of high radiation dose. In the 
other process oncogenesis follcvs a long 
latent period vhlch is Initiated by lover 
dose. Subseguent developaent tiae is the 
saae in both cases. Hlth prctracted dosage 
the latent period is initiated at relatively 
lov dose, but if exposure is continued the 
high-dose process vill supersede the low if 
the high-dose threshold is exceeded during 
the latent period, othervise the lov-dose 
process will govern. For these radioeleaents 
in the dog yielding relatively constant dose 
rates the data are represented by eguations 
relating survival tine, initiating high dose, 
developaent tiae and dose rate to the 
skeleton. The relative values of the ' 
Initiating high dese provide a scale of 
toxicities. (Auth) (PUB) 

<375> 
Atherton, D.R., R. Stevens, and p.R . Bruenger, 
University of Utah, college of Hedicine, 
Radioblology Division, Departaent of Anatoay, 
Salt lake City, UT. 1973, Barch 31 

Early Retention and Distribution of Curiua in 
Scft Tissues and Blood of the Beagle. 
CCO-119-248; Part of tougherty, T.F., Research 
in Radiobiology, Annual Report of Rork in 
Progress in the Internal Irradiation Prsgraa, 
(p. 178-185), 400 p. 

Following Intravenous adainistration of 2.6 
uCi ca/kg to beagle dogs, the concentration 
of the nuclide in circulating blood 
dlalninhed very rapidly, and after 2 days the 
concentration vas of the order of 0.4* per kg 
of blood. Soft tissue concentration vas 
highest in the liver, followed by thyroid, 
kidney, dura water, and lyaph nodes. The 
ccncentration in other soft tissues was less 
by substantial factors. (Auth) 

The retention and concentration of curiua in 
scft tissues is shown in tables 1 and 2. Tables 
3, 4, and 5 coapare the retention concentrations 
of Th 228, Pu 239, An 231, Cf 249, end Ca 243-Ca 
244 at 1, 2, and 3 weeks in a variety of -<oft 
tissues. 
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<376> 
Ballou, J.E., Qo Jtal Electric Coapany, Hanford 
Atonic Products < peration, Biology laboratory, 
Richland, HA. 1963, January 15 
Coaparatlve Toxicity of Plutonlun 239 and 
Plutoniun 238. HW-76000; Part ct Romberg, fl.A. 
and svezea, E.G. (lids.), llanford Biology 
Research Annual Report for 1962, (p. 11-17), 269 
P-

on an equivalent nicrocurie tasis, Pu 239 vas 
slqniflcanlty nore toxic than Po 230 vhen 
adninistered intravenously tc rata over a 
dose ranqe cf approxinately 60 to IttO uci/kg. 
Toxicity vas denonstrated by an abrupt loss 
of veiqht and early death following 
injection. lover doses of Pu 238, Pu 239, 
and Hp 237 followed by 500 R total body x 
radiation shoved no difference in lethal 
effect betveen pu 238 and Pu 239 ccnbined 
vith x radiation. The 520 ug/ko level of Hp 
237 conblned with x radiation did not affect 
survival. Tissue distribution and retention 
of lev doses (1 uci/rat) of the tvo plutonlun 
Isotopes vere slnllar but narkedly different 
at higher doses (18 ucl/rat). The Pa 239 
deposition pattern at the higher dose vas 
characterized by a relatively hlqh deposition 
in the liver, spleen, and other soft tissues 
and a correspondingly lov relative deposition 
in bone. It vas suggested that a five-fold 
greater deposition in the spleen of Pu 239 
vas uufficlent to overcone the protective 
function of this organ and the result vas an 
earlier death than that observed vith Pu 238. 
Thus results indicated that the difference 
In toxicity vas related to the nass levels of 
heavy netal adninistered. (Auth)(ST) 

Tables 2 and 3 list the tissue distribution ot 
Pu 239 sr.d ?u 239 expressed as percent 
dose/tissue for 1, 3, and 8 days post injection. 

<377> 
Flanenbaua, W., J.S. tlcHell, T.J. Kotchen, and 
A.J. saladlno, Halter Reed Amy Institute of 
Research, Departneflt of Hephrolcgy, Hashington, 
DC. 1972, Hoveaber 
Experinental Acute Renal Failure Induced by 
Oranyl Nitrate in the Dog. Circulation 
Research, 31, 682-698 

Renal blood flov and renal function vere 
studied serially for 96 hours after the 
adninlstration of uranyl nitrate (10 ag/kg 
IV) in unanesthetlzed dogs. Acute renal 
failare vas induced by the uranyl nitrate and 
vas characterized by a dinlnished inulln 
clearance, a progressively falling urine 
voluae, an Initial Increase in arine sodiun 
concentration, a decreased urine osaolality, 
rising blood area nitrogen concentration, and 
altered renal heaodynaslcs. Inulln clearance 
and total renal blood flov decreased to 25 
and 521 of control, by 6 hours and reaalned 
depressed. Plasna renin activity vas 
elevated by 3 hours. Histological exaainatlon 
revealed alniaal tubular change at 6 hoars 
and videspread disruption at 96 hoars. The 
decrease in renal blood flov prior to any 
significant tabular pathology suggested that 
alterations in renal heaadynaaics, vhlcb nay 
be aediated by the renin-angiotensin systea, 
vere responsible tor the dialniahad renal 
function. (Auth) (ST) 

<378> 
Kahn, 8., B. shleien, and C. weaver, U.S. 
Environmental Protection Agency, Cincinnati, OH. 
1972 
Envlronnental Experience vith Radioactive 
Effluents fron Operating Huclear Pover Plants. 
CCHT-710901; A/COKV.19/P; STI/POS/SOO; Part of 
Proceedings of the Uth International Conference 
cn the Peaceful Oses of Atonic Energy held in 
Geneva, Switzerland, Septeaber 6-16, 1971, Vol. 
11, (p. 559-573), 766 p. 

Radiological surveillance activities at the 
eight nuclear pover stations and the 
nuclear-fuel reprocessing plant under routine 
ccanercial operation in the OSA are 
described, and current results are 
suaaarlzed. At each facility the operator or 
his contractor nonitors the environnent and 
presents findings in periodic reports to the 
OSAEC. The appropriate state agency for 
public health or environaental protection 
also perforns radiological aeasureaents in 
the neighborhood of the plant, usually as 
part of a state-vide aonitoring prograa. The 
OSABC sponsors a prograe of independent 
aeasureaents at several stations and periodic 
aerial radiation surveillance of the 
environnent. Hev Tork oniversity and the 
Essex Harine Laboratory are evaluating 
passible thernal and radiological effects ot 
llguld effluents fron tvo of these plants on 
aquatic life In the Hudson and Connecticut 
rivets, respectively, studies to develop 
environaental surveillance guidelines have 
been conducted at operating facilities since 
1967 by the Division of Environnental 
Radiation (foraerly of the Public Health 
setvice. Bureau of Radiological nealth). The 
field studies, vhich vere initially 
undertaken at a fuel reprocessing plant, a 
boiling-water reactor, and a 
Fressurized-vater reactor that had been In 
operation for several years, have now been 
extended to Include the newer and larger 
llght-vater nuclear pover stations. 
Concurrent aeasureaents of individual 
radionuclides are nade within the station, at 
paints of waste discharge, in the iaaodlate 
environnent, and at points of possible huaan 
exposure. Thus the aaqnltude of the source, 
the inportance of paths to and through the 
environaent, and the extent of radionuclide 
dispersion or concentration are indicated. 
Specific procedures have been suggested for 
collecting appropriate sanples and aeasnrlng 
radiation and radionuclide concentrations in 
environaental aedia at the usual extreaely 
lav levels. The aajor observations have been 
tbe feasibility, given safflciently sensitive 
techniques, of aeasurlng directly the 
critical radiation exposure pathway and the 
desirability of basing environaental 
snrvelllance programs on release rates of 
individual radionuclides seasured at the 
source. (Auth) 

Table 5 gives the concentration of several 
radionuclides foand in discharged water, claas, 
algae, fish, sediaant and vege~ables at various 
nuclear facilities. Table 6 snows several 
radionuclides including Pa 238 and Pa 239 foaad 
in environaental saaples. 
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<379> 
lyubchanskil, E.R., Hot given* 1966 

Using Nn3Co DTP* (Pentucln) to Bllalnate 
Plutoniaa 239 from the Organiss of the Bat vith 
Inhalation Poisoning. AEC-tr-6911; Part of 
Hoskalev, Tu.I., Distribution and Biological 
Effects of Radioactive Isotopes, (p. 592-5981, 
718 p. 

Hale rats of the Histac line vere exposed to 
a single 20-ainute inhalation cf Pu 239 
citrate (pH eguals 6.5). Soie of the anlaals 
vere treated with aerosols of the trisodiua 
calciua salt of DTPA obtained on atoaizing a 
10* solution in a special generator. Others 
vere intravenous}y injected vith DTP* (2.5 
and 25 ng/rat) 30 nlnutes prior to inhalation 
of Pu. The rats of both series vere killed 
five days after the adainistration of DTPA 
and the lungs, liver, feaurs, and kidneys 
vore analyzed. It vas fcund that single-dose 
prophylactic inhalation of pentacln in the 
aaount of 1.8 ag prevents to a large degree 
the deposition in rats of the inhaled 
plutoniua. As the interval of tiae betveen 
the inhalation of plutoniua and of pentacin 
increases, the effectiveness of the latter 
dlalnishes. Adalnlstratlon cf snail aacunts 
of pentacin (1.8 and 3.6 ag) 00 days 
folloving the inhalation of plutoniua does 
not affect the content of this isotope in the 
rat. fly contrast vith inhalation, 
prophylactic Intravenous adainlstratlon of 
pentacin in the aaount of 2.5 ag dees not 
reduce the activity in the lungs and skeleton 
folloving the penetration of Pu 239 into the 
respiratory pathvays. (Auth)(FHH) 

<300> 
HcClelian, R.o., U.S. Atonic Energy Conaission, 
Division of Biology and nedlcine, Nodical 
Research Branch, Hishlngton, DC. 1966 
Use of Svine in Radionuclide Toxicity Studies. 
COHP-65-71B; Part of Bustad, I.E., et al (Eds,), 
Proceedings of a Syaposiua an Svine in 
Bioaedical Research held in Richland, 
Uashlnqton, July 19-22, 1965, (p. 117-162), 825 
P. 

Increased use has been aade cf svine as 
experiaental aniaals in radionuclide toxicity 
studies. An iaportant stlaulus to their 
increased use has been the availability of 
strains of nlnlature svine. Their body and 
skeletal size, diet, gastrointestinal tract, 
skin characteristics, and relatively long 
lifespan have heen pertinent factors favoring 
their use because of the iapcrtance of these 
criteria vhen experimental results are 
extrapolated to Ban. Three types cf 
experlaents are discussed that illustrate the 
current use of swine: (1) lcng-tera chronic 
radionuclide ingestion studies vlth a 
significant fallout radionuclide (Sr 90), (2) 
short-tern aetabolisa studies vith 
radionuclides that predoainate in nuclear 
industry operations and/or aay have special 
applications as in "systeas for Nuclear 
Auxiliary Pcver," and (3) acute and chronic 
studies of the aetabollsa and effects of 
plutoniua deposited on or in the skin. (Auth) 

<381> 
Nenot, J.C., ft. Horin, H. Skv <• i J. 
tafuaa, Coaaissariat a l'Ener *ae, 
Fontenay-aux-Roses, France. 
Experiaental Reaoval of Ceriua 111, Aaericiua 
211, Curiua 2U2 and Plutonlua 238 froa the Rat 
Skeleton. Health Physics, 23, 635-610 

The therapeutic effectiveness of DTPA on bone 
deposits of lanthanide or transuranic 
eleaents can be appreciable vhen the greater 
part of the activity Is to be found in bone. 
This vas obtained after 3 veeks tine 
folloving the adainistration by inhalation of 
Ce 111 and An 211 and by lntraauscular 
injection of Cn 2U2 and Pu 238. DTPA therapy 
starting after this delay decreased bone 
hardens by a factor froa 1/2 to 1/3 in 3 
aonths. There probably exist tvo different 
ccapartaents vhlch can be cleared, under the 
Influence of STPA, vlth r. half-life of 2 
aonths for the forner and very slovly for the 
latter. The effectiveness of DTPA on the 
second coapartaent could not be estiaated. 
(Auth) 

Table 2 shovs the distribution of ce H I , Aa 
211, Ca 212 and Pu 238 salts in bone, liver, 
urine and feces of rats following IN injection 
or inhalation and DTPA treataent. 

<3e2> 
Itudasheva, H.P., Not given. 1969 
On the state of the Blood Systea in Rats Under 
Inhalation Affection by Plutonlun 239. 
AJC-tr-7195; Part of Hoskalev, Yu.l. (Ed.), 
Radlcactive Isotopes and the Body, (p. 317-353), 
158 p. 

The aorphological conposltion of the blood 
and bone narrov folloving single and chronic 
inhalation of Pu 239 was studied in rats. It 
was shown that with a single inhalation of a 
plutonlua carbonate complex in the quantity 
0.021 uci/lung and also with chronic 
inhalation for 160 days with a daily 
deposition of 0.02 uci/lunq, no changes were 
found in the blood system. Under the action 
of a plutoniua citrate coaplex in quantities 
shortening the natural life span of rats, 
acderately expressed changes In the blood 
systea were found. After a single inhalation 
in the guantlty 0. 61 uci/lung there '.'as a 
tendency toward a certain lowering of the 
tctal nuaber of leukocytes at the end of the 
life of the rats. During chronic inhalation 
fcr 60 days with dally deposition of 0.001 
uCl/lung, a moderate depresssion of 
erythropoiesls, leukopolesls and 
lymphopoiesis developed. The nuaber of 
leukocytes dropped by a factor of 1 1/2-2. 
Restoration of the number of leukocytes in 
the peripheral blood was noted in the bone 
Barrow under conditions of depressed 
leukopaiesis. (Auth)(FNH) 
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<3B3> 
Koranda, J.J., J.R. Hartln, and R.W. Wlkkerink, 
lavrence Radiation laboratory, Elcaedical 
Division, Llveraore, CA. 1910 

leaching of Radionuclides at Sedan Crater. Part 
of Radionuclides in the Environment, Advances in 
Chemistry Series No. 93, (p. 97*117) 

The distribution of tritiua and long-lived 
gaaaa radioactivity was a*.odied in crater 
ejecta froa the Sedan detjnaticn {July 1962). 
Tritiua concentrations were deterained In 
soil water extracted froa crater electa 
saaples collected froa the surface to 6 feet, 
and at distances of 3000 feet fro* tho crater 
froa 1966-1968. Tritiua distribution was 
very obviously aodified by pestshot 
environaental effects, especially rainfall 
leaching. Tritiua aaxlsua concentrations 
vere found below tfe strata in which they 
were deposited. Gaaaa radionuclides 
exhibited lialted aoveaent in the crater 
electa strata or In preshot soil covered by 
sedan electa. A subtle leaching of Cs 137 
was deaonstrated by considering the Cs 137/hi 
5U ratios in the electa strata. (Auth) 

<380> 
Kaluon, B., and S.H. Hulett, Goodyear Atoaic 
corporation. Industrial Relations Division, 
industrial Hygiene and Health physics 
Departaent, Piketon, OH. 1970, September 10 

Environaental Radiation levels and 
concentration. First Half 1970. GAT-628: 10 p. 

The average environaental radiation levels 
for the Goodyear Atoaic Corporation gaseous 
diffusion plant, for the first half of 1970, 
are suaaarized. For tho first half of 1970, 
the water alpha and beta-gaaaa, and the air 
alpha decreased when coapared vith the 1969 
calendar year values. For the first half of 
1970, the air beta-gaaaa Increased when 
coapared with the 1969 calendar year values. 
It Is assuaed that the gross alpha activity 
is due to highly enriched uraniua and the 
heta-gaaaa activity is froa its daughter 
product, thorium 230. penetrating background 
doso rates fcr the first halt cf 1970 
reaalned essentially the same vhen coapared 
vith the 1969 calendar year values. 
Previously envlronaental radiation levels and 
concentration reports have reflected air 
saaple results, for both alpha and 
beta-gaaaa, taken at tventy-cne off-site 
locations. These saaples vere takes once per 
•onth at each location. In April 1970, the 
Atoaic Energy Coialsslon requested that 
Goodyear Atoaic corporation report only the 
results of air saaplea taken froa a alnlaua 
cf four off-site saapling locations. 
Stapling at these locations should be at a 
frequency of at least threo, 1000 ft3 saaples 
per veek. In selective saaple locations, the 
prevailing vind direction and the locations 
with the highest concentrations should be 
considered as Indicated In past reports. The 
air saaple results in this report reflect 
this request. {Auth) 

<385> 
Buldakov, I.A., Z.I. Kalaykova, N.P. Kudashava, 
E.R. lyubchanskiy, and To.P. ovcharenko. Not 
given. 1971 

Biolcglcal Effect of Pliitonlua 239 Adalnistered 
by Inhalation. AEC-tr-7387; Part of Hoskalev, 
tu.T. (Ed.), Reaote Aftereffects of Radiation 
Eaaage, (p. 321-113), 570 o. 

Experiments wore done or rat* of the Wlstar 
(in* veiling 120-180 g. Tho aniaals Inhaled 
aerosols of soluticns of Pu citrate and 
aaaonlua r*u pentacarbonate and the Initial Pu 
239 content In the lungs varied froa 
0.0007-1.06 UCi. The results shov that the 
differences In tho bloloqlcal effect ot the 
tve plutoniua coapcunds are saall. The LD 50 
values differ inslqnlfIcantly. A reliable 
decrease in lifetime in the rats occurs after 
inhalation adainistration of plutoniua in a 
quantity of 0.11 uci per animal or 0.00073 
uCi/g; the "safe" plutoniua quantities are 
C.0001-0.00027 uci/q. The shortening of 
lifetlae of th'J rats by 1 cad of dose in the 
lungs increases linearly with an increase in 
desn Intensity froa 0.35-0.00 to 15-20 
rad/day. A further increase In pulaonary 
dose Intensity Is not accompanied by an 
Increase In shortening of llfetiae per 1 rad 
cf dose. A change in respiration rate of the 
rats occurs with deposition of 0.28 uci of Pv 
239 in the lunqs; this is 0.0018 ucl/g of 
body weight; the respiration depth already 
changes with 0.007 uCL of Pu 239 in the lungs 
or O.OOOC3 uCl/g; hypoxemia is observed vith 
0.008 uC1/lungs, or 0.00032 uci/g; the shifts 
In the acid erythrograa vere noted vith 0.066 
uci/lungs or 0.00000 ucl/g of body weight. 
(Auth) (FHH) 

<386> 
Becker, V.J., J.H. Bennett, and O.K. Hanuel, 
Oniversity of Hissouri, Departaent of Chealstry, 
Rclla, HO. 1972, April 
Iodine ai\d Uranium in Sedimentary Rocks. 
Cheilc-.il. Geology, 9(2), 133-136 

The abundance of Iodine and uraniua in 
sedlaentary rocks vas deterained by neutron 
activation analyses. The Iodine content is 
higher in the sedlaents than in ijneous rocks 
and the iodine concentrations follow the saae 
general pattern as chlorine and broaine In 
sedlaentary rocks and deep-sea sedlaents. 
The uranlua concentrations in these sedlaents 
ace In good agreeaent vith previous 
estiaates, except for tvo uraniita-rich 
sandstones. (Auth) 

Table 1 gives a cosnarlson of the iodine and 
uranlua ccntent of sediaentary rocks vith 
previously estiaated liaits. 



109 
<1121> 

<387> 
Koshucnlkova, N.A., B.R. Lyubchanskiy, R.A. 
Yeraknln, and A.A. Puzyerv, Not qiven. 1971 
Effect of Soae Drugs on the Reacts Aftereffects 
of Inhalation of Soluble Plutoniua 239 
Coapounds. AEC-tr-7387; Part of Noskalev, 
Tu.I., (Ed.), Rcaote Aftereffects of Radiation 
Daaage, (p. «16-1124), 57« p. 

The effects of pentaziue, prednlfilqne and 
streptoaycln on the latent effects of 
Inhalation of plutonlua 239 coapounds were 
tested in rats. The results show that with 
inhalation daaaqe by soluble plutonlua 
cospounds the prophylactic breathing of 
pentazlne reduces content of the Isotope in 
the organs vhere aost deposition occurs and 
leads to a decrease in tbe dissealnatlon of 
pneuaosclerosis, and accordingly results in a 
lengthening of the lifespan. The value of 
streptoaycln for treating plutonlua-lnduced 
pneuaosclerosis vas proven in all cases of 
inhalation danage; there Is a decrease in the 
degree of expression of pneuaosclerosis and 
an increases in lifespan of the experiaental 
aninals. vith daaaqe by plutoniua in 
quantities causing a chronic forn of daaage 
the adainistratlon of prednisolone decreases 
the degree of expression of the pathological 
processes in the lungs, the freguency of 
osteosarcoaas and leukoses, but does not 
increase the lifetine of the experlnental 
aninals. There is an increased freguoncy of 
aallgnant pulaonary tunors and pathological 
chanqes characteristic of extreae eld age. 
(Auth) 

<388> 
Taylor, C.H., and C.W. Nays, University of Otah, 
colleqe of Hedicine, Radioblalogy Division, Salt 
Lake City, OT. 1972, Batch 31 
Bone Sarcoaa Induction In the St. Rernard, A 
Pilot study In Dogs of High Natural Incidence. 
COO-119-246; Part of Dougherty, T.F., Besearch 
In Radiobiology, Annual Report cf Work In 
progress in the Internal Irradiation Prograa, 
(p. 282-283), 380 p. 

As part of a pilot study of dogs vith a high 
natural incidence of bone sarcoaa, young 
adult St. Bernard dogs vere given a cjngla 
intravenous inlection of 0.3 ucl Pu 239/sg 
body velght. The appearance tine cf 
radiation Induced osteosarcoaas vas 
approxtnately 1/2 of that observed in beaglfs 
injected at the sane dose level. (ST) 

<389> 
Hanada, O.K., and p. Kruger, Hazleton-Nuclear 
Science Corporation, Palo Alto, CA; Stanford 
University, Civil Engineering Departaent, 
Stanford, CA. 1965 
nethods of Assessing Fallout. Part of Fovler, 
E.B., (Ed.), Radioactive Fallout, Soils, Plants, 
Foods, Nan. Elsevier publishing coapany. New 
York, Nev Tork, (p. 287-303) 

Sone of the analytical aethods of assessing 
radioactivity in ecological systeas are 
tevieved. Particular attention is given to 
the probleas of radiocheaical preparation for 
soils and vegetation. These problens include 
the precautions necessary for adegoate and 
representative sanpling, pretreitaent of 
sanpleci, cheaical or physical preparations 
for radioactivity aeasureaents, and choice of 
analytical aethods for specific radiations or 
radionuclides. Under the headings soil and 
vegetation and foods, radiocheaical analyses 
fcr Sr 90, Ce 144, pu 239, Ru 106, and Cs 137 
ate described. Milk is discussed separately 
and radiocheaical analyses for Sr 89 and I 
131 are Included here. Soae of the aore 
ceaaon technigues for analysis of stable 
eleaents are also described. (ST) 

<390> 
Not given, Ranford Laboratories, Facilities 
Engineering and Finished Products Technology 
Personnel, Banford, WA. 1960, August 19 
Predicted z Plant Radiation Exposure levels vs 
Plutoniun Isotopic concentration of products. 
BW-66675; 22 p. (Declassified Noveaber 3, 1971) 

The report contains seven charts that shov 
the anticipated relationship betveen vhole 
body exposure levels encountered in the Z 
plant of the Hanford Laboratories and the 
plutoniun isotopic concentration of the 
product. The charts are based on ganna ray 
and neutron studies aade in the % plant in 
the course of noraal plutonlua production 
activities, basic decay characteristics of 
plutonlua isotopes, and tiae and action 
studies nade throughout the plutonlua 
processing and fabrication areas. The first 
three charts shov the anticipated effect of 
high density shielding glass placed around 
all operating equipment, charts, 1, 2, 3, 
and 7 shov expected vhole body doses due to 
neutrons as a function of Pu 210 
concentration in the product. Charts 4 
tbrouqh 7 deal vith anticipated experience 
associated vith several operations. (ST) 
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<391> 
Not given, "astern Environmental Research 
Laboratory, las Vegas* NV; a . s . Atoaic Energy 
Coaalsslon, Nevadu operations Office, Las Vegas, 
NV. 1972, July 
Off Bite Surveillance Around the Nevada Test 
Site, January-June 1968. Radiation Data and 
Reports, 13(7), 017-019 

During January through June 1968, 18 
announced nuclear tests vere conducted In 
Nevada by the o . s . Atoaic Energy coaalsslon. 
Radioactive aaterlal vas isleased cffslte 
folloving cne underground nuclear event and 
after tvo plovshare craterlng experiments. 
These vere Hupnobile on January 18, cabrlolot 
on January 26, and Buqgy I on Harch 12. Tvo 
powir operations of the Phoetus 2A nuclear 
rocket reactor released radioactive notorial 
detected offsite on June 8 and June 26, The 
aaxlaua concentration of qroes beta in air 
vaB 33,000 pCl/a3 at Stone Cabin Ranch about 
16 ailes vest and 5 alles north of Kara 
Springs, Nevada, This activity vas released 
by the Cabriolet experiaent. The saxlaua 
external gaaaa radiation level aeasuTed at z 
populated location during this period vas 65 
aR/h follovinq cabriolet en January 26. 
Surveillance did not indicate that any 
lndivlddal in an offslte area received an 
exposure vhich exceeded the guides 
established by the ASC and/or recoaaended by 
the Federal Radiation Council, (ST) 

This is a suaaary of Report SWRHL-Blr. Results 
of air and allk saapllngs and ground aonltorlng 
are given in tabular fora. 

<392> 
Not given, Western Envlronaental Research 
laboratory, Las Vegas, NV, Nevada Operations 
office, las Vegas, NV. 1972, April 
Offslte Surveillance Around the Nevada Test 
Site, July-Deceaber 1966. Radiation Cata and 
Reports, 13(U) , 227-236 

During July through Oeceaber 1966, 10 
announced underground nuclear tests vere 
conducted by the ff.S. Atoaic Energy 
Coaaission at their Nevada Test site as a 
part of Operation Latchkey. The Western 
Environaental Research Laboratory, EPA, 
conducted a prograa of radiological 
aonltorlng and environaental saapling In the 
offsite areas surrounding the "estricted area 
enclosed vithin the Nevada Text Site, Nuclear 
Rocket Oevelopaent Station, and the Nellls 
Air Force Range. This report describes the 
aethods and eguipaent used and suaaarlzes the 
data collected during the 6-aonth period, 
operational procedures consisted of ground 
aonltorlng, aerial cloud tracking, air 
saapling, allk and water saapling, vegetation 
saapling, and dosiaetry aeaauteaents of 
offsite residents. Only the Derringer Ivent 
of Septeaber 12, 1966 resulted In a release 
of radioactive effluent vhlch vaa detected 
offsite. Ground aonitorlng shewed two 
readings slightly above background in 
unpopulated areas. Results indicated that no 
individual In the offslte area received an 
exposure, resulting froa Nevada Test site 
operations, which exceeded the gaides 
established by the AEC and/or recosaended by 
the PRC and the RCRP. (ST) 

This article is a saaaary of Report SURRi-38r. 

ogi* 
Wilson, B.H., and J.L. Terry, University of 
Rochester, Atoaic Energy Prolect, Rochester, Nr. 
1968, Septeahor 26 
Operation Roller Coaster, project 0.1, plutonlua 
Uptake by Anlaals Exposed to a Nnn-Nuclear 
Detonation of a Plutonlua Rearing Weapon 
Simulant. POR-2512; WT-2S12; 161 p. 

Eighty-four dogs, 132 sheep, and 80 burros 
were allowed to breathe froa the cloud 
generated by tho hlqh-exploslve detonation of 
a plutonlua-bearlnq nuclear weapon slsulant. 
No nttclaar yield was present in the 
explosion. Anlaals were sacrificed serially 
froa 1 hour to 2 1/2 years later to 
guantltate initial tissue burdens, to 
establish lung clearance kinetics, and to 
determine extent of translocation to other 
organs. Ten dogs and ten sheep were exposed 
in a sikilar trial in which aore explosive 
vas used and the v«apon slaulanta vere housed 
In a typical earth-covered hlgh-exploslve 
storage magazine, to establish in a Halted 
way if the adalxed earth In any way effected 
the clearance kinetics. Half of those 
anlaals vere sacrificed on the third day, the 
reaainder on the sevonth. Calculated Initial 
depositions In the anlaals vere found to 
encoapass the deposition postulated for aan 
exposed to a slallar aerosol, although the 
estimate of deposition In anlaals Is soaevhat 
sensitive to the aatheaatlcal treataent used 
In analyzing the data, clearance In doga and 
burros vas found to be seaevhat aore rapid 
than slallar aeasureBents on laboratory dogs 
exposed to pure Pu02; clearance In sheep vas 
auch aore rapid, and the usefulness of this 
species Is questionable. No translocation 
vaa observed except in those aniaals exposed 
to the largest naounts of plutoniua, and in 
these buildup occurred only In lyaph nodes. 
In burros, the species far which results are 
scat reliable, lyaph node concentration 
reached twen'.y percent of initial lung 
concentration in 156 days. Initial lung 
concentrations were shown to he quite closely 
coaparable aac>ng the three species If exposed 
tc the saae cloud Integral of resplrable 
aerosol, and It Is proposed that these 
species in particular and probably other 
large anlaals can serve as aoaltors ot 
exposure if sacrificed soon after an 
accident. The presence of large aaounts of 
inert dust in the storage aagazine trial 
resulted in a three-fold reduction in lung 
burden as caapared to the dirt-free trial. 
This aay be conservative, bat tha scarcity of 
data and the short duration of this phase of 
tie studies preclude any aore precise 
estiaate of the benefit of earth-covered 
storage. It is believed that the altered 
clearance kinetics are those of the inert 
dust for which the plutonlua serves as a 
ttacer. (Auth) 

Tables 3.4 shov lung burdens of the various 
anlaals as percent of resplrablo fractions. 
Tables 3.C !,>.. augh 3.7 shov various tissue 
burdens. Tabid 3.8 gives aedlan plutonlua 
levels fooud in urine and feces of sheep 
sacrificed at 2 and 1/2 years. Table 3.9 shovs 
aedlan total depositicn for the three species. 
Table 3.10 shovs »«dlan long burdens expressed 
as percent of respirtble aerosol for Doable 
Tracks and Clean Sla"-e IX dogs and sheep. 
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<390> 
Benated, J.P.I1., D.I). Taylor, and P.O. Sowby, 
Institute of Cancer Research, Department of 
Biophysics, saltan, Surrey, England. 1965, 
Deceaber 
The Carcinogenic Effects of Aaezlclua 201 and 
Platoniaa 239 in the Rat. British Jsarnal of 
a-Mlology, 30(056), 920-925 

A coaparlson vas made of the relative 
radlotoxlcltles of pa 239 and Aa 201 In teras 
of taaor production and, in ;nrticalar, of 
bona taaor production in rats. Por 
approximately oqulvalent aicroorl* doses of 
the tvo nuclides, Aa 201 la far less 
effective In producing bene tuaors than Pu 
239. Fractionation of a single dose of Pu 
239 did not Increase tha nuater of tuaors 
though there vas a slight Increase In the 
nuaber of leukeaias. The fact that fever 
bone tuaors appeal for egulvalent alcrocurie 
doses of the tvo nuclides suggests that 
aaxlana permissible levels fcr Am 2U1 night 
veil be reconsidered. (Auth) 

<395> 
Balabukha, v . s . . A.T. Ivannikov, L.I. 
Raxbitnaya, M.O. Razuaovsky, L.I. Tlkhonova, and 
L.M. Baranovskaya, Ministry of public Health, 
Institute of Biophysics, Moscow, OSSR. 1973 
PolyaalncpolyalkylFhosphonic Acids as Effective 
Llgands for Binding and Bliainatlng Oraniun and 
Its Fission Products froa the Bcdy. 
CONF-720503; Part of Buldoso, E. (Ed.), Health 
Physics Problens of Internal Contaaination, 
Proceedings of the IRPA 2nd Eurcpean Congress on 
Radiation Protection held In BudapwJt, Hunqary, 
Hay 3-B, 1972, (p. 293-298), 655p. 

etiolating processes of various 
aelnealkylphasphonic acids vith uranium and 
ca 05, y 91, Ce 100, Zr 95, Rt 95, and Hu 106 
radionuclides vere studied by the aethods of 
spectrometry, electrophoresis, potentioaetry 
and Ion exchange. It vas established that 
the stability of the coaplex ceapounds vlth 
uranlua, Zr 95, Mb 95 and Ru 106 Is higher 
than that of polyaainepolycarbcnic acids 
vhile the stability of caapounds vith T 91, 
Ce 100 and particularly vltb Ca 05 is lover. 
All compounds tested on dogs and rats vere 
shovn to be efficient in acceleratinq 
elimination and decreasing deposition of Zr 
95, Rb 95 and particularly uianium. They 
enhance aniaal survival and redace the 
deleterious effect of uraniue on the kidneys 
and on the aniaal as a whole. For the 
eliaination of T 91 and Ce 100, these acids 
are inferior to the corresponding 
polyaainepolycarkonlc acids. (Auth) 

Table 1 shovs the effect of aalrsalkylphosphonic 
acids on eliaination of uraniua froa rats. 

<396> 
Bcocock, G., and D.s. Popplevell, united Kingdos 
Atoaic Energy Authority, Atoaic weapons Research 
Establishaent, AlderaaBton, Berkshire, England. 
1S65, October 16 
Distribution of Plutonlua in Serun Proteins 
Fcllcving Intravenous Inlection into Rats, 
nature, 203(5007), 282-283 

The distribution of tetravalent Pu(R03)0 in 
the blood 8erua of rats vas aeasured 30 
alnutes after intravenous injection of 0.1 
<<Ci. Folloving protein separation by gel 
filtration, the plutonlua vaa found bound to 
the transferrin proteins. (ST) 

See also Report ARRE-0-06/65, 17 p. 

<397 > 
Bair, W.J., General Electric Coapany, Hanford 
Laboratories, Biology operation, Richland, VA. 
1960 
Radioisotope Toxicity: Froa Pulaonary 
Absorption. Part ot Caldecott, U.S. and Snyder, 
l.A. (Eds.), Proceedings of a Syaposiua on 
Radioisotopes in the Biosphere held at 
University of Minnesota, Minneapolis, Minnesota, 
1959, (p. 031-008), 557 p. 

The physiological tehavlor and biological 
effects of several radioisotopes folloving 
inhalation are described. Studies on 
deposition, retention, and translocation of 
various radionuclides in several aniaals and 
factors influencing these physiological 
processes are revieved. Inhalation of 
strontlua and Iodine in rats and nice vas 
generally folloved by rapid lunt clearance 
and translocation to tissues that accuaulate 
the isotope after its entry to the body by 
other routes. Very insoluble coapounds such 
as Pu 239 puo2 vere retained in the lung for 
a long period vlth slov translocation to 
other tissues and slov excretion. Pu 239 
shoved sajor translocation to 
tracheobrochical lyaph nodes in both dogs and 
aice. Retention differed In dogs and aice. 
Mice surviving 500 days after Inhalation of 
Pu 239 Pu02 or Ru 106 Ru02 shoved lyaphatlc 
pathology and alnor pulaonary pathology. 
Doses greater than 0.3 uCi of Puo2 resulted 
In early aortality. Histological exaainations 
shoved no aallgnant pulaonary tuaors. limited 
histologic studies of tracheobronchial lymph 
nodes froa dogs after intratracheal 
deposition of 20 u c i of Pu 239 PU02 shoved 
characteristic radiation daaage tvo years 
later. Autoradlograas cenfiraed a greater 
deposition of Pu 239 in tracheobrochial lyaph 
nodes than In the lungs following inhalation 
of 2 ucl. circulating lyaphocyte count vas 
decreased. Chronic inhalation by aice of 
1C(E-5) uCl Sr 90 SrSOO/cc of air and less, 
caused minor heaatclogic changes but no 
increase in leukeaia after tvo years. (ST) 

Table 1 gives the distribution of radioactive 
Fu02 and Po02 in aice and dogs folloving 
inhalation. Table 2 reviews pulaonary retention 
of radioisotopes in several aniaals and aan. 
Table 3 gives translocation of inhaled Pu02 and 
Ru02 to various tissues at various times. Table 
5 gives the effects of inhaled radionuclides in 
alee. Tables 5 and 7 give hematological changes 
observed is mice after inhalation of s r s o o . 
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<398> 
Alexander, L.T., E.p. Hardy, Jr., and H.L. 
Hollister, o. s. Department of Agriculture, soil 
Survey Laboratory, Beltsville, HD; Health and 
Safety Laboratory, Hev Tork, HT; U.S. Atoaic 
Energy Commission, Division of Biology and 
nediclne, Washington, DC. 1960 
Radioisotopes in Soils: Particularly vith 
Reference to Strontlun 90. Part of Caldecott, 
R.S. and Snyder, L.A. (Eds.), Proceedings of a 
synposiua on Radioisotopes in the Biosphere held 
at University of Minnesota, Minneapolis, 
Hinnesota, 1959. (p. 1-22), 597 p. 

The distribution uf Sr 90 on a global basis 
froa the standpoint of soil aeasureaents and 
in relation to latitude and rainfall vas 
studied. A detailed picture of Sr 90 
distribution alonq tvo approxinately constant 
rainfall lines in the Onited States vas 
obtained along vith inforaation on soae "hot 
spots" In tbe United States. The 
contribution of rainfall, vorld vide fallout 
and fallout froa the Hevada Test Site to 
these values is discussed. Other fission 
products in 3oils measured by gaaaa 
spectroietry Here discussed vith regard to 
isotope ratios. (ST) 

Tables 3-7 give Sr 90 soil sampling data at 
various global latitudes betveen 1953 and 195B. 
Table A in the appendix contains global sr 90 
soil saapling in relation to rainfall (1959); 
table B lists sr 90 in Onited States soils at 
various locations. 

<399> 
Kalani, D.K., Industrial Toxicology Research 
Center, lucknov, India. 1971, cctober 

Analysis of Indian Honozlte Sand In Anlaal 
Tissues, Part 2. Indian Hedlcal Journal, 
66(10). 191-195 

The feasibility of using a direct 
coloriaetrlc method for the analysis of 
aineral samples for uraitiua content vas 
investigated. The aethod is based cn the 
yellov color produced by uranyl Ions and 
NHOSCN in dilute mineral acid solution. 
Results of aonozite sand analysis for rare 
earths, thorium, cerium, phosphorus and 
uraniua are qiven. (ST) 

<uoo> 
Hot given, Argonne National Labcratory, Argonne, 
IL. 196?, October 
Biological and Radical Research Division 
Semiannual Report, July through December 1962. 
ANL-6790; 236 p. 

Thirty-eight papers are included in the ANI 
Biological and Medical Research Division 
semiannual report. Tvo articles concerning 
plutoniua renovsl vere abstracted separately 
for the data base. The types of studies done 
corcern gamma and x radiation effects, isaune 
aechanisas, radionuclide toxicity, 
carcinogenesis, biochealstry, cell 
fractionation, genetics, microscopy 
techniques, aetabolisr, and physioloq]. The 
studies cover plants, aicroorganlsms avd 
laboratory aniaals. (ST) 

<401> 
Atherton, D.R., and R.D. Lloyd, University of 
Utah, colleqe of Hadicine, Radiobiology 
Division, Departaent of Anatoay, Salt Lake City, 
UT. 1972, Harch 31 

The Gistribution and Retention of Californiua 
219 In Beagle Soft Tissue. c o o - l 1 9 - 2 « 6 ; Part of 
Dougherty, T.P., Research in Radiobiology, 
Annual Report of Nork in Progress in the 
Internal Irradiation Prograa, (p. 2 9 9 - 3 0 6 ) , 380 
P. 

Beagles injected intravenously vith Cf 219 
(2.8 uCt/kg) in citrate 
buffer of pH 3 . 5 vere sacrificed 7 days and 3 
veeks after injection. As vith americium, 
the concentration of californiua in the liver 
vas highest of all soft tissue but the, total 
vas about 13 to 20V, vhereas the beagle liver 
retains about 50X of in-Jected aaericiua at 
comparable times. Concentrations in other 
soft tissue ranged from 701 of that in the 
liver dovnvard. The thyroid, kidney, spleen, 
lymphatic tissue and dura mater shoved 
significant concentrations. The presence of 
californiua vas ubiquitious but in very lov 
concentrations throughout all other soft 
parts; the brain, lungs, heart, 
gastrointestinal tract, pancreas, gonads, 
thymus, pituitary, and adrenals being 
measured specifically, as vere large samples 
of fat, muscle and pelt. Prom these initial 
studies it is seen that of the soft tissues, 
liver, thyroid, and kidneys vlll be at 
greatest risk follovlng adainistration of Cf 
249. (Auth) 

See also Health Phsylcs, 22(6), 675-677 

<402> 
Atherton, D.R., B.J. Stover, W.s.s. Joe, W. 
Stevens, and F.H. Hruenger, University of Utah, 
Ccllege of Hedicine, Radiobiology Division, 
Departaent of Anatomy, Salt Lake City, OT. 
1572, March 31 

Skeletal Retention and Distribution of polymeric 
and Honoseric Kutonlun 21) in Beagles. 
CCO-11Q-246; Part of Dougherty, T.P., Research 
in Radiobiology, Annr.al Report of work in 
Progress in the Internal Irradiation Program, 
»*F. 126-136), 380 p. 

Plutaniua 239(*0) vas given intravenously to 
beagles in: 1) the Pu-transferrln complex 
(Eu-T sab f), 2) the 0.08 H citrate buffer 
(Eu-H) , and 3) as a suspension of near 
colloid size particles (Pu-P) at pH 
approxinately 6. As expected, the overall 
distribution of tbe polyaeric forn of 
plutoniua dees not resemble that observed 
vhen it is adnlnistered as the monomerlc 
ccaplex vith citrate or transferrin. The 
skeletal retention of Plutonium, vhen 
injected in a monomeric forn, is 50* of the 
injected dose. The retention of Pa-P in the 
skeleton vas less than 1/20 that seen in Pu-H 
ct Pu-T(f) st comparable tines. The 
uniformity of skeletal distribution of Eu-S 
from bone to bone is aarkedly less than that 
seen vith the tvo nonoaeric forns. Reduced 
skeletal retention in aniaals injected vith 
Pu-P indicates a different skeletal retention 
aechanlsa in aniaals injected vith polyaerlc 
plutoniun. laterallographs clarify this 
point. (Auth) 
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<10 3> 
Henpelaann, L.H., w.H. langham, C.R. Richmond, 
and G.L. Toelz, Los Alaaos scientific 
laboratory. Health Division, los Alaaos, HH. 
1973, November 

Hanhattan Prolect Plutonlua Borders, a 
Twenty-Seven Teat Tollow-Op stud? of Selected 
Cases. Health Physics, 25, 461-979 

Twerty-five aale subjects vhc worked vith 
plutoniun during world Var II under 
extraordinarily crude vorking conditions have 
been followed vedlcally for a period ol 27 
yr. vithin the past year, 21 of these nen 
hav„ been examined ut the los Alaacs 
Scientific laboratory, and three aore vill be 
studied in 1973 . In addition to physical 
examinations and laboratory studies (coaplete 
blood count, blood cher,istry profile and 
urinalysis), roentgenograms sere taken of the 
chest, pelvis, knee and teeth. The 
chroaosoaes cf lyaphocytes cultured froa the 
peripheral blood and cells exfoliated froa 
the pulnonary tract vere also studied, orine 
specimens assayed for plutoniua gave a 
calculated current body burden (excluding th*£ 
lungs) ranging froa 0 . 0 0 5 to 0 . 0 2 u c i , and 
lov-energy radiation enltted by Internally 
deposited transuranic eleaents in the chest 
disclosed lung burdens probably of less than 
approxinately 0 . 0 1 uci. To date, ncne of the 
nedlcal findings in the group can be 
attributed definitely to internally deposited 
plutoniun. The bronchial cells of several of 
the subjects shoved noderate tc aarked 
netaplastic change, but the significance of 
these changes is not clear. Elseases and 
physical changes characteristic of a nale 
population entering its sixth decade vere 
observed. Because of the saall body burdens 
on the order of the naxiuun pernissible level 
in these nen so heavily exposed to platoniua 
conpounds, ve conclude that the body has 
protective nechanisns vhich are effective in 
discriminating against these naterials 
following sone types of occupational 
exposures. This is presumably explained by 
the insolubility of aany of its coipounds. 
plutoniun is nore toxic than radiun if 
deposited in certain body tissues, especially 
bone; hovever, fron the practical point of 
viev, plutoniun seeas to be less hazardous to 
handle. (Auth) 

<«0«> 
Fowler, E.B., J.L. Darren, K.A. Pashn*n, and 
J.w. Healy, Los Alanos Scientific laboratory; 
Los Alaaos, HH. 1973, Hay 
Transe.canic Vaste Research and Development 
Program, LA-5281-HS; 26 p. 

The progress of the Transuranic waste 
Research and Development Progran at the Los 
Alamos Scientific Laboratory for the period 
November 1, 1972-Harch 1, 1973 is tsviewed. 
The results ot a survey of tratisuranic waste 
streams and waste management practices at six 
major ARC installations indicated the wide 
variety of wastes and waste hatdlicg 
practices in existence and the need for sose 
uniformity in record keeping, preliminary 

results of experimental studies of corrosion 
sources and mechanisms using 17c 55-gallon 
irons suggest that unrelieved stress aay be a 
najor contributor to the corrosion ot the 
dtua. Combustion studies of typical vaste 
types demonstrated the production of large 
quantities ©C smoke and gases but failed to 
produce a flame at temperatare3 up to 950 
degrees C. leaching studies shoved that 
Plutonian is removed fron the wastes by vater 
at a rate that decreases after thB first fev 
hears of contact, progress on the 
devalopnent of an assay system to detect 
radioactive contaminants in very lov 
concentrations in vaste Is reported. (Auth) 

<«05> 
Hsckett, P.L., w.J. Clarke, V.G. Horstman, and 
L.r. Bustad, General Electric Conpany, Hanford 
Atoiic Products operation. Biology Laboratory, 
Rlctland, W A . 1961, January 10 
Blocd Constituents in Pitnan-Hoore, Palouse and 
flcr»el Svine. HW-69500; Part of Rungate, P.P. 
and Swezea, E.G. (Eds.), Hanford Biology 
Research Annual Report for 1960, (». 1BB-1U6), 
195 p. 

A summary of data on blood constituents 
compiled from sampling normal svir.e that are 
teing used as control animals in studies of 
the biological effects of various 
radionuclides, including I 131, Sr 90-y ?o, 
la 226, and Pu 239, Is given. The value? for 
serum and cellular constituents are 
summarized in tabular forn and are conpared 
with reported values for nan. The ratio of 
neutrophils to lynphocytes in Hornel nvlne 
vas greater than unity compared vith that in 
Pitoan-Hoote and Palouse svine. No other 
differences in blood constituents betveer. the 
breeds vere detected during the period of 
study. ("T) 

<fi06> 
Babb, A.L., Oniversity of Washington, Nuclear 
Reactor Laboratories, Seattle, WA. 1972, August 
29 
plutonlun contamination incident ot June 13, 
1972. DOCKET-S0139-2; 38 p. 

The second part of a description oi: the 
plutonium contamination Incident o.' June 13„ 
1972 which occurred at the Nuclear Reactor 
Laboratories, Oniversity of wasbinjton is 
reported. Included are: description of air 
saapling; area survey;.! and environaental 
simples; cleaning methods; Au 2,19 and 0 233 
target analyses; personnel dosimetry; and 
conclusions about the cause of tbe incident, 
personnel exposure*:, and factors affectisq 
discovery suppression, and recovery 
operations. Reactor root, envlronaentnl, acd 
personnel sampling data act given In 
appendices. (ST) 



<190> 
•sin 

«I07> 
Juckbon, P.O., and B.O. Stuart, Battelle 
Memorial Institute, Pacific Northwest 
Laboratories, Biology Departaent, Richland, HA. 
1969, Junn 
The Determination of Trace Levels of Uranium, 
Thorium 230, Lead 210, and Polonium 210 in Soft 
Tissues. BNHL-105 (Part 2); Part of Annual 
Report for 196B, (p. 1-6), 23U p. 

A method for the determination of trace 
concentrations oE U, Th 230, Pb 210, and Po 
210 in soft tissues of animals exposed to 
airborne uranium ore dust has been developed. 
The techniques have been applied tc such 
tissue saaples as lunq, liver, spleen, 
kidney, and lyaph node, as veil as bioassay 
Material such as urine. (Auth) 

<U0B> 
Havens, R., and K.C. Dean, Salt Lake City 
Metallurgy Research Center, Bureau of Nines, 
salt Lake city, UT, 1969, August 

Chemical stabilization of the Uranlua Tailings 
at Tuba Citv, Arizona. BM-RI-7208: 12 p. 

Acidic and basic uraniua leach plant residues 
located on the Navajo Indian Reservation, 
Tuba city, Arizona, vere successfully 
stabilized against wind erosion usinq a 
relatively low-cost chenical aethod. An 
elastoaeric polymer chemical vas applied to 
the dike area3 and a calciua aagnesium 
llgnosulfonate to the beach areas of three 
tailings ponds. The vater-sclnble chemicals 
vere applied vlth an autoaated sprinkling 
system. The stabilization ccst vas $335 per 
acre for the 31.5-acre tract. (Auth) 

<009> 
Anspaugh, L.R., P.L. Phelps, G. Holladay, S.R. 
Bishop, J.C. Taylor, V.G. Povler, K.O. Haaby, 
and H.E. Bell, Lavrence Radiaticn Labcratory, 
Bioaedlcal Division, Llveraare, CA. 1969, July 
22 
Distribution and Redistribution of Airborne 
Debris froa the Schooner Event. UCRL-50718; 
part of the Bioaedlcal Division Preliminary 
Report for Project schooner, (p. 6-28), 75 p. 

Folloving the Schooner Event radioactivity 
concentrations In the air vere monitored vith 
air sampling equipment activated by a 
predetermined radiation level to study 
whether redistribution occurs under the 
Influence of changing meteorological 
conditions and to what extent it occurs. 
Data from these studies vill be used to 
evaluate the biological hazards of 
radioactive particulate to man froa 
redistribution of nuclear debris folloving a 
cratering event. The results shoved that 
significant redistribution of debris ocurred 
on site and that high levels of activity 
occurred off-site. Analysis cE radionuclides 
present in the air filter saaples shoved that 
the aost predoainant activities at fairly 
early tiaes vere due to the isotopes of 

tungsten. Comparisons of data and air 
activity between stations indicated that the 
activity over extended time periods was due 
to resuspension from the fallout field. The 
air activity at close-in locations remained 
high for long periods of time after 
detonation. Secondary peaks of air activity 
were seen as late as two to four days 
postshot and amounted to as auch as 30% of 
the initial activity. It was concluded that 
long term ecological studies on biological 
availability are feasible at these 
contaminated areas. (ST) 

Table 3 lists air activities of radionuclides at 
a typical station froa one to one and one-half 
hours postshot. Table t| gives peak air 
activities at a station as compared to the 
maxiaun permissible air concentration for 
continuous exposure of occupational workers. 

<U10> 
Hammond, S.E., c.R. L«gergulst, and j.r. Mann, 
Dow Chemical coapany, Rocky Flats Division, 
Golden, CO. 1968, January-February 
Aaericiua and Plutonius Urine Excretion 
Following Acute Inhalation Exposures to 
High-Fired Oxides. CONP-680S03; Part of 
Proceedings of the American Industrial Hygiene 
Symposium held in Chase-Park Plaza, St. Louis, 
Missouri, May 13-17, 1968. Published in 
Aaerican Industrial Hygiene Association Journal, 
29(1), 169-172 

Tventy-flve persons Incurred measurable 
inhalation exposures during a plutcniua fire 
in 1965. Exposures ranged up to 17 times the 
•axinum permissible lung burden as estimated 
by vhole body counting. Orine excretion of 
aaericiua and plutonlua vas studied for six 
aonths folloving the accident. The ratio of 
plutonium to amerlciuo alpha activity in the 
urine averaged 1.5-1. The exposure aaterial 
initially contained an alpha ratio of 11-1, 
Plutonium to aaerlciua. Tt.ere vas no 
apparent change in this ratio vith tiae 
during the period of study. Typical 
excretion curves for subjects treated vith 
DTPA and for nontreated subjects are 
discussed. (Auth) 

<»11> 
Hayden, J.A., Oov Chemical Coapany, Rocky Plats 
Division, Golden, CO. 1973 
Tracking Plutoniua at Rocky Plats. CONP-730960; 
Part of Proceedings of the 19th Annual 
Analytical Chemistry syaposiua held in Jackson 
Hcle, Ryoaing, Septeaber 3, 1973, (12 p.) 

The fission track aethod vas used to measure 
Pu02 particles inside vork areas, in effluent 
air and in biological tissue. Extreaely 
.saall particles vere found inside a vork 
area, 70* of the particles vere 0.07 m or 
less. Extrapolation indicates a count median 
diaaeter of 0.02 to 0.03 m. PU02 particles 
in stack effluents were aeasured over a 6 
month period. The count aedlan diaaeter 
(CHD) vas consistently around 0.09 a . A 
number of particles (0.07 to 0.15 a) vere 
located and aeasured in lyaph node tissue. 
(Auth) 
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<412> 
Casarett, G.v., University of Rochester, School 
of Medicine and Dentistry, Departaent of 
Radiation Biology and BLophysics, Rochester, NT. 
1973, June 
Pathogenesis of Radionuclide Induced Tumors. 
CONF-720505; AEC symposium Series No. 29: Part 
of Sanders, C.I., et al (Eds.), Proceedings of 
the 12th Annual Hanford Biology synposiun on 
Radionuclide Carcinogenesis held at Richland, 
Washington, Hay 10-12, 1972 (p. 1-10), 500 p. 

The general aspects of the nechanisas of 
carcinogenesis, the contribution of radiation 
injury to these mechanisms, and the general 
principles of radiation carcinogenesis vith 
respect to the guestlon of threshold dose, 
dose-incidence relationships, influence of 
dose rate and radiation guallty, end relevant 
dose are reviewed. Those considerations are 
followed by a general discussion of the 
carcinogenic pathogenesis of various 
radioisotopes. The distribution and the 
degree of radiation effects, including 
neoplastic effects, in the body frca internal 
radioactive isotopes are conditioned by: 
physlcal-cheaical form; anount administered; 
route of administration; changing tissue 
distribution and rate of excretion; 
radioactive decay of the isotope and its 
daughters, type and energy ot radiations, 
linear energy transfer, and relative 
biological effectiveness; and 
radiosensltivity and neoplastic 
susceptibility of the irradiated tissues. 
Pituitary, thyroid, bone, lu,iq, and soft 
tissue tuaor Induction by various 
radionuclides are discussed. Specific 
attention is given to the aechanisa of tunor 
induction in each of the tissues. (ST) 

<U13> 
Clarke, R.H., Berkeley Nuclear laboratories. 
Central Electricity Generating Board, Berkeley, 
Gloucestershire, England. i g 7 2 , October 
PISP, A Comprehensive Computer Program for 
Generating Fission product Inventories. Health 
Physics, 23, 565-572 

The PISP proqram produces nuiber densities 
and activities of fission products for any 
type of reactor fuel after any irradiation 
history, together with beta-heating within 
the fuel and aultigroup gansa-spactra for 
shielding calculations. The program considers 
all the radioactive and stable nuclides 
between Zn 72 and Dy 161, their yields being 
tabulated for thermal and fast fission in U 
235, Pu 239 and Pu 241 and fcr fast fission 
in 0 238. The program uses several novel 
features in the evaluation of the fission 
product inventory vhich makes it extremely 
fast and simple to use. PISP is vritten in 
Portran IV (S) and takes about 0.4 sec per 
case on the IBM 360/85 computer. The prograo 
Is in use vith the Onited Kingdoa Atomic 
Energy Association and Design Companies in 
the Onited Kingdom as well as the central 
Electricity Generating Board. (Auth) 

<414> 
Saenger, E.L., University of Cincinnati, 
Cincinnati, OH. 1971 
Care of Patients Involved In Radiation 
Accidents, Recent Advances. CQNP-700671; Part 
of Proceedings of the 11th Symposium of the 
German Medical Radiologists Protection 
Association held in Zurich, Svitzerland, June ' 
19-20, 1970, (25p.) ; Part of Braun, H., et al 
(Eds.), Radiation Accidents and their Treataent, 
Diagnosis, Pathology, Tharapy, and Prophylaxis. 
Georg Thieae Verlag, Stuttgart, Geraany, (p. 
53-78)r 133 p.; Strahlenschutz Porschung und Praxis, 11, 54-78 

The recoaaendations set forth in the paper 
enable the physician, and to soae degree the 
health physicist, to prepare and have ready 
on adequate, medical prograa for the care of 
eaployees, visitors, and the general public 
who aight be exposed to or inlured by 
radiation in a given installation under any 
passible clrcuastance. The principles 
described are applicable to civilian and 
nilltary situations both for high and lov 
levels of radiation and for short and long 
tera external and internal contamination. (ST) 

<415> 
Taylor, D.N., and C.J. Danpure, Institute of 
cancer Research, Departaent of Biophysics, 
Sutton, Surrey, England. 1969 
lysosomal Optake of Actinide Eleaents. Fart of 
Proceedings of the 49th Meeting of the 
Biochealcal society held at Queen's Oniversity, 
Belfast, Ireland, September, 4-5, 1969, (p. 53) 

Male Marshall-August hybrid rats Vere 
injected intravenously with 0.5-2 uci of Pu 
239, Am 241, or Ac 227 in the citrate or 
nitrate form and killed from one hr to 90 
days later, solutions vere filtered before 
injection to remove polymeric material. At 
one hr after injection, nost of the plutonium 
or amerlcium In liver or testes van in the 
scluble fraction, tut at longer time 
intervals most vas in the lysosomes. Similar 
results were obtained in limited studies of 
actinium distribution in liver. The results 
shoved that lysosooal uptake of plutoniua, 
amerlclum and actinium occurs in liver and/or 
testes within a relatively short tiae after 
injection of the metals in a soluble fora. 
(ST) 
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<U16> 
H o l i e r , A . , Lawrence R a d i a t i o n L a b o r a t o r y , 
L i v e r m o r e , CA. 1971, J u l y 

P lowshare and t h e Env i ronmen t . ' U n c l e a r 
Techno logy , 11, 315-322 

Some o f t h e e n v i r o n m e n t a l aspec t s c f u s i n g 
n u c l e a r l y s t i m u l a t e d n a t u r a l gas i n t h e 
p r o d u c t i o n o f e l e c t r i c pover a re a n a l y z e d and 
t h e consequences a re compared w i t h t hose 
r e s u l t i n g f r o a a s i m i l a r use c f c o a l and o i l . 
A v a l i d b a s i s o f compar ing the e f f e c t s o f 
S02 e m i t t e d by c o a l and o i l f l r< jd pover 
p l a n t s w i t h t he e f f e c t o f t r i t i u m and Hr 85 
e m i t t e d by a p l a n t u s i n g gas d e r i v e d f r o a 
n u c l e a r s t i m u l a t i o n i s deve loped . R e s u l t s of 
gas a n a l y s i s f o r r a d i o n u c l i d e s f r o a the 
Plowshare p rog ram 's Gasbugqy and R u l l s o n 
P r o j e c t s a re r e v i e w e d . Emiss ions f rom a 
h y p o t h e t i c a l 1000 MW p l a n t u s i n g c c a l , o i l , 
or n u c l e a r l y s t i m u l a t e d gas are c o n p a i e d . 
T r i t i u m and Kr 83 c o n c e n t r a t i o n s a t e 
computed, conve r ted t o dose, and compared 
v i t h doses f r o a n a t u r a l and vannade 
r a d i o a c t i v e s o u r c e s . (ST) 

<417) 
I s k r a , A . A . , N . v . K u l i k o v , and v .G. Bakhurov , 
Academy o f Sc iences o f t he GSSR, I n s t i t u t e o f 
Ecology o f P l a n t s and An ima l s , Ora ls B ranch , , . 
OSSR. 1970, H a t c h - A p r i l 

Ro le of l ' reshwate r V e g e t a t i o n i n Processes o f 
fliqratlon and D i s t r i b u t i o n of n a t u r a l 
r a d i o a c t i v e Elements i n t h e R e s e r v o i r . Ecology 
(OSSR), 2, 157-162 

The accumu la t i on of u ran ium 238, rad ium 226, 
and t h o r i u m 232 by v a r i o u s s p e c i e s o f 
f r e s h w a t e r p l a n t s and t h e d i s t r i b u t i o n o f 
these e l e a e n t s among the p r i n c i p a l components 
o f a n o n c i r c u l a t i n q r e s e r v o i r ve re s t u d i e d 
under e x p e r i m e n t a l c o n d i t i o n s . The 
c o e f f i c i e n t s o f a c c u n u l a t i o n and 
c o n c e n t r a t i o n f l u c t u a t e d f r o a t ens t o hundred 
thousands o f u n i t s depending on t h e p l a n t 
spec ies and the p h y s i c o c h e m i c a l p r c p e r t i e s o f 
t h e e l e m e n t . Tor each e lement s e v e r a l p l a n t 
spec ies were s p e c i f i c a c c u m u l a t o r s . I n a 
model system of f r e s h w a t e r r e s e r v o i r s 
c o n s i s t i n g o f v a t e r j n d p l a n t s , t t i e 
m i g r a t i o n a l a b i l i t y o f t h e e l e a e n t s i n 
dec reas ing o r d e r vas u ran ium, r a d i u n and 
t h o r i u n . i n a aode l s y s t e n c o n s i s t i n g o f 
v a t e r , s o i l , and p l a n t s , u r a n i u n a c c u a u l a t e d 
p redom inan t l y i n t h e p l a n t ? , t h o r i u m i n 
d e t r i t u s and s o i l , and rad ium vas d i s t r i b u t e d 
e v e n l y among the coaponen ts . (ST) 

Tab le 1 g i v e s t h e a c c u a u l a t i o n c o e f f i c i e n t s o f 
r a d i o a c t i v e e l e n e n t s f o r 27 spec ies o f a q u a t i c 
p l a n t s (dry v t ) . Tab le 2 g i v e s the 
c o n c e n t r a t i o n c o e f f i c i e n t s o f r a d i o a c t i v e 
e l e n e n t s c a l c u l a t e d on ashed r e s i d u e . 

<U18> 
Sanders , C . 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 H o r t h v e s t L a b o r a t o r i e s , B i o l o g y 
D e p a r t a e n t , R i c h l a n d , HA . 1967, J u l y 

Phagocy tos i s o f P l u t o n i a n 239 Pu02 P a r t i c l e s . 
BNWl-480; P a r t o f Thompson, R.C. and Svezea, 
E.G. ( E d s . ) , Annual Report f o r 1966, (p . 
103 -105 ) , 207 p . 

Phagocy tos i s o f carbon p a r t i c l e s by 
p e r i t o n e a l nacrophages o f t h e r a t was nore 
r a p i d than phagocy tos i s of Pti 239 Eu02 

p a r t i c l e s . Phagocy tos i s o f Pu 239 Puo2 vas 
n t l i n a l a t 1 and 4 h r a f t e r a d a i n i s t r a t i o n , 
vliun de te rm ined by v i s u a l and 
a u t o r a d i o g r a p h i c c c u n t i n g , r e s p e c t i v e l y , 
l a r g e r p a r t i c l e s ve re nore r a p i d l y 
phaqocy t i zed t h a n wore s m a l l e r p a r t i c l e s . 
3 n a i l e r p a r t i c l e s vere nore r a p i d l y c l e a r e d 
from t h e p e r i t o n e a l c a v i t y than were t h e 
l a r g e r p a r t i c l e s . DTPA i n h i b i t e d 
phagocy tos i s vhen g i ven s i m u l t a n e o u s l y v i t h 
p a r t i c l e s . (Auth) (ST) 

<4 19) 
Sch iage r , K . J . , O n i v e r s l t y o f M i c h i g a n , Ann 
A r b o r , H I . 1965 

A l p h a - A c t i v e F a l l o u t P a r t i c l e s - P h y s i c a l 
C h a r a c t e r i s t i c s Re la ted t o Pu lnonary Exposure. 
Ph.D. T h e s i s , O n i v e r s i t y of M i c h i g a n , 132 p . 
( D i s s e r t a t i o n A b s t r a c t s , 2 5 ( B ) , 7210-7215) 

Saaples of a tmospher ic - dus t ve re c o l l e c t e d 
d u r i n q t h e t v o and o n e - h a l f year p e r i o d 
f o l l o v i n g the Russ ian s e r i e s o f a tmosphe r i c 
veapons t e s t s i n September, 1961, t o 
d e t e r n i n e c e r t a i n p h y s i c a l c h a r a c t e r i s t i c s o f 
the a l p h a - a c t i v e f a l l o u t p a r t i c l e s and t o 
p t c v i d e a b a s i s f o r assess ing t h e i r 
b i o l o g i c a l s i g n i f i c a n c e . The s i z e o f f a l l o u t 
p a r t i c l e s ranged f r o n one to f o u r m ic rons i n 
d i a n e t e r . P lu ton ium wan found t o be t h e o n l y 
a l p h a - a c t i v e e lement o f b i o l o g i c a l 
i n p o r t a n c e . I t s s o l u b i l i t y vas 9* a f t e r 300 
days under c o n d i t i o n s a p p r o x i u a t i n g t h e l ung 
e n v i r o n n e n t . A i r c o n c e n t r a t i o n o f p l u t o n l u n 
averaged 2 x 10(E-3) pCl/m3 of a i r . Prom 
these d e t e r n l n a t l o n s the f o l l o v i n g 
assessnen ts v e r e made; a p p r o x i n a t e l y e q u a l 
q u a n t i t i e s of f a l l o u t v o u l d d e p o s i t In t h e 
upper r e s p i r a t o r y t r a c t and deeper p o r t i o n s 
o f t h e l u n g s ; r e n o v a l o f f a l l o u t p l u t o n i u n 
f r o a t h e l u n g s by p h y s i c a l d i s s o l u t i o n would 
be n e g l i g i b l e ; anil t h e average q u a n t i t y o f 
P lu ton ium r e t a i n e d i n t he lungs o f exposed 
I n d i v i d u a l s vas e s t i m a t e d t o be a p p r o x i m a t e l y 
2 t o 6 p e l . T h i s l ung burden i s g r e a t e r by a 
f a c t o r o f t h r e e to ten than t h a t p r e d i c t e d by 
o t h e r i n v e s t i g a t o r s . Reasons f o r t h i s h i g h e r 
e s t i m a t e a re d i s c u s s e d . (ST) 

<420) 
S c h e l l , W.R., O n i v e r s i t y o f Washington, S e a t t l e , 
WA. 1971 

Gas Count ing o f T r i t i u m . CDNP-71D809; Par t o f 
H c g h l s s i , A.A. and C a r t e r , N.H. ( E d s . ) , 
p roceed ings o f a Synpos iun on T r i t i u m h e l d i n 
Las Vegatt, Nevada, August 30-Septenber 2 , 1971. 
Messenger G r a p h i c s , p u b l i s h e r s . Las Vegas, 
Nevada, (p". 1 1 3 - 1 2 6 ) , B07 p . 

The papi t r r e v i e w s i n f o r m a t i o n on t e c h n i g u e s 
o f t r i t i u a neasurenent by gas c o u n t i n g and 
i n d i c a t e s ; how sone p r a c t i c a l p rob lems o f 
c a l i b r a t i o n and s t a n d a r d i z a t i o n can be 
s i m p l i f i e d by t h e use o f a p p r o p r i a t e 
p rocedu res . Gas c o u n t i n g by i o n i z a t i o n 
chambers and p r o p o r t i o n a l and Ge iger c o u n t e r s 
a re d i s c u s s e d . Technigues o f saap le 
p r e p a r a t i o n . I n c l u d i n g en r i chmen t t e c h n i q u e s , 
a re r e v i e v e d . Eaphas is i s g i v e n t o methods 
f c r neasu r i ng l o v l e v e l s o f r a d i o a c t i v i t y . 
(ST) 
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<U21> 
Branca, G . , ? . B reuer , A. A. C i g n a , and R. 
A a a v i s , C o m i t a t e Raz lona le per l ' Z n o r g i a 
N u c l e a r a , L n b o r a t o r i o d i I n g e g n e r l a S a n i t a r i a , 
Rons, I t a l y ; Commission o f the l u ropoan 
C o a a u n l t l e s , Luxembourg, B e l g i a n . 1973, 
January 18 

A p p l i c a t i o n s o f a Der i ved Poran la f o r t he 
D ischarge o f R a d i o a c t i v e L i q u i d Hastes. 
EUR-0 897-e ; 36 p . 

A m a t h e m a t i c a l ( coapa r taen t ) aodo l o f a 
r e c e i v i n g e n v i r o n a e n t i s used t o e v a l u a t e t h e 
b e h a v i o r of r a d i o n u c l i d e s d i scha rged i n t o a 
v a t e r c o u r s e used f o r d r i n k i n g purposes ; a 
v a t e r c o u r s e used f o r i r r i g a t i o n ; a l a k e used 
f o r f i s h i n q and the supp l y o f d r i n k i n g v u t e r ; 
f r o a d i f f e r e n t n u c l e a r i n s t a l l a t i o n s i n t o the 
saae h y d r o l o g i c a l s y s t e a : and as gaseous 
vas tea i n t o t h e a taosphe re . The 
r a d i o n u c l i d e s c o n s i d e r e d a re t r i t i u a , 
p l u t o n i u a 239, c e r i u a inn, c e s i u a 137, 
s t r o n t i u a 90 , r u then ium 106, c c b a l t 60 , and 
i o d i n e 131. An a p p l i c a t i o n c f t h e a o d e l i s 
a l s o proposed t o n o n - r a d i o a c t i v e p o l l u t i o n 
p r o b l s a s . (ST) 

<«22> 
Not q i v e n , U a l v e r s i t y o f Ch i cago , L e n o n t , I I . 
1972, Hay 

Env i ronmen ta l L e v e l s o f R a d i o a c t i v i t y a t Atomic 
Enerqy Com D i s s i o n I n s t a l l a t i o n s . 1 . Argonne 
N a t i o n a l L a b o r u t o r y , January -June 1971. 
R a d i a t i o n Data and R e p o r t s , 1 3 ( 5 ) , 311-3 IB 

Resu l t s of e n v l r o n a e n t a l samp l i ng o f a i r and 
v a t e r f o r r a d i o a c t i v i t y bo th on and o f f t h e 
Arqonne N a t i o n a l L a b o r a t o r y s i t e a re g i v e n 
f o r J a n u a r y - J u n e , 1971. A rgcnne 's 
c o n t r i b u t i o n t o 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 vas p r i m a r i l y l i m i t e d t o 
t r i t i u a , a rgon H I , c o b a l t 60 , and b a r i u a 100 
I n the a i r on t h e s i t e and t c t r i t i u a i n 
v a t e r s on t h e s i t e and t v c s t r e a a s o f f s i t e . 
The c o n c e n t r a t i o n s vere l o v and d i d n o t 
c o n s t i t u t e a h e a l t h haza rd . (ST) 

<023> 
Not g i v e n , U.S. Env i r onmen ta l P r o t e c t i o n Agency, 
O f f i c e o f R a d i a t i o n Programs, Wash ington, DC. 
197Z, J u l y 

P l u t o n l u a i n A i r b o r n e P a r t i c u l a t e s , 
October -Becenber 1971. R a d i a t i c n Data and 
R e p o r t s , 1 3 ( 7 ) , HI2 

Resu l t s o f ana l yses f o r p l u t c n i u a i n a i r b o r n e 
p a r t i c u l a t e s samples f rom 11 n a t i o n w i d e 
R a d i a t i o n A l e r t Ne tvork s t a t i o n s 
(October-December 1971) a re g i ven i n t a b u l a r 
f o r n . (ST) 

<U2U> 
H lyake , I . , y . Sug imura, and T . Uch ida , 
H e t e r o l o g i c a l Research I n s t i t u t e , K o e n j i - k i t a , 
Suq inami , Tokyo , Japan; Tokyo Kyo iku U n i v e r s i t y , 
Ohtsuka, Bunkyc , Tokyo, Japan. 1972, Harch 

A Nev Method o f S p e c t r o p h o t o m e t r y D e t e r m i n a t i o n 
o f U ran iua i n Seavater and Uranium Con ten t v i t h 
Uranium 2 3 4 / u r a n i u a 238 R a t i o i n t h e P a c i f i c 
H a t e r . Records o f oceanograph ic Horks i n Japan, 
11(2) , 53-63 

A nev method o f d e t e r a i n a t i o n o f u ran ium i n 
s e a v a t e r i s d e s c r i b e d . The u r a n i u v i s 
adsorbed on a c h e l a t i n g r e s i n (Dnvex A-1 o r 

che lex 100) under t h e presence o f cyDTA e t - p H 
3, and then e l a t e d w i t h 5 N HCl . r o r t h e 
s p e c t r o p h o t o a e t r l c d e t e r m i n a t i o n o f u ran ium, 
A t s e n a z o - I I I i s used a t pH 1 . U ran iua f o r a s 
1 : 1 coap lex v i t h A r s e u a z o - I I I v h i c h has a 
Hiixlnum a b s o r p t i o n a t 650 au. The average 
recovery o f uran ium i n s e a v a t e r i s 9 9 . 7 p l u s 
o r a inus 0.5%. By u s i n g t h e above ae thod and 
a l p h a - r a y s p e c t r o a e t r y , t h e c o n t e n t o f 
uranium o f 3 , 3 1 x 10(E-6) g / 1 and t h e 
a c t i v i t y r a t i o 0 23U/U 238 o f 1 .13 ve re 
o b t a i n e d on t h e average i n s e a v a t e r i n t h e 
v e s t e r n Nor th P a c i f i c o f f Japan and t h e Japan 
Sea. (Auth) 

<125> 
Burson, z . o . , EGCG, i n c . . Las Vegas, HV. 1970, 
January 

Env i ronmenta l and F a l l o u t Gaaaa R a d i a t i o n 
P r o t e c t i o n F a c t o r s P rov ided by c i v i l i a n 
v e h i c l e s . Hea l th P h y s i c s , 26, 01-00 

E n v l r o n a e n t a l and f a l l o u t gaama r a d i a t i o n 
p r o t e c t i o n f a c t o r s (PP's) vere e s t i a a t e d f o r 
a v a r i e t y of c i v i l i a n t r a n s o o r t a t l o n v e h i c l e s 
us ing aeasureaents o f t h e n a t u r a l t e r r e s t r i a l 
r a d i a t i o n as a sou rce . The PF va lues a r e 
below 2 i n l i g h t v e h i c l e s , t r u c k beds, o r 
t r a i l e r s ; f rom 2 .5 t o 3 i n t h e cabs of heaty 
t r u c k s and i n a r a i l v a y guard c a r ; and f rom 
3 .0 t o 3 .5 i n t h e e n g i n e e r ' s s e a t o f heavy 
l c c o a o t i v e s . Th is I n f o r a a t i o n can be u s e f u l 
i n p l a n n i n g t h e p o s s i b l e noveaent o f 
pe rsonne l f r o * o r t h r o u g h a reas c o n t a a i n a t e d 
e i t h e r by a v a r t i a e i n c i d e n t o r a peacet ime 
a c c i d e n t . The i n f o r a a t i o n nay a l s o be u s e f u l 
f o r s t u d y i n g t h e r e d u c t i o n o f exposure t o t h e 
n a t u r a l t e r r e s t r i a l r a d i a t i o n e n v i r o n a e n t 
p rov ided by v e h i c l e s . (Auth) 

F a l l o u t p r o t e c t i o n f a c t o r (PP) I s d e f i n e d as the 
r a t i o o f the exposure r a t e 3 f t above an 
i n f i n i t e saooth p lane o f 1 hr f i s s i o n p r o d u c t s 
t c t he exposure r a t e a t t h e p o i n t i n q u e s t i o n . 

<026> 
Eur ton , L . K . , and J . S . C o l e , C e n t r a l E l e c t r i c i t y 
Genera t ing Eoard, Be rke ley Nuc lear L a b o r a t o r i e s , 
B e r k e l e y , G l o u c e s t e r s h i r e , England. 1967 

Env i ronmen ta l R a d i o a c t i v i t y and Body Burden. 
CCHP-555; Pa r t o f F i s h , B.R. ( E d . ) , P roceed ings 
of an I n t e r n a t i o n a l Symposium on Sur face 
C o n t a a i n a t i o n he ld I n G a t l i n b u r g , Tennessee, 
June , 1961. Pergamon P r e s s , o x f o r d , Eng land , 
(F. 309-316) , 023 p. 

At B e r k e l e y Nuc lear L a b o r a t o r i e s an 
e x p e r i a e n t a l p rog raa i s be ing s e t up t o 
i n v e s t i g a t e t h e deve lopaen t o f I n s t r u a e n t s t o 
F rov ide a r a p i d measure o f t h e c o n t a a i n a t i o n 
due t o s p e c i f i c n u c l i d e s and t h e i n t e r n a l 
dose t o t h e i n d i v i d u a l f rom g i v e n 
c o n t a m i n a t i o n l e v e l s . The p rog raa shou ld 
r e s u l t i n da ta on a i r and s u r f a c e 
c o n t a a i n a t i o n v a l u e s f rom c o n v e n t i o n a l 
t e c h n i q u e s , a i r a c t i v i t y f rom pe rsona l a l t 
samplers , soae u r i n e and f e c a l a c t i v i t i e s , 
and body burdens t h a t v i l l be used t o o b t a i n 
i n f o r a a t i o n on the r e l e v a n c e o f t he p r e s e n t 
v c r k i n g H a l t s o f c o n t a m i n a t i o n t o t h e hazard 
t c t he I n d i v i d u a l . An a i r n o n l t o r i n s t r u m e n t 
( impactor ) i s d i scussed i n t e r n s o f t e c h n i c a l 
assessment, p a r t i c l e s i z e s e l e c t i o n , 
p e r f o r a a n c e , and c o u n t i n g e f f i c i e n c y . (ST) 
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<«27> 
H c C l e l l a n d , J . (Coup . ) , Los A l a i o s S c i e n t i f i c 
l o b o r o t o r y , Los A laoos , HN. 1955, August 

The D e t e r a l n a t i c n o f T r i t i u a I n Ur ine and H a t e r . 
LA-1858; ° a r t o f A n a l y t i c a l Procedures o f t h e 
I n d u s t r i a l Hygiene Group. Chapter 26 , [ p . 
140-154) , 173 p . 

The sample i s p repared f o r c o u n t i n g i n a 
vacuun l i n e . Ur ine o r v a t e r i s drcpped cn to 
m e t a l l i c c a l c i u a , and hydrogen and t r i t i u a 
a r e e v o l v e d . The gas f l c v i n q i n t o t h e 
evacuated s y s t e a i s passed th rough l i q u i d 
n i t r o g e n coo led t r a p s t o reacve un reac ted 
v a t e r and condensable gases. The gas i s 
a l l o v e d t o f l o v I n t o a t u b e s l a l l a r t o a 
G e i g e r - f l u l l e r t ube u n t i l a p ressure o f 15 ca 
o f a e r c u r y i s a t t a i n e d . E thy lene and argon 
a r e added t o g i v e a t o t a l p ressure o f 22 ca 
c f mercury . The beta a c t i v i t y i s counted 
v i t h a s c a l i n g c i r c u i t h a v i n g an I n p u t 
s e n s i t i v i t y of 1 /4 v o l t . A tube s i a i l a r l y 
f i l l e d v i t h i n e r t hydrogen i s coun ted 
s i a u l t a n e o u s l y t o d e t e r a i n e the e n v i r o n a e n t a l 
background. The ground coun t i s s u b t r a c t e d 
f r o a t h e sample coun t t o o b t a i n the t r u e 
sample c o u n t . The method has an e f f i c i e n c y 
o f a p p r o r i s a t e l y »o* and a p r e c i s i o n o f p l u s 
o r minus 5* betveen t h e range c f 1 t o 250 
u C i / l i t e r o f " t r i t i u m . Saaples v i t h h i g h e r 
c o n c e n t r a t i o n s aay be d e t e r a i n e d v i t h 
c p p r o p r i a t e d i l u t i o n s . The t o l e r a n c e f o r 
t r i t i u m i n u r i n e used a t LASL i s 250 
u C i / l i t e r . The b i o l o g i c a l h a l f - l i f e o f 
t r i t i u m i s about 10 days . T h i s aay be 
decreased by i n c r e a s i n g t h e f l u i d I n t a k e o f 
t he i n d i v i d u a l . (Auth) 

<428> 
H o r e i r a , L . , and c . L a l o u , U n i v e r s i t y F e d e r a l , 
S a l v a d o r , B r a z i l ; Cutis, Cent re des F a i b l e s 
B a d i o a c t i v l t e s , G l f - s u r - T v e t t e , F r a n c e . 1972, 
Harch 

Exper imenta l Study o f t h e P a t i o U ran iua 
234/Uranium 238 i n N a t u r a l Ha te rs Having Pussed 
th rough D i f f e r e n t Types o f Rocks. Ana ls da 
Academia S r a s i l e l r a de c i e n c l a s ( B r a z i l ) , 4 4 ( 1 ) , 
13-18 (F rench , E n g l i s h Summary) 

A lpha - ray spec t r ome t r y measurements o f the 
r a t i o U 234/0 238 and o f t oe u 238 c o n t e n t 
ve re aade i n v a t e r samples p repa red by 
p e r c o l a t i n q th rough v a r i o u s k i n d s c f r o c k s . 
Uran iua c o n t e n t i n t h e same t r e k s vas 
veasured by gamma-ray s p e c t r c m e t r y . The 
uranium 238 con ten t found i n v a t e r sanp les 
seems t o be a f u n c t i o n o f t he s o l u b l e u r a n i u a 
c o n t e n t i n t he rock and f o r t h i s r e a s o n , o f 
i t s s t a t e o f v e a t h e r i n g . The u 230/U 238 
r a t i o i n t h e v a t e r s a a p l e s a f t e r p e r c o l a t i o n 
i s i n q e n e r a l q r e a t e r t h a n one , v h i c h p roves 
t h e q r e a t e r s o l u b i l i t y o f u 234 i n n a t u r e , 
ve found a g r e a t e r r a d i o a c t i v e d i s e q u i l i b r i u m 
i n v a t e r s a n p l e s a f t e r p e i c o l a t l n g Igneous 
rocks than a f t e r p e r c o l a t i n g s e d l s e n t a r y 
r o c k s . (Auth) 

<02S> 
H c c i e l l a n d , J . ( C o a p . ) , Los Alaaos S c i e n t i f i c 
L a b o r a t o r y , I o n A l a a o s , NH. 1955, August 

A n a l y t i c a l Procedures o f t h e I n d u s t r i a l Hygiene 
Gtoup. LA-1858; 173 p . 

A n a l y t i c a l p rocedures used by t h o I n d u s t r i a l 
Hygiene Group o f t h e Los Alaaos S c i e n t i f i c 
Labo ra to r y have been c o m p i l e d . Tho r e p o r t 
I n c l u d e s a v i d e v a r i e t y o f a n a l y s e s , 
p r i n c i p a l l y on u r i n e and a i r samp les , b u t 
a l s o on v a t e r , b l o o d , o i l , and o t h e r 
a a t e r i a l s . Along v i t h each p rocedure f o r t h e 
a n a l y s i s o f an a i r s a a p l e , t h e c u r r e n t l y 
accepted maximum a l l o w a b l e c o n c e n t r a t i o n i s 
g i v e n vhen a v a i l a b l e . The f o l l o v l n g 
d e t e r a l n a t i o n s a re g i v e n by c h a p t e r : acetone 
i n a i r ; a a e r i c l a a i n u r i n e ; an th racene i n 
a i r ; a r s l n e and a n . u i . i c I n a i r and v a t e r ; 
b a r i u a i n a i r ; b e r y l l i u m i n a i r o r s v l p e 
s a n p l e s ; b o r i c a c i d and b o r i c a c i d s a l t s i n 
a i r ; cadn iua i n a i r , v a t e r , and q e n e r a l ; 
c h l o r i n a t e d hyd roca rbons ; cyan ide i n a i r ; 
f l u o r i d e s i n a i r ; i r o n i n a i r ; l ead I n a i r , 
u r i n e , and q e n e r a l : l i t h i u n i n a i r ; ne r cu r y 
i n a i r and u r i n e ; a e t h a n o l i n a i r ; 
naph tha lene i n a i r ; n i t r o g e n o x i d e s ; c u t t i n g 
o i l n l s t s i n a i r ; phosphorus i n a i r ; 
p l u t o n i u n i n u r i n e ; p o l o n i u n i n u r i n e ; 
s c d i u n h y d r o x i d e i n a i r ; s u l f a t e r a t i o i n 
u r i n e ; t r i n i t r o t o l u e n e i n a i r ; t r i t i u a i n 
u r i n e and v a t e r ; u r a n i u n i n u r i n e and a i r ; 
and z i n c i n a i r . Four o f t h e c h a p t e r s have 
been 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 f o r t h e 
data base . (ST) 

<U30> 
Z i r k l e , R.E. ( E d . ) , O n i v e r s i t y o f Ch icago, 
I n s t i t u t e o f R a d i o b i o l o g y and B i o p h y s i c s , 
Ch icago, I L . 1951 

E f f e c t s o f E x t e r n a l Beta R a d i a t i o n . N a t i o n a l 
Nuclear Energy s e c i e s . D i v i s i o n 4 , p l n t o n l u a 
P r o j e c t Record, Voluae 22E. n c G r a v - H i l l Book 
CcaFany, I n c . , New T o r k , New T o r k , F i r s t 
E d i t i o n , 242 p . 

Th i s vo luae i s onn o f a s e r i e s which has been 
p repared as a r e c o r d o f t h e r e s e a r c h work 
done under t h e Manhattan P r o l e c t and t h e 
A ton i c Energy C o n n i s s i o n . The vo r k r e p o r t e d 
van p a r t o f an I n t e n s i v e r a d i o b i o l o g i c a l 
p rog ran c a r r i e d o u t d u r i n g World War I I a t 
C l i n t o n L a b o r a t o r i e s , Oak Ridge, Tennessee. 
The n a l n t o p i c s cove red a re : t e c h n i q u e s o f 
e x t e r n a l r a d i a t i o n v i t h beta r a y s , q r o s s 
e f f e c t s o t be ta r a d i a t i o n on r e s t r i c t e d 
s u r f a c e o f r a b b i t s and t o t a l s u r f a c e o f n i c e , 
r a t s and r a b b i t s ; compara t i ve l e t h a l e f f e c t s 
a t b e t a r a d i a t i o n and r a t e o t r ecove ry f r o a 
v h o l e body ba ta r a d i a t i o n ; a d d l t i v i t y o f 
l e t h a l e f f e c t s o f e x t e r n a l be ta and gaaaa 
i r r a d i a t i o n ; e f f e c t s o f be ta r a d i a t i o n on 
n e t a b o l i s a i n c a t s and on p e r i p h e r a l b l ood o f 
r a b b i t s : h i s t o p a ' : h o l o g i c a l e f f o c t s o f v h o l e 
body b e t s i r r a d i a t i o n i n n i c e ; r e a c t i o n s o f 
hunan s k i n t o s i n g l e doses o f be ta r a y s : 
de layed e f f e c t s «. ' s i n g l e exposures t o 
e x t e r n a l be ta r a y s ; a f f e c t s o f p e r i o d i c v h o l e 
body b e t s i r r a d i a t i o n ; and occu r rence o f 
cu taneous and subcutaneous t u n o r s and t i s s u e 
a b n o r m a l i t i e s i n r a t s f o l l o w i n g exposure t o 
beta r a d i a t i o n f r o a P 32 nou rces . 
I n f o r m a t i o n on t h « t u n o r I n d u c i n g a c t i o n o f 
s u p e r f i c i a l r a d i a t i o n i s v e v l e v e d . (FHH) 



111 
<<|31> 

<431> 
Hot q l v e n , Arqonne n a t i o n a l l a b o r a t o r y , Argcnne, 
I I . 1972 

Proqram and A b s t r a c t s : E i g h t e e n t h Annual 
Conference on B loassay , E n v i r o n a e n t a l , and 
A n a l y t i c a l c h e a l s t r y , octofaer 10-11, 1972. 
ANL-8014; 39 p. 

A b s t r a c t s a re g i v e n f o r the papers p resen ted 
a t t h e c o n f e r e n c e . Soae o f the i n d i v i d u a l 
papers w i l l t e i n c l u d e d l a t e r I n the Data 
Base. The aa in t o p i c s cove red a t the 
con fe rence a r e : i a p a c t s t a t e a e n t s f o r n u c l e a r 
f a c i l i t i e s : pu f a l l o u t : d i s t r i b u t l c n o f 
t r i t i u a i n e n v i r o n a e n t a l s a a p l e s ; 
r a d i o n u c l i d e s i n b e n t h l c m a t e r i a l s and 
r a d i o a c t i v i t y l e v e l s i n v i l d d e e r ; e x c r e t i o n 
of Po 210 and Pu f o l l o w i n g i n h a l a t i o n ; and u , 
Pu, and Ra I n aan and huaan dose f r o a 
t r i t i a t e d l u a i n o u s wa tches . Some sess i ons 
d e a l t a a l n l y w i t h a n a l y t i c a l methods and 
aaonq t hose a e n t i o n e d a re i s o t o p e d i l u t i o n 
a n a l y s i s , e l e c t r o s t a t i c s e p a r a t i o n , l i q u i d 
b c i n t i l l a t l c n c o u n t i n q , a u t o r a d i o q t a p h y , 
aethod3 f o r e v a l u a t l n q Pu 239-Aa 241 i n s o i l 
s a a p l e s , d e t e r m i n a t i o n o f I 129 i n s i l k and 
w a t e r , and s c i n t i l l a t i o n c o u n t i n q f o r 
d e t e r a i n a t i o n o f Aa 241 I n l i v e r an3 s k u l l 
bones o f baboons. (PHH) 

<432> 
P i n k , R.H. ( E d . ) , U n i v e r s i t y o f C a l i f o r n i a , 
Schoo l o f M e d i c i n e , l o s A n g e l e s , CA. 1950 

B i o l o g i c a l s t u d i e s v l t h P o l o n i u a , Badius and 
P l u t o n l u a . R a t i o n a l Nuc lea r Energy S e r i e s , 
Manhattan p r o l e c t . D i v i s i o n 8. McGraw-H i l l Eook 
Coapany, I n c . , New Y o r k , New T o r k , 411 p. 

T h i s v.-.luae I s one o f a s e r i e s which has been 
p repared as a r e c o r d o f t he resea rch work 
done under t h e Manhattan P r o j e c t and t h e 
A t o a i c Energy c o a a i s s i o n . I t r e p o r t s t h e 
e x p e r i a e n t a l s t u d i e s c a r r i e d o u t by t h e 
B i o l o q i c a l Chemis t r y S e c t i o n o f t h e D i v i s i o n 
o f R a d i o a c t i v i t y i n t h e Manhattan Cepar taen t 
o f t h e u n i v e r s i t y o f R o c h e s t e r . The g e n e r a l 
p r o b l e a u n d e r t a k e n was a c o a p a r i s o n o f t h e 
b i o l o g i c a l e f f e c t s o f t h r e o e l e a e n t s , 
p o l o n i u a , p l u t o n i u a , and r a d i u a , v h i c h had 
t h e coaaon p r o p e r t y o f r a d i o a c t i v e decay v i t h 
e a l s s l o n o f a lpha p a r t i c l e s . The r e p o r t on 
t h e vo rk c a r r i e d o u t can be d i v i d e d r a t h e r 
n a t u r a l l y I n t o t h r e e a a l n p a r t s . F a r t 1 
d e a l s w i t h t h e d i s t r i b u t i o n and e x c r e t i o n c f 
p o l o n i u a i n aan and a n i a a l s ; P a r t 2 d i s c u s s e s 
t h e d i s t r i b u t i o n and e x c r e t i o n o f r a d l u a ; and 
p a r t 3 d e a l s v l t h t h e c o s F a r a t i v e t o x i c i t i e s 
o f p o l o n i u a , p l u t o n l u a , and r a d i u a I n r a t s . 
The Manhat tan P r o j e c t r e p o r t s on these 
s u b j e c t s have been condensed and c o r r e l a t e d , 
and , v h e r e v e r f e a s i b l e , p e r t i n e n t da ta 
o b t a i n e d subseguent t o t h e v t i t i n q o f t he 
o r i q l n a l r e p o r t s have been i n c l u d e d . The 
t h r e e e l e a e n t s i n v e s t i g a t e d proved t o be v e r y 
i n t e r e s t i n g ones f o r compar ison s t u d i e s I n 
t h a t t h e y d i f f e r v i d e l y i n t h e i r h a l f - l i v e s , 
d i s t r i b u t i o n I n t h e body , and r a t e o f 
e s c r e t i o n . These d i f f e r e n c e s appear t o be 
r e f l e c t e d i n t h e i r r e l a t i v e t o x i c i t i e s . (PMM) 

<433> 
F i n k e l , H . P . , Argonne N a t i o n a l l a b o r a t o r y , 
B l o l o q y D i v i s i o n , Ch i cago , I I . 19U7 

The T ransmiss ion o f R a d i o s t r o n t l u a and P l u t o n i u a 
f r o a Mother t o o f f s p r i n g I n l a b o r a t o r y An ima ls . 
P h y s i o l o q l c a l Z o o l o g y , 20, 405-421 

Mice v h i c h ware i n j e c t e d v l t h 5 . 0 o r 2 . 5 
u d / q a o f s r 89 b e f o r e concent i o n produced a 
s a a l l e r nuaber o f l i t t e r s than d i d t h e 
c o n t r o l s . T r e a t a e n t d u r i n g oreqnancy v i t h 10 
or 5 u c i / g a o f Sr 89 o r 0 .0H, 0 . 0 3 , or 0 . 0 1 * 
uc l /qm o f p l u t o n l u a Inc reased t h e percen tage 
c f t o t a l l y s t i l l b o r n d e l i v e r i e s , as w e l l as 
the nuaber o f s t i l l b o r n young i n v i a b l e 
l i t t e r s . The a l ee v h l c h ve re t r e a t e d d u r i n g 
Fregnancy v l t h e i t h e r Sr 89 0 r Pu l i v e d 
l o n g e r , on t h e a v e r a q e , than d i d s l a l l a r l y 
t r e a t e d nonpregnant f e a a l e a i c e . I n 
a d d i t i o n , r a d i a t i o n daaage was l e s s severe 
aaong t h e P u - t r e a t e d mothers t h a n i t was 
aaong n o n a o t h e r s . The aaount o f s r 89 
r e t a i n e d by t h e u o t h e r s l a a e d l a t e l y a f t e r 
p a r t u r i t i o n vas t h e sane as t h a t r e t a i n e d by 
v i r g i n a d u l t f e a a l e s a t coapa rab le t i m e 
I n t e r v a l s a f t e r i n j e c t i o n . \ p o r t i o n o f the 
m a t e r i a l t h a t v o u l d o r d l i i a r l l y have been 
e x c r e t e d vas l o s t th rough the p l a c e n t a . The 
percentage o f t h e a a t e r n a l dose o f e i t h e r Sr 
99 o r Pu t h a t va3 found i n t h e younq a t b i r t h 
v a r i e d w i t h t h e i n j e c t i o n - d e l i v e r y i n t e r v a l . 
The s r 89 a c t i v i t y per q raa o f body v e i g h t o f 
t he nevborn mouse exceeded t h a t of the mother 
a t the t l a e o f d e l i v e r y I f p a r t u r i t i o n 
occur red v i t h i n t h e f i r s t 4 days a f t e r 
a d a i n i s t r a t i o n . At t h e l e v e l s s t u d i e d , t h e 
c o n c e n t r a t i o n c f Pu I n t h e young never 
exceeded 8 pe rcen t o f t he c o n c e n t r a t i o n i n 
the a o t h e r , T r e a t a e n t o f the young a n l a a l s 
was c o n t i n u e d d u r i n g t h e p e r i o d of s u c k l i n g 
by the t r a u s f e r of b o t h Pu and St 89 t h r o u g h 
t h e b r e a s t a l l k . The i n i t i a l e x c r e t i o n o f s r 
89 by ve ry young a l e e i s c o n s i d e r a b l y l o v e r 
than i s t he i n i t i a l e x c r e t i o n by a d u l t s . The 
a n i a a l s v h i c h ve re t r e a t e d i n u t e r o and 
be fo re weaning v l t h Sr 99 have shovn 
r e t a r d a t i o n o f g r o v t h , aalforBatlon o f t he 
l ong bones, a n e a i a , and o s t e o g e n i c s a r c o a a . 
The a n a a l s o f t h e Pu s e r i e s have deve loped no 
p a t h o l o g i c c o n d i t i o n s t o d a t e . There i s no 
I n d i c a t i o n t h n t f e t a l and very young t i s s u e s 
a r e e i t h e r s o r e o r l e s s s e n s i t i v e t o S r 89 
and t o Pu than a r e a d u l t t i s s u e s . (Auth) 

<4 34» 
C h r l s t e n s e n , H . R . , U n i v e r s i t y o f U t a h , C o l l e g e 
o f Med i c i ne , R a d i o b i o l o g y L a b o r a t o r y , S a l t l a k e 
C i t y , t)T. 1957, March 31 

Rad io logy Repoct . AECU-3522; p a r t o f Annual 
P rog ress R e p o r t , (p . 5 5 - 5 5 ) , 177 p . 

Rout inw, p e r i o d i c s t u d i e s of n o r a a l and 
pc lsoned a n l a a l s have been c o n t i n u e d i n an 
e f f o r t t o d e t e c t a i n i a a l changes o f heavy 
a e t a l I n j u r y a t t h a e a r l i e s t p o s s i b l e da te 
and t o a s c e r t a i n t h e g e n e r a l s k e l e t a l e f f e c t s 
Induced by t h e a a t e r l a l s under t e s t . (ICR) 
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« 3 5 > 
Cochran , T . n . f u n i v e r s i t y o f o t a h , c o l l a g e o f 
H e d l d n * , R a d l o b l o l o g y l a b o r a t o r y , s a l t Lak * 
C i t y , OT. 1917, Harch 31 

R l s t o p a t h o l o g i c a l F i n d i n g s . AECO-3522( p a r t o f 
Annual Progress R e p o r t , ( p . 7 3 - 8 5 ) , 177 p . 

7h» a o t t t l a a u e h l s t o p a t h o l o q y o f ! 1 t o n i c i t y 
beag le dogs a r « d e s c r i b e d . I h a acu ta 
t o x i c i t y changea a re aoa t e v i d e n t I n t h a 
K idney , l i t e r , and l n t a s t l n * i n p l o t o n i n a 
I n j e c t e d a n i a a l s . The l o n g t e r a p l a t o n l a a 
anlae, ls shov r e g e n a r a t l y e nodo lea o f t h * 
l i t e r . P a r t i a l d e s t r u c t i o n o r a t r o p h y o f 
l y a p h o l d t i s s u e l a saen aa e a r l y aa 24 hoa rs 
a f t e r I n l e c t i o n o f p l a t o n l a a and t h i s 
a o d e r a t e a t r o p h y p e r s i s t s t o a r e l a t i v e 
degree t h r o u g h o u t t h * d u r a t i o n o f t h a 
a t u d l e a . R e t i c u l o e n d o t h e l i a l response , 
nase l y s x t r a s e d a l l a r y h a a a t o f e l e s l a and 
h e a o s l d e r l n d e p o s i t i o n , l a s c a t e v i d e n t i n 
l o n g t e r a 1 l e v e l p l a t o n l u a and a l e v e l 
t h o r l a a a n i a a l s . <Auth) ( ICS) 

Tab le 1 g i v e s t h e r e l a t i v e s i t e s o f b lood 
f o r a a t i o n i n t o x i c i t y dogs v i t h t he c a t e g o r i e s 
i n t he t a b l e ba lng t i a * pos t i n j e c t i o n i n d a y s , 
v e r t e b r a l a a r r c v , f e a o r a l a a r r o v , h e s a t o p o l e s i s 
s p l e e n , h e a a t o p o l e a i s l i v e r and h e a o s l d e r l n 
s p l e e n . 

<»36> 
Cohen, n . , and i t .E . wrenn, Has T o r t o n i v e r s i t y 
fledlcal C e n t e r , I n s t i t u t e o f E n v i r o n s a n t a l 
M e d i c i n e , Mev Tor I t , NT. 197] 

f l e t a b o l l e c h a r a c t e r i s t i c s o f A s e r l c i u a 201 i n 
t h e A d u l t Baboon, r a d i a t i o n H e t e a r c h , 5 5 ( 1 ) , 
129-1*3 

The a e t a b o l l s a o f Aa 241 I n j e c t e d 
I n t r a v e n o u s l y as t h e c i t r a t e vas s t u d i e d i n 
f o u r a d u l t f e a a l e baboons f o r p e r l c d s r a n g i n g 
up t o 6 aon ths p o s t i n j a c t l o n . I n v i v o 
r e t e n t i o n aeasn rcaen te vare aade w i t h 
b e t a - s c i n t l l l a t i o n d e t e c t o r s p o s i t i o n e d over 
t h e v h o l o bedy and o v e r v a r i c u a s p e c i f i c 
o rgan s i t e s , i n a d d i t i o n . A* 241 
c o n c e n t r a t i o n s v e r e aeasured i n u r i n e , f e c e s , 
b l o o d , and b iopsy s a a p l e a o f l i v e r and t h e 
f r o n t a l bone o f the c a l v a r l u a t o d a t e r a l n e 
t h e r a t e s and r o u t e s o f d e p o s i t i o n and 
e x c r e t i o n . By t h e s e t e c h n i q u e s and f r o a d a t a 
o b t a i n e d a t s a c r i f i c e s a t 1 and 3 aon ths 
p o s t i n l e c t i o n , i t vas d e t e r a i n e d t h a t t h * 
a a j o r e a r l y s i t e s o f d e p o s i t i o n o f Aa 201 i n 
t h e baboon a r e i n bone ( a p p r c x l a a t e l y o r 
e q u a l t o SSI) and l i v e r ( a p p r o x l a a t e l y or 
eqaa l t o 2 6 1 ) . y a r t h e r a o r e , t h e e l l a i n a t l o n 
r a t e o f Aa 241 f r o a bone vas c o n s i d e r a b l y 
s l o v e r (T 1 /2 e f t . e q u a l s s e v e r a l years ) t h a n 
t h a t f r o a t h e l i v e r (T 1 /2 e f f . f r « a 1 . 5 - 4 
a o n t h s ) . t h e a c t i v i t y p r e s e n t I n the l i v e r 
appears t o be a l a o s t t o t a l l y e x c r e t e d v i a t h e 
f e c a l r o u t e . (Auth) 

<»37> 
o a h l a a n , o. , The Research i n s t i t u t e o t n a t i o n a l 
Catenae, s t o c k h o l a , Sweden, 1973, June 

S a i a a l c Sou rc * and t r a n a a i s a l o n f u n c t i o n s f c o a 
ondarqraand n u c l e a r Enp los .ons v i t h Known T l * l d s 
s t nevada T * s t s i t * . F O A - a - a s a s - A - l i 3d p . 

A n o d a l i s p resen ted f o r t h * s l a a l t a n e o a s 
d e t e r n l n a t i o n o f t h a r e l a t i v e v a r i a t i o n i n 
t r a n a a l s s i o n p r o p e r t i e s t o d l t f * r * n t s t a t i o n s 
and of t h * r e l a t i v e d i f f e r e n c e s bn tvaen t h * 
a a l s a l c sou rces f o r c l o s e l y spaced 
underground n u c l e a r e x p l o s i o n s r e c o r d e d by a 
f i x e d s a l a a o l o g l c a l s t a t i o n n a t w o r k . Th* 
noda l I s a p p l i e d t o s h o r t p e r l o d da ta r e p o r t e d 
t e a s 20 g l o b a l l y d i s t r i b u t e d s t a t i o n s f r o * 12 
underground n u c i a a r e x p l o s i o n s v i t h knovn 
y i e l d s a t Xavada T e s t s i t * . T h * o b t a l n a d 
t t s n a a l a s l o n f u n c t i o n s v a r y w i t h i n a f a c t o r 
o f 10 between t h e d l f f * r * n t s t a t i o n s and show 
a vaak dec rease v i t h e p l c e n t e r - d l a t a n c v and 
l i t t l e c o r r e l a t i o n v i t h Gutenberg 
a s p l l t a d e - d i s t a n c e c u r v o . The r e l a t i v e 
source f a n c t l o n a f o r 10 * x p l o s i o n s i n t u f f 
and r h y o l l t a , v i t h y i e l d s i n t h e range 16-
1200 k t a re v i t h good c o r r e l a t i o n 
p r o p o r t i o n a l t o e x p l o s i o n y i e l d t o 0 . 9 . Tvo 
t h e o r e t i c a l s o d e l s , o n * by H a s k e l l and one by 
H u e l l e r - H u r p h y , a r e conpared w i t h each o t h e r 
and they agree w e l l f o r f r * q a * n c l * s e roand 1 
nx and f o r y i e l d s i n t h * range 3-300 k t . Th* 
H a s k « l l aode l t o r t u f f l a a o d l f l e d t o b* a o r * 
c e s p a t l b l * w i t h t h * a o d o l s f o r s a l t , g r a n i t e 
and a l l u v i a * . The H a s k e l l n o d e l p r e d i c t s 
s t r o n g a r a a p l l t u d * v a r i a t i o n w i t h f r equency 
and y i e l d t h a n t h e n a e l l e r - n u r p h y n o d e l . The 
observed r e l a t i v e sou rce f u n c t i o n s a r e 
coapared w i t h t h * r e l a t i v e a a p l l t u d e s 
o b t a i n e d t r o s t h * two s o u r c * * o d * l s . Th* 
aqreeaent i s f a i r l y good vhen 4oa* 
a o d l f I c a t l o n s o t t h e p a r a i * t * r s i n t h e 
H a s k e l l aode ls a r e aad* . (Auth) 

<439* 
Oav les , C . H . , London School o f Hygiene and 
T r o p i c a l H e d i c i n e , London, Eng land. 1964, J u l y 
25 

I n h a l e d R a d i o a c t i v e P a r t i c l e s and Oases. P a r t 
o t Fzaceedlnqa o t t h e 3rd Hanford B i o l o g y 
Syaposiua h e l d I n R i c h l a n d , Wash ington, •lay 4 - 6 , 
1964;, n a t u r e , 203 (4943 ) , 352-35*5 

The r i s k s o f i n h a l e d r a d i o a c t i v e p a r t i c l e s 
and qases f r o a n u c l e a r a u x i l i a r y pover u n i t s , 
and nuc lea r -powe red r o c k e t e n g i n e s v e r e 
d i s c u s s e d a t the t h i r d Hanford B i o l o g y 
s y a p o s i u * . H a n d l i n g a e r o s o l s o f n i x e d 
( l s s l o n p roduc t s and g e n e r a t i o n o f l a b o r a t o r y 
c l ouds o ! a e r o s o l sp rays v e r e a l s o d i s c u s s e d . 
The p r o b l e a s r e l a t i n g f r o a exposu re t o 
v a r i o u s p a r t i c l e s i z e s v e r e s u b j e c t s i n t h e 
syapos lua . Phases of l u n g c l e a r a n c e v e r e 
i d e n t i f i e d and l u n g s t u d i e s i n v o l v i n g doqs , 
t a t s , r a b b i t s and aan v e r e i n c l u d e d . (HP) 
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<0J9> 
O l l l e y . J . * . , B a t t a l i a R e a o r l a l I n s t i t u t e , 
P a c i f i c florthveat L a b o r a t o r i e s , B i o l o g y 
Depa r tmen t , R i c h l a n d , WA 99152. 1972 

The O r i g i n o f u r i n a r y T a a c i n c f x c t e t l c n O a r i n g 
C h r o n i c R a d i a t i o n I n j u r y . R a d i a t i o n Research. 
1 0 , 191-196 

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 were 
observed i n doqs t h a t had a c h r o n i c 
l y a p h o p e n l * f o r 2 1 / 2 t o 1 y e a r s a f t e r 
i n h a l i n q Pu 219 Pun2 a e r o s o l s . A c o r r e l a t i o n 
between the onse t o f l y a p h o p e n l a and 
i n c r e a s e d t a u r i n e e x c r e t i o n was a l s o no ted i s 
dogs v i t h i n t h r e e aon ths a f t e r i n h a l i n q Pu 
2 ]9 Fu«2. Humans u n d e r q o l n q e x t r a c o r p o r e a l 
i r r a d i a t i o n t o r t he t r e a t a e n t o f c h r o n i c 
l y a p h o c y t l c l e u k e a l a demons t ra ted an 
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 v h i c h 
c o r r e l a t e d v e i l w i t h t h e r e d u c t i o n i n t h e 
nuaher o f e i r c u l a t i n q l y m p h o c y t e s . These d a t a 
l e n d s u p p o r t t o t h e h y p o t h e s i s t h a t t h e 
i n c r e a s e d t a u r i n e e x c r e t i o n f o l l o w i n g c h r o n i c 
p a r t i a l body i r r a d i a t i o n o r i g i n a t e s f r o a t h e 
d e s t r u c t i o n o f c i r c u l a t i n g l y s F h o c y t o s . 
(Au th i 

<00 0> 
O l l l e v , J . v . , B a t t e l l e n e a o r l a l I n s t i t u t e , 
P a c i f i c C o r t h v e a t l a b o r a t o r i e s , B i o l o q y 
D e p a r t a e n t , R i c h l a n d , Ik. 1966, January 

T a u r i n e e x c r e t i o n p o l l o v l n q P l u t o n i u m Ox ide 
I n h a l a t i o n . M M l - 2 8 0 : P a r t o f Thcapson, R.C. 
and s v e m a , E .G. ( E d s . ) , Annual Repor t f o r 1965, 
( p . » 7 - a > > , 139 p . 

A dec rease I n c i r c u l a t i n g l y a p h o c y t e s l a 
u r . a t l l y c o r r e l a t e d v l t h an I n c r e a s e d 
e x c r e t i o n o f t a u r i n e I n the u r i n e o t baag le 
do ' ls exposed t o a e r o s o l s o f Pa 219 Pu02. 
T v > n t y - f o u r hour u r i n e s a a p l a i v e r e c o l l e c t e d 
f rom a c o n t r o l dog and ( r e s each o f f i v a 
l y t p h o p e n i c doqs t h a t had i n h a l e d Fa 219 PaC2 
t h r e e y e a r s p r e v i o u s l y . T a a t l n e aas 
s e p a r a t e d on a r e s i n c o l u a n , p u r i f i e d by 
paper r h r o a a t o g r a p h y and 
s p e c t r i p h o t o e a t r i c a l l y d e t o t u l r e d . The 
r e s u l ' n shorn t h a t I n I n f o o r o f t h a f i v e 
expos <d b e a q l e s , t a u r i n e e x c r e t i o n was h i g h e r 
t h a n t h e c o n t r o l d o g . i t I s saqges ted 
t h a t t i e i n c r e a s e d l e v e l c f a t i n a r y t e o r i n e 
o r i g i n a t e s f r o a , and r e f l e c t s t h e d e s t r u c t i o n 
o f , c i r : a l a t i n q l y a p h o c y t e a . (Math) ( f i d ) 

<oa i» 
D o u g h e r t y , J . R . , and K. S e y a o u r , O n l v e r a l t y o f 
o t a h , c o l l a q a o f R e d l c l n a , R a d i c b i o l o g y 
l a b o r a t o r y . S a l t Lake C i t y . OT. 1957, Rarch 31 

Reaa to loqy R e p o r t . A IC0-3522; P a r t o f Anaaa l 
P r o g r e s s R e p o r t , ( p . 5 7 - 7 2 ) , 177 p . 

Pork I n p r o g r e s s s i n e * t h a l a s t a n n e a l r e p o r t 
l a d l a c a s i a d . I n t S a r o u t i n e h e a a t o l o g y 
p r o q r a a on t h e t o x i c i t y d o q s , t h r e e c o a t r o l 
e x a a l n a t i o n a a r e a i d a d a r i n g t h e t e n t h p r i o r 
t o l n l a c t i o e . Tha h a a a t o l o g i c a l v a l a a a 
d a t a r a l n e d a r e h a a e t o c r l t (VPAC), t e a o g l c b l a , 
PBC, a e d l a a n t a t i o n r a t a , r a t i c n l o c y t a c a n s t , 
»BC, d i r e c t e o a l n o p h l l c o a a t , d i f f e r e n t i a l 
c o a s t o f ( 0 0 c a l l s and d i r e c t p l a t e l e t c o a n t . 
TO g l e e t r e a d s and p a r a l t c o a p a r l a c a o t t h a 
e f f e c t s o f d i f f e r e n t i s o t o p e s an t h e 
h e o a t o p o l e t l c a y a t e a , t a b l e s a t a p r a a a a t e d 
g i v i n g aeen v a l a a a o f a a l a c t a d k a a a t o l o g l c a l 
d a t a r a i n a t l o n a a t y e a r l y I n t e r v a l s ( o r aa 
aany q r o a p a c f doga aa t i n t e e n on 
a c p a r i a a s t f o r f o a r y a a r s f o r each i a o t o p a . 

The I s o t o p e s used v e r e Pu 219, Ra 226, Ra 
228, Th 228 and Sr 90. T e r a i n a l hemato logy 
v a l u e s f o r 7 o f 9 dogs t h a t d i ed o r have been 
s a c r i f i c e d s i n c e t h e Septeaber 1956 r e p o r t 
a re t a b u l a t e d and a summary of t h e f i n d i n g s 
I s p r e s e n t e d . Bone a a r r o v s t u d i e s on a 
s e r i e s o f 5 - l e v e l t e s t - r u n Pu dogs s a c r i f i c e d 
a t I n t e r v a l s o f 1 day t o 2 yea rs a re 
t a b u l a t e d and s u a a a r l e s o f t he f t . n d l n g s a r e 
g i v e n . A d d i t i o n a l t o x i c i t y dogs have been 
added t o t h e b l o o d v o l u a e s t u d i e s and r e p e a t 
d e t * r a l n a t l o n s have been a ide on t o x i c i t y 
deqs v h l c h have shewn a change I n venous 
h e a a t o c r l t s i n c e t h e i r l a s t d e t e r a i n a t i o n . A 
d i s c u s s i o n I s p resen ted o f the s t u d i e s on 
c o n c e n t r a t i o n o f s t e r o i d s In b l o o d and u r i n e , 
and c a t a b o l l s a o t uc 10 C o r t i s o l by 
cs teosa rcoaa c e l l s . The qroup v o r k l n q I n t h e 
Cancer Research L a b o r a t o r y , Depa r taen t o f 
Anatoay has shovn t h a t 1) a a l l q n a n t c e l l s o f 
c e r t a i n t y p e s have a s t e r o i d c o n v e r s i o n 
a e t a h o l l s a v h i c h d i f f e r s f r c « t h e i r n o r a a l 
ce l ' j t t .ar c o u n t e r p a r t s and , 2) c e r t a i n o f 
t hese c o n v e r s i c n p r o d u c t s appear i n b l o o d and 
u r i n e and aay be o f d l a a n o s t l c and p r o q n o s t i c 
s i g n i f i c a n c e . ( IC«) 

A t a l l " I s I n c l u d e d on h e a a t o l o g l c a l 
d e t e r a l n a t l o n s o f 1 t o 5 l e v e l Pu 239 I n j e c t e d 
dogs . Tab les a r e p r e s e n t e d on p r e - s a c r i f i c e 
b lood f i n d i n g s and bone a a r r o a a y e l o l d - e r y t h o l d 
r a t l e a on S - l e v e l t e s t - r u n Pu doqs . A t a b l e on 
the t l o o d v o l u a e s t u d i e s o f t o x i c i t y dogs i s 
a l s o I n c l u d e d . 

<a«2> 
C o a q h e r t y , J . f l . , J . I . Bowers , R.C. Bay, and P. 
Aeyanonda, O n i v e r s i t y o f o t a h . C o l l e g e o f 
R e d l c l n e , R a d l o b l o l o g y l a b o r a t o r y . S a l t l a k e 
C i t y , 0T . 1955, August 

CesFar lson o t fleaatoloqlc E f f e c t s o f I n t e r n a l l y 
D a p e i l t e d Radlua and P l a t o n i u a I n Dogs. P a r t o f 
P roceed ings o f \ ibe » 0 t h Annua l R e s t i n g o f t h e 
R a d i o l o g i c a l S o c i e t y o f w o r t h A a e r l c a h e l d l a 
l e s Ange les , C a l i f o r n i a , Deceabor 5 - 1 0 , 195a. 
P u b l i s h e d I n R a d l o l o q y , 65 (2 ) . 253-259 . 

R e a a t o l o q l c a l t e r a t i o n s observed d u r i n g t h e 
f i r s t year f o l l o v i n g i n t r a v a n o n s i n j e c t i o n o f 
Pa and Ra i n t o beag le dogs a r e r e p o r t e d . 
Afcoat 90* o f t h a Pa 239 I s r a t a l a e d l a t h e 
bedy and a o s t o t t h i s I s f i x e d on p e r i o s t e a l 
and e n d o s t e a l s a r f a c e s o f t ha bone . 
» F F r o x i a a t e l 7 25* o f t b e Ra 226 I s r e t a i n e d 
and I s d e p o s i t e d d i f f u s e l y I n t h o boae . 
R e a a t o l o g l c r esponses v a r a s l a l l a t i n daqree 
vhen c e a p a r a b l a aaoun ta o f t h a r a d i o n u c l i d e s 
a re r e t a i n e d I n t h a b o d y , o n l y I n 
e r y t h r o c y t e raaponsa c o a l d any g r e a t e r a f f e c t 
ba n o t e d ( o r Po. Tha reason f o r i ; c « 
c c n s l s t a n t d e p r e s s i o n o f r ad c a l l r a l a a a vaa 
n o t appa ren t a t t h a p r e s e n t s t a g a o f t b a 
s t u d y . B l ood l y a p h o c y t e a dacraaaad 
a l g n l f l c a n t l y i n naabar d a r i n g t h a f i r a t 
y a a r . ( M R ) 
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<443> 
Dougher t y , J . I I . , and l . S . R o s e n b l a t t , O n i v e r s i t y 
of U t a h , c o l l e g e o f M e d i c i n e , D i v i s i o n o f 
R a d i o b i o l o g y , Department o f Anatomy, s a l t l a k e 
C i t y , OT. 1971 

Long-Term H e m a t o l o g i c a l E f f e c t s o t I n t e r n a l 
E m i t t e r s i n B e a g l e s . R a d i a t i o n Research, 18, 
319-331 

The h e m a t o l o g i c a l e f f e c t s o f f i v e I n t e r n a l 
e m i t t e r s namely , Ra 226, Pu 239, Ra 228, Th 
228 and Sr 90 i n j e c t e d i n t o a d u l t b c s g l e s 
have been a n a l y z e d f o r 8 yea rs p o s t i n f e c t i o n . 
F i v e t o seven dose l e v e l s v e r e u t i l i z e d per 
r a d i o n u c l i d e r a n g i n g f rom near p e r m i s s i b l e 
l e v e l s t o l e v e l s caus ing hone t u a o r s . The 
main h e m a t o l o g i c a l a l t e r a t i o n s were 
d e p r e s s i o n c f g r a n u l a r l e u k o c y t e s and, t o a 
l e s s e r e x t e n t , e r y t h r o c y t e s . The d e p r e s s i o n s 
o f l e u k o c y t e s v e r e dose dependent . Soae 
r e c o v e r y vas n o t e d a t h i g h e r l e v e l s f o r 
po l ymorphonuc lea r l e u k o c y t e s bu t n o t f o r 
l y a p h o c y t e s . T r a n s i e n t d e p r e s s i o n s o f b l ood 
c e l l s vere seen a t l o v e r dose l e v e l s . For 
any t y p e o f c e l l , a l n i a a l v a l u e s were s i a l l a r 
f o r a l l r a d i o n u c l i d e s and a t comparable dose 
l e v e l s . R e l a t i v e t o x i c i t i e s o t t h e 
r a d i o n u c l i d e s t o t h e h e m a t o p o i e t i c s ys tea 
v e r e r e l a t e d t o d e p o s i t i o n p a t t e r n s and t y p e 
o f p a r t i c l e e a i s s i o n . (Auth) 

<44 4 > 
D u r a k o v i c , A . B . , J . G . H o l l i n s , and N.C. S t o r r , 
N a t i o n a l Research C o u n c i l o f Canada, D i v i s i o n o f 
B i o l o g i c a l S c i e n c e s , O t t a v a , O n t a r i o , Canada. 
1973, Hay 

The I n f l u e n c e o f Age and Sex on the Me tabo l i sm 
o f Amer lc ium by R a t s . H e a l t h P h y s i c s , 2 " , 
541-546 

The r e t e n t i o n o f Am 241 by the v h o l e body and 
t i s s u e s vas s t u d i e d i n s a l e and f e a a l e r a t s 
o f f o u r ages a f t e r i n t r a v e n o u s i n j e c t i o n o f 
a m e r i c i u a i n t h e f o r a o f c i t r a t e . 
s L q n l f i c a n t v a r i a t i o n s o f t h e a e t a b o l l s a o f 
a a e c i c i c a v i t h aqe and sex v e r e d e a o n s t r a t e d 
i n k i d n e y , l i v e r , and bone. The 
c o n c e n t r a t i o n o f a a e r l c l u a by k idney and 
l i v e r v a s p o s i t i v e l y c o r r e l a t e d v i t h age , 
v h i l e t h e c o n c e n t r a t i o n by bone vas 
n e g a t i v e l y c o r r e l a t e d v i t h age . The 
c o n c e n t r a t i o n o f a a e r i c i u a by k idney and bene 
vas g r e a t e r i n male t h a n i n f e a a l e r a t s , b u t 
t h e c o n c e n t r a t i o n by l i v e r vas g r e a t e r i n t h e 
f e a a l e r a t s . The r a d i o t o x l c o l o g i c a l 
i m p l i c a t i o n s of t hese r e s u l t s are d i s c u s s e d . 
(Auth) 

<445> 
B e l y a e v , T u . A . , Not g i v e n . 1969 

Amer i c i ua 241 D i s t r i b u t i o n i n Rats and t h e 
E f f e c t o f Coap lex i nq Substances on I t s 
E l i m i n a t i o n . AEC- t r -7195 ; P a r t o f H o s k a l e v , 
r u . l . ( E d . ) , R a d i o a c t i v e I s o t o p e s and t h e Body, 
(p . 1 6 8 - 1 7 4 ) , 458 p . 

The d i s t r i b u t i o n o f a a e r l c i u a i n t h e body o f 
r a t s a f t e r 1, 3 , 14, 30 , 90 and 180 days 
f o l l o v i n g i n t r a p e r i t o n e a l i n j e c t i o n o f 
amer i c ium c h l o r i d e ( 1 . 2 u c l / r a t ) vas s t u d i e d . 
About 55% o f t h e i s o t o p e i s r e t a i n e d i n t h e 
l i v e r and 20-25% i n t h e s k e l e t o n . Wh i le 
a m e r i c i u a I s g r a d u a l l y e l i m i n a t e d f r o a t h e 
l i v e r (1% o f a d m i n i s t e r e d g u a n t i t y remains 
a f t e r 6 a o n t h s ) , i t s c o n t e n t i n t h e s k e l e t o n 

remains c o n s t a n t ove r a h a l f y e a r . Amer i c iua 
d isappears f a i r l y r a p i d l y f r o a t h e b l o o d : 
50% o f t he a d a l n i s t e r e d dose I s no ted I n t h e 
b lood a f t e r 3 m inu tes and o n l y 4% a f t e r 2 
hou rs . DTPA and a a i x t u r e o f 
t - a m l n o p o l y a c e t l c a c i d s have a s t r o n g e f f e c t 
en t h e e l i m i n a t i o n o f a a e r i c i u a . 
T e t r a c y c l i n e I s l e a s t e f f e c t i v e , l o v e r l n g t h e 
a a e r l c i u * c o n t e n t p r e f e r e n t i a l l y i n s o f t 
t i s s u e s . (Auth) 

Tab le 1 shovs Aa 241 c o n t e n t i n o rgans and 
e x c r e t a o f r a t s i n % o f a d a i n i s t e r e d dose a t 
d i f f e r e n t p e r i o d s a f t e r I P a d a i n l s t r a t l o n o f Am 
241 AsC13. 

<446> 
Garner , R . J . , U.S. E n v i r o n m e n t a l P r o t e c t i o n 
Agency, R a d i a t i o n O f f i c e , R o c k v l l l e , WD. 1972 

T rans fe r o f R a d i o a c t i v e M a t e r i a l s f r o a t h e 
T e r r e s t r i a l E n v l r o n a e n t t o A n l a a l s and Man. The 
Chea ica l Rubber Coapany, CRC P ress , C l e v e l a n d , 
O h i c , 57 p. 

Nuc l i des which p r e s e n t a p rob lea I n t h e 
f o r e s e e a b l e f u t u r e i n t r a n s f e r f r o a t h e 
t e r r e s t r i a l e n v i r o n a e n t t o man and a n l a a l s 
are t r i t i u m , Kr 8 5 , I 129, I 131 and Pu 239. 
The d a t a f o r many l o n g - l i v e d n u c l i d e s a re 
inadeguate t o p e r m i t a v a l i d assessment o f 
the conseguences o f b u i l d - u p i n the 
e n v l r o n a e n t and hence Inadegua te t o p e r a l t 
l i t t l e aore than s p e c u l a t i o n on t h e 
s i g n i f i c a n c e o f t h e i a p a c t o f a a n ' s c u r r e n t 
a c t i v i t i e s upon f u t u r e g e n e r a t i o n s . The d a t a 
necessary t o make reasonab le p r e d i c t i o n s o f 
the impac t o f t h e s h o r t - l i v e d n u c l i d e s t h a t 
would p redomina te under c i r c u m s t a n c e s o f 
peace fu l uses o f a t o a i c energy o r a n u c l e a r 
acc iden t and t h e subseguent b e h a v i o r , 
p o s s i b l y o v e r s e v e r a l decades, o f many o f t h e 
assoc ia ted l ong l i v e d n u c l i d e s a r e a v a i l a b l e . 
(BP) 

P a r t of book on p l u t o n i u a 239 a b s t r a c t e d 
s e p a r a t e l y i n t h i s da ta b a s e . 

<447> 
Garner , R . J . , O.S. E n v l r o n a e n t a l P r o t e c t i o n 
Agency, R a d i a t i o n O f f i c e , R o c k v l l l e , HD. 1972 

P l u t o n l u a 239. p a r t o f T r a n s f e r o f R a d i o a c t i v e 
M a t e r i a l s f r o a t h e T e r r e s t r i a l E n v i r o n a e n t t o 
An laa ls and Man. The C h e a i c a l Rubber Coapany, 
CRC Press , C l e v e l a n d , O h i o , (p . » 1 ) , 57 p . 

Resuspension may becoae t h e H a l t i n g hazard 
t o aan and a n i a a l s f r o a d e p o s i t e d Pu 239. 
The c r i t e r i o n o f hazard v i l l be t h e degree o f 
suspens ion o f d u s t i n t h e r e s p l r a b l e s i z e 
range. A l though i n e x p e r i a e n t a l s t u d i e s 
conducted a t t h e Nevada Test s i t e l i t t l e o r 
nc resuspens ion o f Pu 239 o c c u r r e d excep t 
t r o a heavy g u s t s o f w i n d o r n e c h a r . l c a l 
d i s t u r b a n c e . I t a u s t be borne I n mind t h a t 
depos i t ed a a t e r i a l may becoae v e a t h e r e d o r 
s u f f e r d i s i n t e g r a t i o n t o a r e s p i r a b l e s i z e 
d u r i n g t h e p r o c e s s o t r esuspens ion - No 
s t u d i e s a re a v a i l a b l e t o i n d i c a t e i f 
v e a t h e r i n g I n c r e a s e s t h e b i o l o g i c a l a c t i v i t y 
o f pu 239. 

Whole book I s a b s t r a c t e d s e p a r a t e l y I n t h i s da ta 
base. 
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<0(|8> 
G o l d t h o r p e , H . C . , S . B e n n e t t , and B .A . O lsen , 
U n i v e r s i t y o f D tah , C o l l e g e o f R e d l c l n e , 
Rad lob lo l ogy l a b o r a t o r y . S a l t l a k e C i t y , OT. 
1957, narch 31 

B l o c h e a l c a l R e p o r t . AECO-3522: P a r t a f Annual 
Progress R e p o r t , ( p . 1 1 5 - 1 3 1 ) , 177 p . 

The r e p o r t i s d i v i d e d i n t o f e u r p a r t s . Tbe 
f i r s t p a r t p resen ts t h e b a s i c c l i n i c a l 
c h e a i s t r y f o l l o w i n g r a d i o i s o t o p e i n j e c t i o n . 
The b a s i c c l i n i c a l c h e a i s t r y ve r k c f t h i s 
group i s r e p o r t e d i n t h e saae Banner as i n 
p r e v i o u s r e p o r t s , t h a t i s a t t h i r t y and s i x t y 
days , s i x aonths and a t y e a r l y i n t e r v a l s 
p o s t i n j e c t i o n . P l a t o n l a a shows aore b l o o d 
c h e a i s t r y changes t h a n r a d i u a , r a d i o t h c r l u a 
oc a e s o t h o r l u a b u t t h e average days o f l i f e 
a f t e r i n j e c t i o n w i t h p l u t a n i u a b e f o r e hav ing 
t o Se s a c r i f i c e d a r e l o n g e r than w i t h any o f 
t h e o t h e r I s o t o p e s b e i n g s t u d i e d . As t h e 
nuaber of dogs i n v o l v e d i n each I s o t o p e 
s e r i e s i n c r e a s e s t h e s t r i k i n g chanqes seen i n 
t h e v a l u e s o f t h e v a r i o u s se rus c o n s t i t u t e n t s 
a r e l e s s pronounced. There a r e s t i l l 
I n d i v i d u a l dogs showing s t r i k i n g changes b u t 
they becoae c o d i f i e d i n t b e average v a l u e s 
o b t a i n e d w i t h comparab ly t r e a t e d dogs. 
Changes i n t he b l ood c h e a i s t r y va l ues f r o n 
n o r a a l do no t n e c e s s a r i l y l e a n t h a t t h e 
i s o t o p e i s nore t o x i c t h a n ano ther one 
shov ing s a a l l e r changes i n v a l u e s . I ! : " nex t 
p a r t d i scusses t h e e f f e c t s o f a g i n g on th t . 
g l y c o p r o t e i n and se rosuco ld l e v e l s i n t h e 
s e r u n . A graph i s p resen ted shov ing t h e 
r e s u l t s o f the s t u d y . I n p a r t t h r e e t h e 
e f f e c t s o f i n j e c t e d r a d i o i s o t o p e s on t h e 
b l o o d serun g l y c o p r o t e i n and s e r c n u c o i d s a r e 
d i s c u s s e d . Data i s t a b u l a t e d f o r Pa, Ra, 
HsTh, RdTh and S r , g i v i n g t h e g l y c o p r o t e i n 
and s e r o n u c c i d v a l u e s i n ag/100 n l s e r u n . 
The f i n a l p a r t i n t h e r e p o r t d i scusses 
g l y c o p r o t e i n and seromucoid b lood se rua 
l e v e l s o f s a c r i f i c e d dogs w i t h d a t a t a b u l a t e d 
f o r i n d i v i d u a l dogs . (ICR) 

Tables a re i n c l u d e d which g i v e t h e se run 
c h e n l o t r y va lues and t h e g l y c o p r o t e i n and 
se roauco ld va lues i n ng /100 n l serun f o r dogs 
i n j e c t e d w i t h Pu 239, Ra 226 , Ra 228, Th 228 and 
Sr 90. Another t a b l e g i v e s the g l y c o p r o t e i n and 
se ronuco ids va l ues i n ng/100 n l serua f o r 
s a c r i f i c e d dogs . 

<449> 
H a a i l t o n , E . T . , R a d i o l o g i c a l P r c t e c t l o n S e r v i c e , 
S u t t o n , S u r r e y , Eng land. 1972, February 

The c o n c e n t r a t i o n o f O ran ian i n Ban and H i s 
D i e t . Hea l t h Phys i cs , 22, 149-153 

Fron neasurenents o t t h e c o n c e n t r a t i o n o t 
a ran iun i n n o r n a l hunan t i s s u e s , i t i s 
e s t i n a t e d t h a t a 70-kg nan (ICRP s tanda rd 
Han) c o n t a i n s a n i n l n u n o f a p p r o x i a a t e l y 100 
ug 0 and a nax iaun o f a p p r o x i n a t e l y 125 ug 0 . 
The c o n c e n t r a t i o n o f u r a n i u n i n i t e n 3 o f 
food and p repared d i e t f r o n t h e U n i t e d 
Kingdom sugges ts a d a l l y i n t a k e o f 
a p p r o x i n a t e l y 1 ug (I. (Auth) 

Table 1 shows the c o n c e n t r a t i o n c f u r a n i u n i n 
hunan organs and t i s s u e s . Tab les 2a and 3 show 
the c o n c e n t r a t i o n o f u r a n l u a i n v a r i o u s i t e n s o f 
d i e t . 

<u50> 
Ham i l t on , E . I . , R a d i o l o g i c a l P r o t e c t i o n s e r v i c e , 
S u t t o n , s u r r e y , Eng land. 1970, Oc tober 

The c o n c e n t r a t i o n o f tiranlua I n A i r f r o n 
c e n t r a a t e d n a t u r a l Env i ronments . H e a l t h 
P h y s i c s , 19 , 511-520 

The c o n c e n t r a t i o n of u r a n i u n i n t h e a i r was 
d e t e r n i n e d by t h e f i s s i o n t r a c k method, u s i n g 
po l yca rbona te d e t e c t o r s , f rom two c o n t r a s t e d 
n a t u r a l env i r onmen ts , namely, t h e 
R a d i o l o g i c a l P r o t e c t i o n S e r v i c e s i t e a t 
S u t t o n , O . K . , and d u r i n g an ocean t r a v e r s e 
f r o n B e l g i a n t o A n t a r c t i c a . A n o d a l 
c o n c e n t r a t i o n o f 20 x 10(E-12) g 0 /n3 a i r and 
45 ug o f d u s t / n 3 a i r vas o b t a i n e d f o r t h e 
Su t ton s i t e v h i c h i s e q u i v a l e n t t o a n o d a l 
c o n c e n t r a t i o n o f 0.4 ppn 0 i n t h e a i r 
p a r t i c u l a t e n a t t e r . A mean c o n c e n t r a t i o n of 
4 . 1 x 101E-12) ug D/n3 a i r vas o b t a i n e d f o r 
A t l a n t i c ocean a i r sanp led i n t h e No r the rn 
Hemisphere; i n t h e Sou thern Hea iephere , no 
u ran iun vas d e t e c t e d i n nany o f t h e s a a p l e s , 
b u t a nean c o n c e n t r a t i o n o t 3 x 10(E-12) g 
0/a3 a i r vas o b t a i n e d f o r a i r s a n p l e d on the 
land mags o f A n t a r c t i c a . Va r i ous sou rces a re 
c o n s i d e r e d t o accoun t f o r t h e presence o t 
u r a n i u n i n t h e a i r . A c o r r e l a t i o n be tveen 
t h e p e r i o d i c i t y of f i s s i o n p r o d u c t s i n t h e 
a i r and t h e c o n c e n t r a t i o n o f u r a n i u n i s 
no ted . I t i s conc luded t h a t u r a n l a a p resen t 
i n the a i r a t a p a r t i c u l a r s i t e c o n s i s t s o t 
l o c a l d e b r i s , t o g e t h e r v i t h d i s t a n t d e b r i s 
t r a n s p o r t e d as a r e s u l t o f v o r l d v i d e 
a e t e o r o l o g i c a l c o n d i t i o n s , (Auth) 

F i g u r e 3 shovs t h e v a r i a t i o n s i n t h e 
c o n c e n t r a t i o n o f u r a n i u n i n a s o i l p r o f i l e a t 
S u t t o n , O n i t e d K ingdoa. 

<451> 
H a r l e y , O.H. ( E d . ) , H e a l t h and Sa fe t y 
l a b o r a t o r y . Hew T o r k , HY. 1972 

HASL Procedures Hanual . HASi-300, (S-1) • 103 p. 

The f i t s t s e c t i o n o f t he procedures Hanual 
d i s c u s s e s r a d i o a c t i v i t y f u n d a a e n t a l s , 
c o u n t i n g ( d e t e c t o r s ) and s t a t i s t i c s . The 
nex t s e c t i o n * s devoted t o s a n p l i n g 
p r i n c i p l e s am ae thods . The p r o p e r t i e s of 
a e r o s o l s a re d e s c r i b e d , as w e l l as 
i n s t r u n e n t a t i o n f o r accu ra te neasurenen t o f 
sanp le v o l u n e , a i r movers ( p o s i t i v e 
d i sp lacemen t puaps and c e n t r i f u g a l punps) , 
a p p l i c a t i o n of a i t s a n p l i n g i n t h e e v a l u a t i o n 
and c o n t r o l o f t h e o c c u p a t i o n a l e n v i r o n n e n t , 
and d e t a i l s of s o i l s a n p l i n g ( 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 base and i n c l u d e s 
sone s e a s u r e i e n t s f o r Pa 239 a t v a r i o u s 
s i t e s ) . Procedures are o u t l i n e d f o r t h e 
r a d l o c h e n l c a l d e t e r m i n a t i o n o f 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 ce 141, Cs 137, Fe 
55, Fe 59, t r i t i u n , P 32 and Sr 90. (FHH) 
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<»52> 
H a r d y , 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 , 
E n v i r o n m e n t a l S t u d i e s D i v i s i o n , Hew T o r k , HI. 
1973, 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 Susaary R e p o r t (Sep teaber 1 , 1972 
t h r o u g h December 1 , 1 9 7 2 ) . (1ASL-266; 172 p . 

c u r r e n t d a t a i s p r e s e n t e d f r c a t h e HASL 
P a l l o u t P r o g r a a , t h e n a t i o n a l R a d i a t i o n 
L a b o r a t o r y i n Nev Z e a l a n d , and t h e EURATON 
J o i n t N u c l e a r Research C a n t e r 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 o f 
i n t e r p r e t i v e r e p o r t s on s t r o n t i u m 90 f a l l o u t 
o v e r t b e A t l a n t i c , f a l l o u t t r i t i u a and dose 
commi tmen t , and q u a l i t y c o n t r o l a n a l y s e s o f 
s u r f a c e a i r , f a l l o u t , d i e t , and bone a n a l y s e s 
d u r l n q 1971. Subsequent 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 o f r a d i o n u c l i d 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 , 
s i l k , and t a p v a t e r . A b i b l i o g r a p h y o f 
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) 

T a b l e s o f Pu 238 and Pu 239 c o n c e n t r a t i o n s i n 
s u r f a c e a i r d u r i n g 1965-1972 f o r s e v e r a l 
c o u n t r i e s e r e g i v e n i n t h e a p p e n d i x . 

<U53> 
H a r l e y , J . H . ( E d . ) , H e a l t h and S a f e t y 
L a b o r a t o r y , Nev T o r k , NT. 1972 

s o i l s a a p l l n q . K A S l - 3 0 0 ( S - 1 ) ; P a r t o f HASL 
P rocedu res Hanua l , (p . 1 3 - 5 3 ) , 103 p . 

The s a m p l l n q o f s o l i i s a u s e f u l app roach t o 
d e t e r m i n l n q t h e accumu la ted amounts o f 
a i r b o r n e l o n g - l i v e d r a d i o a c t i v e c a n t a a l n a n t s 
and s t a b l e c c n t a n i n a n t s t h a t d e p o s i t on t h e 
g r o u n d . S o i l s a m p l i n g I s o f l i t t l e v a l u e i n 
a t t e m p t i n g t o e s t i m a t e s m a l l I n c r e m e n t s o v e r 
a p e r i o d o f a f e v y e a r s o r l e s s and I s n o t a 
good r o u t i n e ae thod o f e n v i r o n m e n t a l 
a o n i t o r i n q e x c e p t i n p r e - o p e t a t l o n a l s u r v e y s . 
C o l l e c t i o n s o f d e p o s i t i o n o r o f a i r b o r n e 
m a t e r i a l a r e aueh more s p e c i f i c and g i v e such 
s o r e i n f o r m a t i o n v i t h r e s p e c t t o t h e t i n e 
vhen c o n t a m i n a t i o n o c c u r r e d . S o i l samp les 
s h o u l d o n l y be used a f t e r a p l a n t I s i n 
o p e r a t i o n vhen t h e p r o p e r n e a s u r e n e n t s have 
n o t t e e n made b e f c i e h m d and i t i s n e c e s s a r y 
t o s a l v a g e seme i n f o r m a t l c n a f t e r a 
c o n t a a i n a t i o n has o c c u r r e d . The v a r i o u s 
p u r p o s e s f o r v h i c h s o i l s a a p l i n g has been 
adop ted a r e d e s c r i b e d . They i n c l u d e d e p o s i t 
i n v e n t o r i e s such as t h e e a t i a a t i o n o f t o t a l 
aaoun t o f Pu r e l e a s e d f r o a t h e Rocky P l a t s 
P l a n t , d e p o s i t i o n l n c r e a e n t , a g r i c u l t u r a l 
a v a i l a b i l i t y , r e s u s p e n s i o n a v a i l a b i l i t y , and 
d i s t r i b u t i o n o f c o n t a a l n a n t . The a e c h a n i c a l 
p r o c e d u r e s recoaaended f o r s a m p l i n g and f o r 
p r e p a r a t i o n o f t h e sample a r e g i v e n . The 
p r o c e d u r e s d e s c r i b e d i n c l u d e t h e c e r e method , 
t e m p l a t e ae thod and d e p t h p r c f i l e . The 
r e p r o d u c i b i l i t y o f s a a p l i n g I s d i s c u s s e d . 
(PHH) 

T a b l e 1 shovs t he compa r i son o f e s t i a a t e s o f 
r a d i o n u c l i d e s |Sr 9 0 , Cs 137 and Pu 239) a t 
nearby s i t e s . 

<05»> 
Heape luann, L . H . , C . R . R l chaond , and a . I . f o e l z , 
O n i v e r s i t y o f R o c h o s t e r , Schoo l o f M e d i c i n e and 
D e n t i s t r y , D e p a r t a e n t o f R a d i o l o g y , R o c h e s t e r , 
MY! l o s A l o 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 a o a , NH. 1973, J a n u a r y 

A T v e n t y - s e v e n Year S tudy o f S e l e c t o d Los 
A laaos P l u t o n i u a Worke rs . LA-51H8-HS; 31 p . 

T w e n t y - f i v e a a l e s u b j e c t s vho worked v i t h 
p l u t o n i u a d u r i n g Wer ld War I I under 
e x t r a o r d i n a r i l y c r u d e w o r k i n g c o n d i t i o n s have 
been f o l l o v e d m e d i c a l l y f o r a p e r i o d o f 27 
y e a r s , w i t h i n t h e p a s t y e a r , 21 o f t h e s e sen 
have been e x a a l n a d a t t h e l o s A laaos 
S c i e n t i f i c L a b o r a t o r y , and 3 a o r e v l l l be 
s t u d i e d i n 1973. I n a d d i t i o n t o p h y s i c a l 
e x a a i n a t i o n s and l a b o r a t o r y s t u d i e s ( c o s p l e t e 
b l o o d c o u n t , b l o o d c h e a i s t r y p r o f i l e , and 
u r i n a l y s i s ) , r o e n t g e n o g r a a s v e r e t a k e n o f 
t be c h e s t , p e l v i s , k n e e , and t e e t h . The 
ch ronosones o f l y m p h o c y t e s c u l t u r e d f r o a t h e 
p e r i p h e r a l b l o o d and c e l l s e x f o l i a t e d f r o n 
t b e pu lmonary t r a c t v e r e a l s o s t u d i e d . U r i n e 
spec imens assayed f o r p l u t o n l a n gave a 
c a l c u l a t e d c u r r e n t body burden ( e x c l u d i n g t h e 
l ungs ) r a n g i n g f r o a 0 . 0 0 5 t o 0 . 0 2 u c i , and 
l o v - e n e r g y r a d i a t i o n e m i t t e d by i n t e r n a l l y 
d e p o s i t e d t r a n s u r a n i c e lemen ts i n t h e c h e s t 
d i s c l o s e d l u n g bu rdens p r o b a b l y o f l e s s t h a n 
a p p r o x i m a t e l y 0 . 0 1 u c l . To d a t e , none o f t h e 
a e d i c a l f i n d i n g s i n t h e g roup can be 
a t t r i b u t e d d e f i n i t e l y t o i n t e r n a l l y d e p o s i t e d 
p l u t o n l u a . The b r o n c h i a l c e l l s o f s e v e r a l o f 
t b e s u b j e c t s shoved a o d o r a t e t o Barked 
a e t a p l a s t i c c h a n g e , b u t t h e s i g n i f i c a n c e o f 
these changes i s n o t c l e a r . D i s e a s e s and 
p h y s i c a l changes c h a r a c t e r i s t i c o f a s a l e 
p o p u l a t i o n e n t e r i n g i t s s i x t h decade v e r e 
o b s e r v e d . Because o f t h e s m a l l body b u r d e n s 
on t h e o r d e r o f t h e maximun p e r m i s s i b l e l e v e l 
i n t h o s e nen so h e a v i l y exposed t o p l u t o n i u a 
cenpounds , i t i s c o n c l u d e d t h a t t h e body has 
p r o t e c t i v e a e c h a n l s a s v h l c h a r e e f f e c t i v e I n 
d i s c r l n l n a t l n g a g a i n s t t h e s e a a t e r l a l s 
f o l l o w i n g sone t y p e s o f o c c u p a t i o n a l 
e x p o s u r e s . T h i s i s p resumab ly e x p l a i n e d by 
t he i n s o l u b i l i t y o f aany o f I t s compounds. 
P l u t o n i u m I s more t o x i c t han r a d i u a I f 
d e p o s i t e d I n c e r t a i n body t i s s u e s , e s p e c i a l l y 
bone; h o v e v e r , f r o n t h e p r a c t i c a l p o i n t o f 
v l e v , p l u t o n l u a seeas t o be l e s s haza rdous t o 
h a n d l e . (Auth) 

Appendix B g i v e s a u r i n e assay n e t h o d and 
e q u a t i o n s f o r e s t l a a t i n g body b u r d e n . T a b l e u 
shows Pu body burden e s t i a a t e s f o r aan f o l l o v l n g 
exposu re . T a b l e 5 shovs e c c u n u l a t e d a v e r a g e 
o r g a n doses f o r p e r s o n s exposed t o Pu by 
I n h a l a t i o n . 

<««5> 
H i l l y e r , R . P . , and G .E . O a g l e , Dow C h e a i c a l 
Ccapany, Rocky P l a t s D i v i s i o n , S o l d e n , CO. 
1973, June 15 

E l e c t r o n D i f f r a c t i o n S tudy o f P l u t o n i u n O x i d e 
P a r t i c u l a t e s i n Dag Lynph T i s s u e . RPP-2050; 7 p . 

t o p l i t e a l l ymph-node s e c t i o n s f r o a b e a g l e 
dogs were e x a a l n e d v i t h t h e e l e c t r o n 
a i c r o s c o p e i n c r d e r t o d e f i n e l o c a l i z e d 
p a r t i c u l a t e s . By aeans o f a u t o r a d i o g r a p h y , 
p a r t i c u l a t e s I n t h e l y a p h t i s s u e had been 
d e t e r a i n e d p r e v i o u s l y t o be a l p h a e a i t t e r s 
( r a d i o a c t i v e ) . Hoveve r , v i t h e l e c t r o n 
d i f f r a c t i o n , t h e p a r t i c u l a t e s have been 
I d e n t i f i e d as p l u t o n i u a o x i d e ( P u 0 2 ) . (Au th ) 
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<056> 
Hodge, V . P . , T . R . P o l s o a , and O.R. Toang, 
S c r i p p s I n s t i t u t i o n o f o c e a n o g r a p h y , l a J o l l a , 
CA. 1973 

R e t e n t i o n o f F a l l o u t c o n s t i t u e n t s i n Oppor 
l a y e r s o f t h e P a c i f i c ocean as I s t l a a t e d f r o a 
S t u d i e s o f a Tuna P o p u l a t i o n . COHP-720700-10; 
I A E A / S H - 1 5 8 / 1 5 ; S T I / P 0 8 / 3 1 3 ; P a r t o f P r o c e e d i n g s 
o f a S y a p o s i u a on t h e I n t e r a c t i o n o f R a d i o a c t i v e 
C o n t a m i n a n t s w i t h t h e C o n s t i t u e n t s o f t h e M a r i n e 
E n w l r o n a e n t h e l d I n S e a t t l e , W a s h i n g t o n , J u l y 
1 0 - 1 1 , 1972 , ( p . 2 6 3 - 2 7 6 ) , 786 p . 

Repeated a e a s u r e a e n t s o f c o b a l t 6 0 , z i n c 6 5 , 
aanganese 5 1 , c e s i u a 137 , s i l v e r 110a, s i l v e r 
108a, and p l u t o n l u a 239 I n s e v e r a l o r g a n s o f 
a l b a c o r e t u n a s o q g e s t t h a t t h e upper l a y e r s 
o f t h e n o r t h P a c i f i c ocean c a n r e t a i n l a r g e 
f r a c t i o n s o f s e v e r a l s p e c i e s o f t r a c e 
e l e a e n t s f o r p e r i o d s o f » decade o r n o r e . 
For e x a a p l e , ces ium 137 c o n c e n t r a t i o n s i n t h e 
l i v e r a n d a u s c l e t i s s u e s o f n o r t h P a c i f i c 
a l b a c o r e caugh t f r o a 1965-1971 d e c r e a s e d t o 
h a l f i n a b o u t 10 y e a r s . I s c o a p a r l a o n , t h e 
r e p o r t e d r a t e o f i n p u t f r o a f a l l o u t d u r i n g 
t h i s p e r i o d dec reased ao re r a p i d l y , c l o s e r t o 
h a l f I n one y e a r . T h i s s u g g e s t s a s t r o n g 
r e t e n t i o n o f c e s i u a 137 i n t h e uppe r v a t e r 
aaases v h l c h a r e a c c e s s i b l e t o t h e f i s h . I t 
I s o f I n t e r e s t t o n o t e t h a t l o n g 
e n v i r o n a e n t a l p e r s i s t e n c e s i n t h e upper 
o c e a n i c l a y e r s a r e a l s o i n d i c a t e d f o r soae 
o t h e r n u c l i a c s t h a t a r e auch a o r e h i g h l y 
a c c u a u l a t e d by o r g a n i s e s t h a n i s c e s i u a . For 
e x a a p l e , c o b a l t 60 and s i l v e r 108a 
c o n c e n t r a t i o n s i n a l b a c o r e l i v e r t i s s u e s f e l l 
t o h a l f d u r i n g t h i s p e r i o d i n 2 . 6 and 7 . 1 
y e a r s r e s p e c t i v e l y . P l u t o n i u a 239 
c o n c e n t r a t i o n s I n t h e l i v e r s d e c r e a s e d t o 
h a l f i n a b o u t 3 . 5 y e a r s . The a t t e n u a t i o n 
r a t e o f z i n c 65 was d i s c o n t i n u o u s b e t v e e n 
1965 a n d 1968. T h i s f a c t , a l o n g w i t h 
o b s e r v a t i o n o f c o m p a r a t i v e l y h i g h r a t i o s o f 
z i n c 65 t o c o b a l t 60 I n t u n a s o f t h e s o u t h e r n 
h e a i s p h e r e f o l l o w i n g 1968, a u g g e s t s t h a t new 
l a r g e weapons were t e s t e d t h a t gave o f f 
r e l a t i v e l y l a r g e a a o u n t s o f z i n c 6 5 . (Au th ) 

F i g u r e 7 shovs t he c o n c e n t r a t i o n s o f Pu 239 i n 
l i v e r t lsso<?« o f a l b a c o r e t u n a c a u q h t o f f t h e 
c o a s t o f San D i e g o f r o a 1960-1971 . 

<058> 
B l v o o d , J . w . , Oak B ldo ' - N a t i o n a l L a b o r a t o r y , 
N u c l e a r S a f e t y I n f o r m a t i o n c e n t e r . Oak R i d g e , 
TN. 1971, J . i l v - A n g u s t 

E c o l o g i c a l Aspec ts o f T r i t i u a B e h a v i o r i n t h e 
E n v l r o n a e n t . N u c l e a r S a f e t y , 1 2 ( 0 ) , 326-337 

Review o f t h e l i t e r a t u r e i n d i c a t e s t h a t 
t t i t i u a can be t a k e n I n by p l a n t s and a n l a a l s 
and o r g a n i c a l l y b o u n d , r e g a r d l e s s o f aeans 
o f e x p o s u r e . However, t h e r e appea rs t o be no 
c o n c e n t r a t i o n f a c t o r r e l a t i v e t o hyd rogen a t 
a n ; l e v e l o f f o o d c h a i n s a n a l y z e d t o d a t e . 
I s o t o p e e f f e c t s a p p a r e n t l y do n o t 
s i g n i f i c a n t l y a l t e r t r i t l u a b e h a v i o r c o a p a r e d 
w i t h t h a t o f s t a b l e hyd rogen i n n a t u r a l 
e c o s y s t e n s . T u r n o v e r t i a e s o f t r i t i u a i n 
c c u p i e d e c o s y s t e a c o a p a r t a e n t s a r e .dependent 
on c l i a a t i c , h y d r o l o g i c a l , and a e t e o r o l o g i c a l 
f a c t o r s and t h u s a r e s i t e s p e c i f i c f o r each 
e c o s y s t e * . H a l f - t i m e s s r e such l o n g e r I n a 
d e s e r t e c o s y s t e a coapa red w i t h t h o s e i n a 
t r o p i c a l r a i n f o r e s t . The t o t a l e c o s 7 s t e a 
w i l l have a h a l f - t i a e o f r e t e n t i o n a t l e a s t 
aa l o n g as t h e c o a p a r t a e n t v l t h t h e l o n g e s t 
h a l f - t i m e . T r i t i u a body bu rden i s dependent 
on t he p a t h v a y s o f e x p o s u r e ; t i s s u e - b o u n d 
f r a c t i o n s a r i s e p r l a a r l l y f r o i o r g a n i c a l l y 
bcund t r i t i u a i n f o o d . B i o l o g i c a l h a l f - l i v e s 
o f t i s s u e - b o u n d f r a c t i o n s a r e l o n g e r t h a n t h e 
h a l f - l i f e o f t he b o d y - v a t e r coaponen t and 
aay be i t s l o n g as o n e - t h i r d o f t h e o r g a n i s e ' s 
l i f e - s p i n . T r i t i u a i n a l l c o a p a r t a e n t s i n a 
c h r o n i c a l l y c o n t a m i n a t e d e c o s y s t e a v o u l d be 
e x p e c t e d t o be u n i f o r a l y l a b e l e d v l t h H 3 , 
v l t h t h e t r i t i u a r a t i o b e i n g dependen t on 
r e l e a s e l e v e l s . (Au th ) (HP) 

<057> 
Edaundson, E . , J r . , v. S c h u l t x , and A . » . 
(Clement, J r . , o . s . E n v i r o n m e n t a l P r o t e c t i o n 
Agency, S e a t t l e , Hk ; Wash ing ton S t a t e 
O n i v e r s i t y , Depar tment o f Z o o l o g y , P u l l a a n , RA. 
1972 

Mar i ne R a d l o e c o l o g y , A S e l e c t e d B i b l i o g r a p h y o f 
Ron-Rqa . i i an L i t e r a t u r e . T I D - 3 9 1 7 ( S u p p l . 1 ) ; 76 
P. 

The 805 r e f e r e n c e s c o n t a i n a u t h o r , 
p u b l i c a t i o n d a t e , t i t l e , p u b l i c a t i o n 
d e s c r i p t i o n and s e c o n d a r y s o u r c e . No 
a b s t r a c t s o r I n d e x e s a r e i n c l u d e d . (HP) 



<1121> 

<059> 
E r o k h i n , R . A . , H.A. K o s h u r n i k o v a , V . K . L e a b e r g , 
r . 8 . L y u b c h a n a k i i , and c . i f . Heshe tov , Rot g i v e r . 
1966 

Con ten t and H i c r o d i s t r i b a t i o n o f P l u t e n l u s 239 
and M o r p h o l o g i c a l Changes i n t h e t a n g s o f Bats 
I n t r a t r a c h e a l ! j r A d a i n i s t e r e d T h i s I s o t o p e . 
AEC-t,—6900; P a r t o f H o s k a l e v , T o . 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 o f 
R a d i o a c t i v e I s o t o p e s , ( p . 122 -130 ) , 716 p . 

The b e h a v i o r o f Pu 239 i n t h e i a n g s when 
i n t r a t r a c h e a l l y a d a i n i s t e r e d i n t h e f o r n o f 
v a r i o u s s a l t s i s c h i e f l y d e t e r a i n e d by the 
p h y s i c o c h e a i c a l f o r a o f t h e conpoand 
a d a i n i s t e r e d . The Pu 239 c o n t e n t o f t h e 
l u n q s f o l l o w i n g t b e a d m i n i s t r a t i o n o f t b e 
n i t r a t e s a l t o f p l a t o n i u a I s 5-10 t i n e s as 
h i g h as f o l l o w i n g t h e a d a i n i s t r a t i c n o f 
s o d l u n p l a t o n y l t r i a c e t a t e . The e l i n l n a t l o n 
o f Pa 239 f o l l o w i n g i t s a d n i n i s t r a t l o n i n t h e 
f o r n o f t h e above a e n t i o t e d s a l t s cbeys t h e 
e x p o n e n t i a l l a w , e x c e p t t h a t on 
a d a i n i s t r a t i o n o f s o d l u a p l a t o n y l t r i a c e t a t e 
t h e e l i n l n a t l o n o c c u r s a t a such nc re r a p i d 
r a t e . The n i c r o d l s t r l b u t l a n o f Pu 239 i n 
t h e l u n g s o f r a t s i n t h e e a r l y s t a g e s 
b e g i n n i n g w i t h t h e 3 r d - o t h day i s r e l a t i v e l y 
u n i f o r a b u t subsequen t l y i t becones f o c a l , 
around v e s s e l s and b r o n c h i . A l a r g e anount 
of Pu 239 i s t r a n s p o r t e d f r o n t h e l u n g s by 
t h e nacrophages t o t b e r e g i o n a l l y n p h a t i c 
nodes. H i s t o l o g i c a l changes i n t h e l u n g s 
depend on the p a t t e r n o f n i c r c d l s t r l b u t i o n o f 
Pa 239 and a r i s e c h i e f l y i n t h e f o c i o f 
b u i l d - u p o f t he r a d i o i s o t o p e . The e a r l i e s t 
changes a r e d y s t r o p h y and desquaaa t l on o f t h e 
b r o n c h i a l and a l v e o l a r e p i t h e l i u n as w e l l as 
p e r i v a s c u l a r edena. T h i s i s f o l l o w e d by 
c h r o n i c i n f l a n n a t i o n . The p a t h o l o g i c a l 
p rocess r e s u l t s i n t h e onse t o f 
p n e u n o s c l e r o s i s and o c c a s i o n a l l y l ung c a n c e r . 
The s c l e r o t i c p rocess beg ins w i t h 
p r o l i f e r a t i o n o f c o n n e c t i v e - t i s s a e c e l l u l a r 
e l e n e n t s w i t h f o r n a t i o n c f f i b r o u s 
s t r u c t u r e s . At a l a t e r s tage t h i s i s 
accoapan ied by d i r e c t a c e l l u l a r s c l e r o s i s 
a g a i n s t a background o f l yapho and 
heaodynanlc d i s o r d e r s and h y p c x i a . (Auth) 

<060> 
Reward, E . B . , 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 . B i o l o g y 
D e p a r t a e n t , R i c h l a n d , WA. 1970, Deceaber 

The Morphology o f E x p e r l a e n t a l Lang Tuuo rs i n 
BGagle Dogs, cony-700501; AEC s y s p o s i u n s e r i e s 
Ho. 21; p a r t o f H e t t e s h e l a , P . , e t a l ( E d s . ) , 
P roceed ings o f a syapos lua on Morphology o f 
E x p e r i a e n t a l R e s p i r a t e r y C a r c i n o g e n e s i s h e l d i n 
C a t l l n h u r g , Tennessee, May 13-16, 1970, ( p . 
107-160) , 0B3 p . 

The r e s u l t s of a l o n g - t e r a s t u d y t o e v a l u a t e 
t h e p a t h o l o g i c e f f e c t s i n t he l u n g s f o l l o w i n g 
Pu 239 Puo2 p a r t i c l e I n h a l a t i o n , u s i n g beag le 
dogs as t h e e x p e r i a e n t a l a n l a a l s a re 
d e s c r i b e d . Of 00 dogs exposed t o Pa 239 PU02 
p a r t i c l e s hav ing a c o u n t aed ian d i a m e t e r o f 
0 . 1 t o 0 . 5 u , 22 d i e d w i t h p r l s a r y l u n g 
n e o p l a s i a 38 t o 110 months p o s t e x p o s u r e , 8 
d i ed o f pu lnona ry f i b r o s i s , 5 were k i l l e d f o r 
r a d i o n u c l i d e d i s t r i b u t i o n a e a s u r e a e n t s , and 5 
a re s t i l l a l i v e over 9 yea rs p o s t e x p o s u r e . 
I n i t i a l a l v e o l a r d e p o s i t i o n ranged f r o n 0 . 5 
t o 3 .5 u c i , and ecc t t su l a t ed r a d i a t i o n dose 
vas 2500 t o 12,000 r a d s . nost l u n g t u a o r s 
vere found t o be b r o n c h i o l e - a l v e o l a r 
ca rc inomas o f p e r i p h e r a l o r i g i n , v i t h t v o 
p e r i p h e r a l sguanous c e l l c a r c i n o a a s and t h r e e 
ep ide rmo id c a r c i n o a a s . A lso i n t h i s g roup o f 
degs t h e r e vere t h r e e t l . o r a c i c s a r c o a a s and 
t v o dogs w i t h a a l l g n a n t l y a p h o a a s . (Auth) 

<061> 
E a i r , W . J . , J . P . H e r r i n g , and L . A . George, 
Genera l E l e c t r i c conpany, Hanford A t o n i c 
p r o d u c t s O p e r a t i o n , B i o l o g y L a b o r a t o r y , 
R i c h l a n d , WA. 1962, January 15 

R e t e n t i o n , T r a n s l o c a t i o n , and E x c r e t i o n o f 
i n h a l e f l p l u t o n i u a . HW-72500: P a r t o f R o m b e r g , 
H.A• and Svezea, E.G. ( E d s . ) , Han fo rd B i o l o g y 
Research Annual Repor t f o r 1961, ( p . 6 1 - 6 6 ) , 180 
P-

The r e t e n t i o n , t r a n s l o c a t i o n , and e x c r e t i o n 
o f p l u t o n i u n i n dogs a r e coapared f o r 
i n h a l a t i o n o f s i x d i f f e r e n t p l u t o n i u n d i o x i d e 
a e r o s o l s and f o r p l u t o n i u n n i t r a t e . The 
t r a n s l o c a t i o n and o x c r e t i o n o f Pu 239 were 
s i g n i f i c a n t l y g r e a t e r a f t e r i n h a l a t i o n o f Po 
239 Pu 02 a e r o s o l v i t h a count ned ian 
d i a n e t e r (CUD) o f 0 .12 u than a f t e r 
i n h a l a t i o n o f a e r o s o l s w i t h CHD's o f 0 . 3 u t o 
0.60 u . The r a t e c f u r i n a r y e x c r e t i o n 
expressed as p e r c e n t o f t h e body burden vas 
about f i v e t i n e s g r e a t e r a f t e r i n h a l a t i o n 
than a f t e r i n t r a v e n o u s i n j e c t i o n o f p i u t o n l u t 
n i t r a t e , a l t h o u g h the sane t o t a l anount was 
exc re ted o v e r a 30-day p e r i o d . (Auth) 

T a b l e 1 shovs e x c r e t i o n , r e t e n t i o n , and 
t r a n s l o c a t i o n o f i n h a l e d p l u t o n i u n d i o x i d e i n 
d e g s . T a b l e 2 shovs the f a t e of pu t h i r t y days 
a f t e r a d n i n i s t r a t i o n o f p l u t o n i u n n i t r a t e . 



<062> 

<062> 
Hot g i v e n , Nevada O p e r a t i o n s o f f i c e , l a s Vegas, 
NV. 1972, June 

C l e o u p Summary Depor t , Tatua L'cae Vest S i t e , 
M i s s i s s i p p i . NVO-129; 16 p . 

t i l Tatnn Dose Test S i t e r a d i a t i o n dose 
l e v e l s which n i g h t be D O t n n t i a l l Y hazardous 
t o p resen t and f u t u r e huaan s u r f a c e use have 
been reduced t o t h e l owes t p r a c t i c a b l e 
l e v e l s , c o n s i s t e n t w i t h the a p p l i c a b l e 
g u i d e s . The c leanup was acccap l i she f t by (1) 
s a a p l i f l g and a n a l y z i n g o f s o i l , w a t e r , 
v e o e t a t i o n , and i nd igenous a n i a a l l i f e f r o a 
o n - s i t e vork areas and c o n t l q u o c s e f f - s i t e 
a reas , (2) e x c a v a t i n g and o l a c i n g a l l 
c o n t a a i n a t e d s o i l and puap lng a l l 
c o n t a a l n a t e d water and o t h e r accumulated 
contaaina<*.ed f l u i d s i n t o t h e Ta tua S a l t Doae 
nuc lea r c a v i t y , (?) s e a l i n g the c a v i t y by 
F lugg inq a l l d r i l l n d e n t r y h c l e s w i t h c e a e n t , 
and («) t r a n s p o r t i n g f o r d i s p o s a l a t NTS a l l 
r e a a i n l n g n o l l d s ( i n c l u d i n g s e v e r a l t y p e s o f 
m a t e r i a l ) , e q u l p a o n t , d e b r i s , and e t h e r 
p e r s o n a l p r o p e r t y e i ' - n e r c o n t a a i n a t o d o t 
suspec ted c t c o n t a a i n a t i c n . The p e s t - c l e a n u p 
r a d i o l o g i c a l s t a t u s o f the s i t e was 
d e t e r a i n e d by ana l yses o f s a r p l e s c f w a t e r , 
s o i l s , qarden produce and e n i i r o u a c n t a l 
saap les f t o a a a n ' s f o o d web i n c l u d i n g r a b b i t , 
s g u i r r e l , g u a l l , garden produce, c h i c k e n , 
egqs , pecans and w h i t e - t a i l e d d e e r . M i g r a t i o n 
o f r a d i o n u c l i d e s t o aan t h r o u c h resuspens lon 
i n a i r and water was d e t c t a i r e £ *.o be 
n e q l l q l b l e . T w e n t y - f o u r h o u t fi.' v samples 
c o l l e c t e d a f t e r d e c o n t a m i n a t i o n « t s e v e r a l 
l o c a t i o n s I n d i c a t e d na e l i j n i f i c a n t a c t i v i t y 
above background l e v e l s 10(1! -15-10(E-1») 

u c i / c c gaaaa, 1U(E-15-10 (E-1u) u C i / c c befa., 
10 (B-17) -10 (E-15) u C l / c c s r 50, llnd 
10(E-181-10(E-11> u C l / c c Pa 139. (IMM) 

T a b l e 7 shovs r a d i o n u c l i d e ( l i i s l u d i g g Pu 236, 
Pu 239) c o n t e n t of t i s s u e s o f s e v e r * ! a n i t a l s , 
f i s h and q u a i l . Tab le 9 shows r a d i o n u c l i d e 
c o n t e n t o f v e g e t a t i o n , s o i l and a i r s a a p l e s . 

<063> 
S a i t h , A . E . , and ( I .E. Moore, Western 
E n v i r o n a e n t a l Research l a b o r a t o r y . O f f i c e o f 
Dose Assessaent and Sys teas A n a l y s i s , Las Vegas, 
NV. 1972, January 

Depor t o f t h e R a d i o l o g i c a l c l e a n - u ? o f B i k i n i 
A t o l l . S»RRt-111r ; 05 p . 

The A t o l l o f B i k i n i v a s t h e s u b j e c t o f an 
I n t e n s i v e c l e a n - u p e f f o r t i n 1969 by a j o i n t 
AEC-DASA t a s k f o r c e . The t a s k f o r c e was 
r e s p o n s i b l e 2or r e h a b i l i t a t i n g t h e i s l a n d s o f 
B i k i n i and Inyu i n p r e p a r a t i e n f o r t h e 
r e s e t t l e n e n t of t h e B i k l n i a n F ' ° P l e t o t h e i r 
hoae i s l a n d s , o b j e c t i v e s o f t l i e c l e a n - u p 
e f f o r t v e r e : r e a o v a l o f a l l d o b r i s f r o a the 
i s l a n d s : d e t e r a l n a t i o n o f e x i s t i n g r a d i a t i o n 
l e v e l s on each i s l a n d : a n a l y s i s o f a v a i l a b l e 
f o o d i t e a s f o r 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 
c l e a r i n g o f v e g e t a t i o n f r o a land f c r 
a g r i c u l t u r a l r e d e v e l o p a e n t . (ipon c o a p l e t l o n 
o f t hese o b j e c t i v e s , t h e i s l a n d s ve re t u r n e d 
o v e r t o t h e T r u s t T e r r i t c r i e s f o r the 
a g r i c u l t u r a l phase o f t h e p r c g r a a . The 
r a d i o l o g i c a l c o n d i t i o n s d e t e c t e d b e f o r e . 

d u r i n g and f o l l o w i n g t h e c lcmn-up e f f o r t a re 
d e s c r i b e d . The h l i ih t ra t exposui:e-t:tit<> 
aeasured on t h e i s l a n d s o f B i k i n i and Enyu 
vas 120 u R / h t • The aeaa e x p i t s a r o - r i t a f a r 
t he proposed v i l l a g e nc*«. on B i k i n i was 00 
u R / h t . I n t e q t a l dese c o l - u l n t i o n s i n v o l v i n g 
t h e o r e t i c a l t l v e p u r l o i n spent I n v a r i o u s 
areas o f t h e I n l i i n d and on t h " l a q c o n and 
c o n s i d e r i n g s h i e l d i n g va lues Sroa c o r a l 
aggrega te I n t h v v i l l a g e area v e r e Bade. The 
p r o l e c t e d e x t e t i ' s ! l whole body dose f o r a 
person born on B i k i n i i n 1970 und l i v i n g 
t h e r e f o r 70 yea rs v o u l d be K i ss t h a n 10 r e d . 
(Auth) 

Severa l f i g u r e s o f background su rvey r e s u l t s a re 
g i v e n . T a b l e s 1 and i show aoan Cn 137 and Sr 
90 c o n c e n t r a t i o n I.n l o d f r o n n l k l n i nud Snyu 
I s l a n d s . Tab le o shout: l e v e l s o f Pu 239, Pu 
200, Pu 239 and Aa 2U1 I n 3 . < i l . T a b l e 7 sho' is 
.•:eaposlte Pu 239 i n n i l : J e s u i t s f o r B i k i n i 
Vs land 1970. Tab le 8 shous c o a p o s i t f j Pu 239 i n 
a l t r e s u l t s f o r Enyu Is l tsnd 19"'0. 

<0€0> 
D i l l e y , J . v . , B a t t e l l e . leaor ls . l I n s t i t u t e , 
P a c i f i c N e r t h v e s t L a b o r a t o r i e s B i o l o q y 
Depar tment , R i c h l a n d , WA. 19 (9 , Ray 

I n Vivo «nd Jn V i t r o C h e l a t i o n o f P l u t o n i u a by 
A l p h a - l i p o i c A c i d and DTPA. BHWL-710; p a r t o f 
ThoaFS'on, R . C . , e t a l ( F d s . ) , Annual Report f o r 
1967, (p . 6 . 1 2 - 6 . 1 3 ) , 2«.3 p . 

E x p e r i a e a t s v e r e per fo rn 'Jd eompar ino the I n 
v i t r o c h e l a t i n g a b i l i t y o f 
6 , 9 - e p l - S l t h i o o c t u n o i c a r i a ( a l p h a - l i p c i c 
ac id) a i d d i e t h y l e n C r c i a n l n e p e n t a a c e t i c a c i d 
(DTPA) , and t h e i r i n v i v o a p p l i c a b i l i t y »is 
t h e r a p c u t l c agents f o r plutoniun r e n o v a l . 
Glass columns ver:e packed w i t h Sephadex G-25 
and loaded v l t h '»0 uCi o i Pu 239 PU02 (0.3 u 
CHD). A f t r i r f l u s h i n g w i t h v a t e t , t he c o l u a n s 
vere t r e a t e d w i t h e i t h e r 1.0 g DTPA o r 0 . 1 g 
a l p h a - l i p o i c a c i d and viShed v i t h a d d i t i o n a l 
v a t e r u n t i l p l u l . o n i u a war. no l o n g e r 
d e t e c t a b l e i n t h e e l c a t e . About 0.3% of t ho 
Flutonlva wax r i -movi ' l l r a x t h e column v i t h 
a l p h a - l l p o i c a c i d tro».t.a«!nt: about 0 . 1 1 vas 
reaoved w i t h I'TPA t r e a t a » n t . Peaale r a t s 
vere i n t r a v e n o n i s l y i n j n e t e d v i t h 1.0 uCi Pu 
229 («(>3)» and t h e n r m d o a i z e d i n t o t h r e e 
groups o f s i x a n l e a l s . inch. One group 
r e c e i v e d 30 a g / k q . j l p b a - H p o l c a d d . the 
second g roup r e c e i v e d 0 . 1 a PI DTPA per a n i a a l , 
t he t h i r d group t e c e l v a d 0 . 1 p r o p y l e n e 
g l y c o l and se rved as. c o n t r o l s . A l l 
t r e a t m e n t s v e r e g l v u n vv i t raper I t o n e a l l y a t 3 , 
20, ua . and 96 i t a f t e r f i l u t o n l u a I n j e c t i o n . 
Or ine and fnceir. ve=« c o l X e c t e d and the 
a n i a a l s v e r e s a c r i f i c e d iot p l u t o n l u a t i s s u e 
a n a l y s i s on t h e t e n t h Aa«. Tho r e s u l t s shov 
t h a t i u l e a c h i n g Poo2 (nam a Seph&Cex e o l u e n , 
a l p h a - l l p o i c . a c i d was so re e f f e c t i v e than 
DTPA bu t was i n e f f o e t / . r a i n removing 
p l u t o n l a a f r a n v a t s . The a l p h a - l l p o l c a c i d 
hevevne, a l t e s s t h e d i s t r i b u t i o n o f p l u t o n i u a 
so t h a t g r e a t e r c o n c e n t r a t i o n s a r e p r e s e n t i n 
l i v e r , k i d a ^ j , and v i s c e r a a t t h e expense o f 
t he s k o l e t a l b u r d e n . (.'FKK> 
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<465> 
D i l l e y , J , v . , and H.E. HcDonald, 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 Northwest 
L a b o r a t o r i e s , B io logy Depar tment , R i c h l a n d , WA. 
1968, Bay 

Removal o f I n h a l e d P lu ton ium 239 Pu02 i n B a t s . 
BNVL-714; P a r t o f Thoapson, R . C . , e t a l ( E d s . ) , 
Annual Report f o r 1967, (p. 6 . 9 - 6 . 1 0 ) , 253 p . 

Female Sprague-Davley r a t s (150-200 gl were 
exposed t o ae roso ls of Pu 239 Pn02. A f t e r 
exposure t b e a n i a a l s ve re randon ized i n t o 
qroups o f f i v e a n i n a l s each and t r e a t e d w i t h 
the t e s t aqent3 . A l l a n i n a l s were 
s a c r i f i c e d 18 days a f t e r exposure. Tbe 
t r a c h e a , l u n q s , h e a r t , and a l l t h o r a c i c 
l y n p h a t i c t i s s u e s were ana l yzed f o r Pu 239 
c o n t e n t . The r e s u l t s show t h a t p roges te rone , 
c h l o r p r o n a z i n e , and Sephadex G-25 were the 
nos t p rom is i ng o f t h e agents t e s t e d f o r t h e 
a b i l i t y s t i n u l a t e r e n o v a l o f i n h a l e d Pu 
239 puor . (FHH) 

<466> 
Saenqer, E . l . ( E d . ) , O n i v e r s i t y o f C i n c i n n a t i , 
C o l l e g e o f K 'ed ic ine, C i n c i n n a t i , on. 1963, 
February 

Hed i ca l Aspects o f R a d i a t i o n A c c i d e n t s , A 
Handbook f o r P h y s i c i a n s , Hea l t h P h y s i c i s t s and 
I n d u s t r i a l H y g i e n i s t s . TID-18B67: 357 p . 

The handbook p resen ts p e r t i n e n t , t e s t e d and 
u s e f u l i n f o r a a t i o n needed by anyone faced 
v i t h a r a d i a t i o n energency. The des ign i s 
such t h a t t h e s i n p l e s t i n s t r u c t i o n s are 
p resen ted on the f r o n t p i e c e . A group o f r u l e s 
then e l a b o r a t e s on these i n s t r u c t i o n s i n the 
f i r s t s e c t i o n . The r e n a l n i n q s e c t i o n s 
exan ine v a r i o u s p o s s i b l e a c c i d e n t s and 
t echn iques f o r cop lnq v i t h t h e ? . I n r e l a t i o n 
t o Pn 239 t h e reconnended the rapy f o l l o w i n g 
c o n t a n i n a t l o n i s d i scussed . Hashing i s 
suqqested f o r r enov l ng c o n t a n i n a t i c n o r 
t r e a t a e n t v i t h po tass iua pernanganate 
f o l l o w e d by sod lua b i s u l f i t e . For p l u t o n i u a 
v i t h i n t he body, DTPA t r e a t a e n t i s 
reconnended. The hazards t o the hunan body 
f r o n Pu and the s a f e t y p r e c a u t i o n s to be 
t aken f o l l o v i n q an a c c i d e n t are o u t l i n e d . 
(FHH) 

Tab le 18.82 shovs t h e r a d i o n u c l i d e s t h a t aay be 
encountered i n acc i den t s and g i v e s t h e c r i t i c a l 
orqan and aax iaua p e r a i s s i b l e bcdy burden. 
Tab les 18.83 and 18.84 shov naxinun p e r m i s s i b l e 
c o n c e n t r a t i o n o f u n i d e n t i f i e d r a d i o n u c l i d e s i n 
v a t e r and a i r . 

<467> 
l a q e r q u l s t , C . R . , s . E . Ruaaond, D . l . Bokovsk l , 
and D.B. H y l t o n , Dov C h e a i c a l Ccnpany, Rocky 
F l a t s D i v i s i o n , Golden, CO. 1972, Ray 1; 1973, 
Decenber 

D i s t r i b u t i o n o f P l u t o n i u n and Ane r i c l un i n 
O c c u p a t i o n a l l y Exposed Hunans as Found f r o a 
Autopsy Saap les . CONP-720614-6; RFP-18U9: P a r t 
o f Proceedings c f t h e 17th Annual fleeting o f t h e 
Hea l t h Phys ics Soc ie ty he ld i n l a s Vegas, 
Nevada, June 12-16, 1972, (11 p . ) ; Hea l th 
P h y s i c s , 25, 5B1-584 

N ine teen cases a re d iscussed vhere t i s s u e s 
ve re o b t a i n e d f r o a autopsy and ana lyzed 
r a d i o c h e a i c a l l y f o r p l u t o n i u a and a n e r l c l u s . 
D i s t r i b u t i o n p a t t e r n s v r . r i ed g r e a t l y f r o a 
case t o case , depending on : the acde o f 

e n t r y , the c h e a i c a l f o r n , the l e n g t h o f t i n e 
s ince exposure , and perhaps nany o the r 
pa rane te rs as w e l l . A t y p i c a l d i s t r i b u t i o n 
was n o t found , but on t h e average the l ung 
and t r a c h e a l - b r o n c h i e l l ynph nodes had the 
h i g h e s t c o n c e n t r a t i o n of n a t e r l a l f o l l o w e d by 
the l i v e r , the bones and f i n a l l y t h e o t h e r 
t i s s u e s . (Auth) 

Tab le 1 shovs c o n c e n t r a t i o n s of Pu 239 and Pu 
240 i n d l s / n i n / g i n human autopsy t i s s u e s . 
Table 2 shovs c o n c e n t r a t i o n s of Am 241 i n 
d i s / a i n / g I n hunan autopsy t i s s u e s . Table 3 
shovs the conpa r i son be tveen the sys temic burden 
c a l c u l a t e d f r o n u r i n e ana lyses and t h e 
e x t r a p o l a t e d anount found a t au topsy . 

<468> 
Spa ld ing , R . F . , and V.H. S a c k e t t , Texas A 6 H 
U n i v e r s i t y , Depar taen t o f oceanography, c o l l e g e 
s t a t i o n , TX. 1972, Februa ry 11 

Oraniun i n Runof f f r o n the Gul f o f Hexico 
D i s t r i b u t i v e P r o v i n c e : Anonalous 
C o n c e n t r a t i o n s , s c i e n c e , 175, 629-631 

Uran iun c o n c e n t r a t i o n s i n North American 
r i v e r s a re h ighe r than those r e p o r t e d 20 
years ago. The i n c r e a s e i s a t t r i b u t e d t o 
a p p l i c a t i o n s t o a g r i c u l t u r a l l a n d of l a r g e r 
anounts o f phosphate f e r t i l i z e r c o n t a i n i n g 
a p p r e c i a b l e c o n c e n t r a t i o n s o f u r a n i u n . 
Expe r i nen t s showing a cons tan t 
phosphorous-u ran iun r a t i o f o r v a r i o u s t ypes 
o f f e r t i l i z e r s and f o r t h e e a s i l y s o l u b l l i z e d 
f r a c t i o n o f 0 -46 -0 f e r t i l i z e r s suppo r t t h i s 
v iew. (Auth) 

F igu re 1 shovs u r a n i u n c o n c e n t r a t i o n s f o r 22 
sanples t a k e n f r o n 15 d i f f e r e n t r i v e r s t h a t f l o v 
I n t o the Gu l f o f Hex ico . 

<469> 
Scnnenb l i ck , 3 . P . , Rutgers U n i v e r s i t y , Nevark , 
NJ. 1972, February 

l ev and Very l o v Dose I n f l u e n c e s o f l o n z i n g 
R a d i a t i o n s on C e l l s and o r g a n i s a s . I n c l u d i n g 
Han: A B i b l i o g r a p h y . BRR/DBE-72-1; 
DBEN (FDA)-72-3029; 325 p. 

The b i b l i o g r a p h y l i s t s a nass lve l i t e r a t u r e 
p e r t a i n i n g t o ti,<i i n f l u e n c e o f l o v and v e r y 
l e v doses o f i o n i z i n g r a d i a t i o n s ( a r b i t r a r i l y 
de f i ned ) on a v i d e range o f c e l l s , 
o r g a n e l l e s , and i n t r a c e l l u l a r a a c r o n o l e c u l e s 
on d i v e r s e o r g a n i s e s and p o p u l a t i o n s . Hore 
than 3400 nunbered c i t a t i o n s a re l i s t e d i n 
e leven c a t e g o r i e s , v i t h sone i n e v i t a b l e , 
o v e r l a p p i n g . The c a t e g o r i e s a re haaan 
s t u d i e s , n a n n a l i a n s t u d i e s , o t he r v e r t e b r a t e 
s t u d i e s , i n v e r t e b r a t e s t u d i e s , p l a n t s t u d i e s , 
n i c r o o r g a n i s n s t u d i e s , nac rono lecu le s t u d i e s , 
dose s t u d i e s , space s t u d i e s , n a t u r a l 
background s t u d i e s , and genera l s t u d i e s . The 
gene ra l ca tego ry i n c l u d e s books and 
nonogrnphs, r e v i e v a r t i c l a s , e d i t o r i a l s , 
essays , and s t u d i e s and r e p o r t s o f n a t i o n a l 
and i n t e r n a t i o n a l c o n n i s s l o n s concerned v i t h 
aspec ts o f t h e p rob len o f r a d i a t i o n 
p r o t e c t i o n f o r t h e g e n e r a l p u b l i c and f o r 
t hose o c c u p a t i o n a l l y exposed. A sepa ra te l i s t 
o f t h e r e p o r t s u t i l i z i n g v e r y l o v dose l e v e l s 
i s i n c l u d e d . (FHH) 
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<«70> 
H o l l i n g s u o r t h , F . i ! . , U .S . A t o n i c Energy 
Cona lss icm, Washington, DC. 1972, A p r i l 

E n v i r o n a e n t a l S ta temen t , Contaminated S o i l 
Removal V a c i l i t y , R i c h l a n d , Washington. 
WASH-1520; 36 p . 

The E n v l r o n n e n t a l S ta tement was p tepa red i n 
accordance w i t h the R a t i o n a l E n v l r o n a e n t a l 
P o l i c y Act and i n s u p p o r t o f t h e A t o n i c 
Energy c o n n i s s i o n ' s p r o p o s a l f o r l e g i s l a t i v e 
a u t h o r i z a t i o n and a p p r o p r i a t i o n s f o r t h e 
des iqn , c o n s t r u c t i o n and o p e r a t i o n o f t h e 
Contaminated S o i l Reaoval P a c l l i t y a t 
P i c h l a n d , Washington. The U.S. A t c a i c Energy 
Conmisslon p l a n s t o renove p l u t o n i u a 
c o n t a a i n a t e d s o i l f r o a t h e f l o o r o f an 
e x i s t i n g enc losed t r e n c h (Z-9) used between 
d u l y 1955 and June 1962 as a subsu r face 
d i s p o s a l f a c i l i t y f o r p l u t o n i u a c o n t a a l n a t e d 
l i q u i d s f r o n the P l u t o n i u a M u l s h i n g P l a n t cn 
the Ranford Rese rva t i on near R i c h l a n d , 
Washington. I t i s e s t i a a t e d t h a t the s o i l t o 
be removed c o n t a i n s a p p r o x i n a t e l y 100 
k i l o g r a m s o f p l u t o n l u a i n a vo luae o f 
a p p r o x i m a t e l y 1800 c u b i c f e e t . I t i s 
be l i e ved t h a t ao re than t h r e e - f o u r t h s o f t h e 
p l u t o n i u n I n t h e s o l i ( w o r t h ' a p p r o x i m a t e l y 
$3,000,000) can be e c o n o a i c a l l y recove red i n 
the nearby P l u t o n i a n F i n i s h i n g P l a n t . The 
proposed o p e r a t i o n w i l l p e r a i t e x t e n s i v e 
e v a l u a t i o n o f s o i l d l s s o l u t i c n and p l u t o n i u a 
e x t r a c t i o n t e c h n i q u e s . Residues f r o a t h e 
e x t r a c t i o n o p e r a t i o n s and con tamina ted s o i l 
v i t h i n s u f f i c i e n t p l u t c n i u a t c p e r a i t 
e c o n o a i c a l e x t r a c t i o n w i l l be packaged i n 
p l a s t i c b a g s , p l aced i n s t e e l druas and 
s t o r e d I n a new Underground Storage V a u l t . 
The proposed o p e r a t i o n w i l l a l s o p e r n l t t h e 
e x t e n s i v e e v a l u a t i o n o f t echn lgues f o r 
c o n t a n l n a t e d s o i l r e a o v a l , and t o r s e a s u r l n q 
the p l u t o n i u a c o n t e n t o f the c o n t a a i n a t e d 
s o i l . The Con taa ina ted S o i l Renoval F a c i l i t y 
and the Underground s t o r a g e v a u l t w i l l 
d i s c h a r g e a i r t h r o u q h h i g h e f f i c i e n c y f i l t e r s 
v h l c h w i l l r e l e a s e l e s s t h a n one uCi o f 
Plutonium per day t o t h e atmosphere o f a 
c o n t r o l l e d area a t a c o n c e n t r a t i o n e s t i a a t e d 
t o be l e s s than t h r e e p e r c e n t c f t h e 
c o n c e n t r a t i o n qu ide f o t a c o n t r o l l e d area as 
d e f i n e d i n a p p l i c a b l e f e d e r a l s t a n d a r d s . I n 
assess ing and b a l a n c i n q the b e n e f i t s t o be 
o b t a i n e d f r o a remov ing p l u t o n i u n con tamina ted 
s o i l f r o a t h e z - 9 e n c l o s e d t r e n c h a q a l n s t t h e 
e n v l r o n a e n t a l and econoa ic c c s t s , and a f t e r 
c o n s i d e r l n q the range o f a l t e r n a t i v e s and 
t h e i r e n v i r o n a e n t a l i a p a c t , t h e A t c a i c Energy 
Coaa iss ion has conc luded t h a t t he proposed 
a c t i o n shou ld be unde r taken . (Auth) (FHH) 

<11715 
Hot g i v e n , U .S . A toa i c Energy C c a a i s s i o n , 
Washington, DC. 1972, Deceaber 

D r a f t E n v i r o n a e n t a l S t a t e a e n t , T ransu ran lua 
s o l i d Waste Developaent f a c i l i t y , l o s Alaaos 
S c i e n t i f i c l a b o r a t o r y , New H e x i c o . 
WASH-1527, (Dra f t ) ; «5 p . 

The e n v l r o n a e n t a l l a p a c t o f c o n s t r u c t i n g and 
o p e r a t i n g a T ransu ran iua s o l i d Waste 
Developaent F a c i l i t y a t t he l o s A laaos 
S c i e n t i f i c l a b o r a t o r y (IASL) i n New n e x i c o i s 
e s t i a a t e d . The p resen t annua l g e n e r a t i o n of 
s o l i d r a d i o a c t i v e l y - c o n t a a i n a t e d wastes i s 
about 70 ,000 c u b i c f e e t , aos t c f v h i c h i s 
c o n t a a l n a t e d v i t h t r a n s u r a n i u a r a d i o n u c l i d e s . 
A p o r t i o n o f t h i s vo luae v l l l be sent t o t h e 
deve lopaent f a c i l i t y ; h o v e v e r , a d m i n i s t r a t i v e 

p rocedures w i l l l i a i t t h e r a d i o a c t i v e 
i n v e n t o r y I n t h e f a c i l i t y a t any one t i a e t o 
100 g o f Pu 239 and 10 aCi o f a i x e d f i s s i o n 
p r o d u c t s . The proposed p r o j e c t p r o v i d e s f o r 
c o n s t r u c t i o n o f a b u i l d i n g v i t h equ ipaen t f o r 
d e a o n s t r a t i n g s o l i d v a s t e vo luae r e d u c i n g 
processes such as s o r t i n g , compac t ion and 
i n c i n e r a t i o n . Iaprovements t o l a n d , 
f i l t r a t i o n f o r a i r b o r n e e f f l u e n t s , a c c i d e n t s 
such as f i r e s and t h e e v e n t u a l 
d e c o n t a m i n a t i o n and removal o f t h e b u i l d i n g s 
are c o n s i d e r e d . I n assess ing and b a l a n c i n g 
the a n t i c i p a t e d b e n e f i t s a g a i n s t t h e 
e n v i r o n a e n t a l and economic c o s t s o f t h e 
proposed f a c i l i t y , and a f t e r c o n s i d e r i n g t h e 
range o f a l t e r n a t i v e s and t h e i r e n v i r o n m e n t a l 
impac t s , the AEC has conc luded t h a t t h e 
proposed s o l i d r a d i o a c t i v e v a s t e vo luae 
r e d u c t i o n f a c i l i t y s h o u l d be des igned and 
c o n s t r u c t e d . (FHH) 

<H72> 
S c h u l z , W.W., and C.E. B e n e d i c t , A t l a n t i c 
R i c h f i e l d Hanford coapany, R i c h l a n d , WA. 1972, 
October 

Neotunium 237, p r o d u c t i o n and Recovery . 
T ID-25955; 85 p. 

H o d i f i e d Purex processes are o p e r a t e d a t t h e 
U.S. A t o a i c Energy C o a a i s s i o n ' s Hanford and 
Savannah R i ve r p l a n t s t o r ecove r k i l o g r a m 
amounts o f Np 237 from i r r a d i a t e d uran ium 
a e t a l . The savannah R i ve r Purex process i s 
opera ted t o f o r c e a l l t h e Hp 237 (as 
i n e x t r a c t a b l e Np(*5) ) i n t o the 
f i r s t - e x t r a c t i o n - c y c l e aqueous r a f f i n a t e , 
f r o a v h i c h i t i s r ecove red by s o r p t i o n on an 
an ion-exchanqe r e s i n . I n t h e Hanford scheme 
HF(»6) , produced by HW02 c a t a l y z e d n i t r a t e 
o x i d a t i o n of N p ( » 5 ) , I s c o e x t r a c t e d v l t h 
u ran iua and p l u t o n i u a i n the f i r s t c y c l e ; 
neptunium I s subsequen t l y separa ted f r o a 
u ran iua i n t h e seccnd u r a n i u o c y c l e . 
V a r i a b l e s t h a t a f f e c t t h e e q u i l i b r i u m and 
k i n e t i c s o f t h e HN02 c a t a l y z e d o x i d a t i o n s t e p 
are enuaera ted and d e s c r i b e d ; c a r e f u l c o n t r o l 
o f t h e s e p a r a n e t e r s I s c r i t i c a l t o 
s a t i s f a c t o r y o p e r a t i o n o f t he Hanford 
recove ry schene. A t b o t h t h e Hanford p l a n t 
and t h e Savannah R i v e r p l a n t , an lon-exchange 
processes are used t o c o n c e n t r a t e and p u r i f y 
t he recove red Np 237 . Updated c h e a i c a l f l o v 
sheets f o r t hese a a i n - l l n e p r o d u c t i o n - s c a l e 
NF 237 r e c o v e r y and p u r i f i c a t i o n p rocesses 
are p r o v i d e d and d i s c u s s e d . P r o j e c t i o n s 
summarized i n the r e v i e v i n d i c a t e t h a t by 
1990 as each as 3500 kg o f Np 237 c o u l d be 
a v a i l a b l e each year f o r r e c o v e r y f r o a pover 
r e a c t o r s i n t h e On i ted S t a t e s . I f 
a n t i c i p a t e d deaands f o r Pu 238 I n a e d i c a l and 
space a p p l i c a t i o n s m a t e r i a l i z e , r ecove ry c f 
the ma lo r p a r t o f t h i s Np 237 w i l l be 
a a n d a t o r y . Behav io r o f Np I n s e v e r a l 
nonaqueous ( f l u o r i d e - v o l a t i l i t y and 
p y r o c h e a l c a l ) f u e l - r e p r o c e s s i n g aethods i s 
examined i n t h e c o n c l u d i n g c h a p t e r . 
P r e p a r a t i o n , p r o p e r t i e s , and r e a c t i o n s o f 
NFF5 and i t s s e p a r a t i o n f rom UFA, PuF6, and 
f i s s i o n - p r o d u c t f l u o r i d e s a re eaphas ized . 
(Auth) 
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<473> 
Thomson, B . J . , and A. W a l t o n , Y a l e U n i v e r s i t y , 
D e p a r t a e n t o f Geo loqy and G e o p h y s i c s , ( lev Haven , 
CT; B e d f o r d I n s t i t u t e , A t l a n t i c O c e a n o g r a p h i c 
L a b o r a t o r y , D a r t m o u t h , Nova s c c t i a , Canada . 
1972 

N a t u r a l R a d i o a c t i v e Decay S e r i e s E l e n e n t s i n t h e 
Oceans and S e d i n e n t s . R o y a l S o c i e t y c f 
E d i n b u r g h , S e r i e s B , 7 2 , 167-182 

.A r e v i e w i s p r e s e n t e d o f s t u d i e s o f t h e t h r e e 
n a t u r a l l y o c c u r r i n g r a d i o a c t i v e decay s e r i e s 
(Th 2 3 2 , U 238 and U 235) d a u g h t e r 

r a d i o n u c l i d e s i n t h e oceans and s e d i n e n t s . 
T h e o r i g i n o f h i g h r a d i u n c o n c e n t c a t i o n s i n 
s e d i n e n t s and t h e n i g r a t i o n c f r a d i u n i n 
s e d i n e n t s a r e d i s c u s s e d . S t u d i e s o f t h c r i u n 
a n d p r o t a c t i r . i u n a r e r e v i e w e d unde r t h e 
f o l l o v l n g h e a d i n g s : a n a l y t i c a l 
a d v a n c e s — d i r e c t measurements o f U , T h and f a 
i s o t o p e s ; t h e t h o r i u m i s o t c p e r a t i o {Th 
2 3 0 / T h 232| a p p r o a c h ; t h e 
t h o r i u w / p r o t a c t i n i u m (Th 230 /Pa 231) 
a p p r o a c h ; t h e u r a n i u a i s o t o p e r a t i o (U 23U/1] 
238) d e v i a t i o n ; l e a c h i n g v e r s u s s o l u t i o n o f 
s e d i n e n t s ; and c o m p a r i s o n s o f age 
d e t e r n i n a t i o n n e t h o d s . (FHH) 

<47 4 > 
Thompson, R .C . ( C o n p . ) , B a t t e l l e n 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 v e s t L a t o r a t o r i e s , 
R i c h l a n d , 4A. 1973 , Sep tamber 

B i o l o g y o f t h e T r a n s u r a n i u m E l e m e n t s , A 
B i b l i o g r a p h y . BHWL-1782; 126 p . 

The b i b l i o g r a p h y i s a s i m p l e l i s t i n g , 
a l p h a b e t i c a l by s e n i o r a u t h o r , o f e v e r 1000 
l i t e r a t u r e c i t a t i o n s . The b i o l o g i c a l 
b e h a v i o r a n d b i o l o g i c a l e f f e c t o f t h e 
t r a n s u r a n i u m e l e m e n t s have been 
c o v e r e d - - " b i o l o g l c a l " b e i n g t r o a d l y 
i n t e r p r e t e d t o i n c l u d e b e h a v i o r and e f f e c t 
v i t h i n n a t u r a l e c o s y s t e n s and work l o c a t i o n s 
a s v e i l as v i t h i n d i s c r e t e o r g a n i s t s . I n 
a r e a s v h u r e c o m p l e t e c o v e r a g e i s a t t e m p t e d , 
t h e c o v e r a q e e x t e n d s o n l y t c p u b l i c a t i o n s i n 
s c i e n t i f i c and t e c h n i c a l j o u r n a l s , b o o k s , and 
t h e p u b l i s h e d p r o c e e d i n g s o f s c i e n t i f i c 
m e e t i n g s . Coverage i n c l u d e s a r t i c l e s 
a b s t r a c t e d i n N u c l e a r S c i e n c e A b s t r a c t s 
t h r o u g h t h e i s s u e o f J u n e 3 0 , 1973 . (FHH) 

<47S> 
T a m u r a , T . . E . R . E a s t v o o d , and c . n . s e a l a n d , oak 
R i d g e N a t i o n a l L a b o r a t o r y , E n v i r o n m e n t a l 
S c i e n c e s D i v i s i o n , oak R i d g e , TN. 1 9 7 3 , F e b r u a r y 

A p p l i e d S o i l s and Waste Hanageaen t S t u d i e s . 
ORNL-4848; P a r t o f A n n u a l P r o g r e s s R e p o r t f o r 
P e r i o d E n d i n g S e p t e a b e r 30 , 1972 , ( p . 4 9 - 5 1 ) , 
127 p . 

P r o q r e s s i s r e p o r t e d on t h e c h a r a c t e r i z a t i o n 
o f p a - c o n t a m i n a t e d s o i l f r o a Nevada T e s t s i t e 
a n d i n t h e d e v e l o p a e n t o f p l u g s t o be used c s 
s e a l a n t s i n t h e s a l t a i n e r e p o s i t o r y . I n 
t h e Pu s t u d y t h e r e s u l t s o f e x t r a c t i o n f r o a 
f o u r s u r f a c e s o i l s a m p l e s a r e p r e s e n t e d . The 
s a a p l e s p e r a l t d e t e r a i n a t l o n o f Pu on 
d i f f e r e n t s i z e and a l n e r a l f r a c t i o n s . The 
r e s u l t s chow t h a t a b o u t 7 5 1 o f t h e Pa i s 
e x t r a c t a b l e w i t h n i t r i c a c i d i n t h r e e o f t h e 
f o u r s a a p l e s . (FHN) 

<476> 
S t a n n a r d , J . N . , U n i v e r s i t y o f R o c h e s t e r , 
R o c h e s t e r , NY. 1973 

B i o m e d i c a l k s p c c t s o f P l u t o n i u m : D i s c o v e r y , 
D e v e l o p m e n t , p r o j e c t i o n s . P a r t o f Hodge, H . C . , . 
e t a l ( E d s . ) , Handbook o f E x p e r i m e n t a l 
P h a r m a c o l o g y , U r a n i u m , 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 8 . S p r l n g e r - V e r l a g , New 
Y o r k , New T o r k , (40 p . ) 

The c h a p t e r p r o v i d e s an h i s t o r i c a l and 
p r o s p e c t i v e o v e r v i e w o f Pu and c o v e r s t h e 
p r i m a r y f e a t u r e s o f Pa t o x i c o l o g y . P l r s t 
p roduced i n 1941 i n l e s s t h a n m i c r o g r a m 
q u a n t i t y , g r a n s were a v a i l a b l e i n a 
r e n a r k a b l y s h o r t t i n e and t h i s was f o l l o w e d 
w i t h i n a o n t h s by k i l o g r a n q u a n t i t i e s . As f o r 
t h e f u t u r e , a b o u t 20 ,000 k i l o g r a m s o f t h e 
i s o t o p e Pu 239 a r e e x p e c t e d t o be needed by 
1980 , 6 0 , 0 0 0 k i l o g r a m s i n t h e decade 1 9 8 0 - 9 0 , 
and 8 0 , 0 0 0 k i l o g r a m s i n t h e 1990 -2000 d e c a d e . 
Pu i s a most e f f o c t i v e a g e n t i n p r o d u c i n g 
l o n g - t e r n e f f e c t s I n t h e body . I t s g e n e r a l 
t c x i c o l o g y i s t h a t o f a " b o n e - s e e k e r " . 
Because o f i t s t e n d e n c y t o be a " s u r f a c e 
s e e k e r " r a t t i e r t h a n a " vo l ume s e e k e r " i t i s 
m a r k e d l y more e f f e c t i v e t h a n r a d i u a on an 
a c t i v i t y b a s i s i n p r o d u c i n g damage s u c h a s 
t h e i n d u c t i o n o f o s t e o g e n i c s a r c o m a . The 
q u e s t i o n o f c h e m i c a l t o x i c i t y I s d i s c u s s e d . 
The d e v e l o p m e n t o f b i o m e d i c a l i n f o r m a t i o n on 
Pu I s p r e s e n t e d u n d e r t h e f o l l o w i n g h e a d i n g s : 
e a r l y b e g i n n i n g s ; t h e "Pu P r o j e c t " y e a r s ; t h e 
Otah P r o j e c t ; i n h a l a t i o n s t u d i e s ; i n f o r m a t i o n 
f r o n e x p e r i e n c e v i t h man; t h e r a p e u t i c 
r e n o v a l ; and w o r k a b r o a d . The c h a p t e r 
c o n c l u d e s w i t h a s h o r t r e v i e v o f p r o s p e c t i v e 
never uses o f p l u t o n i u n i s o t o p e s i n t h e s p a c e 
p r o g r a n and i n m e d i c i n e . (PHH) 

<477> 
S p i e r s , F . W . , O n i v e r s i t y o f L e e d s , D e p a r t n e n t o f 
H e d i c a l P h y s i c s , G e n e r a l I n f i r n a r y , L e e d s , 
Y o r k s h i r e , E n g l a n d . 1968 

R a d i o i s o t o p e s i n t h e Human Body : P h y s i c a l and 
B i o l c q l c a l A s p e c t s . A c a d e n l c P r e s s , Nev Y o r k , 
Hev Y o r k , 346 p . 

The p h y s i c a l and fcioloqical f a c t o r s t h a t 
a f f e c t t h e dose d e l i v e r e d by an i n t e r n a l l y 
a b s o r b e d r a d i o i s o t o p e t o t h e huaan body a r e 
d i s c u s s e d . H e t a b o l i c p a t h w a y s a r e 
c o n s i d e r e d a s w e l l a s nodes o f e n t r y , 
d i s t r i b u t i o n o f t h e r a d i o i s o t o p e i n t h e 
b o d y , 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 (ABE) 
and l i n e a r e n e r g y t r a n s f e r ( L E T ) , measurement 
o f r a d i o a c t i v i t y i n t i s s u e s and d e t e r m i n a t i o n 
o f a a x i a u n p e r a i s s i b l e l e v e l s o f 
r a d i o i s o t o p e s i n t h e b o d y . A p o r t i o n o f t h e 
a c n o g r a p h has been d e v o t e d e s p e c i a l l y t o bone 
s t t u c t u r e and t h e i r r a d i a t i o n o f bone 
i n c l u d i n g d o s l a e t r y and r a d l o a u t o g r a p h y 
s t u d i e s , s i n c e nany o f t h e a v a i l a b l e 
r a d i o i s o t o p e s a r e d e p o s i t e d i n bone a n d 
because o f t h e i n p o r t a n c e o f h o n e i n r e l a t i o n 
t o p o t e n t i a l r a d i a t i o n d a n a g e . (PHH) 

T a b l e 2 . 6 has b i o l o g i c a l d a t a r e l a t i n g t o o r g a n 
u p t a k e f o r s e v e r a l e l e s e n t s i n c l u d i n g u , Pu and 
An. T a b l e 4 . 5 s h o v s t h e l o c a t i o n o f e l e a e n t s 
( I n c l u d i n g Pa and As) i n b o n o . 
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<47e> 
L e w i s , R . S . , J . Wi l son , and E. Reb inov i t eh 
{Ed. )> s t a t e O n i v e r s i t y o f Nev T o r * , W b a n y , ST; 
Los Alanog S c i e n t i f i c L a b o r a t o r y , E x p e r i m e n t a l 
Phys ics D i v i s i o n , l o s Alamos, EH, 1971 

Alanoqordo P lus Twenty -F ive t e a r s . The v i k i n g 
Press , few f o r * , Key f o r k , 281 p. 

T w e n t y - f i v e yea rs ago , on J u l y 16, 1945 a t 
t he s o - c a l l e d T r i n i t y s i t e near Alamogordo i n 
the d e s e r t coun t r y o f Hew Mex ico , man f i r s t 
unleashed a nuc lear a x p l o s i c n . T w e n t y - f i v e 
years l a t e r the most one can say o f mankind 
i n t h e age of t be atom bomb i s t h a t i t has 
so f a r s u r v i v e d . The a r t i c l e s i n the book 
dea l on t h e f a c t u a l l e v e l v i t h even ts and 
deve lopaen ts o f the f i r s t g u a r t e r - c e n t u r y o f 
the n u c l e a r age. Pac t 1 o f the book c o v e r s 
p r o j e c t i o n and r e c o l l e c t i o n , f o r e x a n p l e , the 
nuc lea r f n t u r e - - 1 9 9 5 i s p r o j e c t e d by Glenn T . 
seaborg and the r e c o l l e c t i o n s o f J u l y 16, 
1945 a t e p resen ted by i t . Gen. L e s l i e 8 . 
Groves. P a r t 2 d e a l s v i t h t b e i n t e r n a t i o n a l 
atom, n o c l e a r energy i n Japan, B r i t a i n and 
western Europe. P a r t 3 covers a p p l i c a t i o n 
and resea rch v i t h a d i s c u s s i c n on nuc lea r 
energy and the e n v i r o n n e n t , nuc lea r pover i n 
i n d u s t r y and p lowshare . P a r t 4 d i scusses the 
a i l i t a r y atom such as disarmament p rob lems, 
nuc l ea r weapons and t h e d e c i s i o n t o bomb 
Japan. (PHti) 

<479> 
B a i r , W . J . , B.C. S t u a r t , J . P . Pack, and W.J . 
C l a r k e , Hanford L a b o r a t o r i e s , B i c h l a n d , <t i . 1964 

F a c t o r s A f f e c t i n g t t e t e n t l o n . T r a n s l o c a t i o n and 
B x c r e t i o n o f R a d i o a c t i v e P a r t i c l e s . 
CONF-104-51; HH-SA-3161; P a r t o f Proceed ings o f 
s Symposium on R a d i o l o g i c a l Hea l t h and Sa fe ty I n 
Min ing and R i l l i n g o f Nuc lear flaterlals h e l d i n 
V ienna , A u s t r i a , August 26 -31 , 1963, v o l . 1, (p . 
253-274) 

Pub l i shed da ta a re c i t e d demons t ra t i ng t h a t 
t he bebav lo r o f nany i n h a l e d r a d i o a c t i v e 
ae roso l s cannot be p r e d i c t e d on the b a s i s o f 
t h e i r known c h e a i c a l p r o p e r t i e s . For 
example, t h e up take of I 131 by tbe t h y r o i d 
vas e q u a l l y r a p i d f o l l o w i n g i n h a l a t i o n o f I 
131 vapor and t h e l e s s v a t e r - s o l u b l e Ag I 131 
p a r t i c l e s , and s r 90 s r sou vas absorbed f r o a 
the l u n g s a t a r a t e comparable t o t h a t o f t h e 
more s o l u b l e s r 90 C12. The pulmonary 
r e t e n t i o n o f s o l u b l e c e c l 3 and i n s o l u b l e Ce02 
were s i m i l a r b u t much g r e a t e r f o r I n s o l u b l e 
CeF3. The pulmonary r e t e n t i o n o f s o l u b l e and 
I n s o l u b l e f o r a s o f Eu 152, Co 6 0 , 0 238, and 
Pu 239 a r e a l s o ccapared . The r e s u l t s of 
p l u t o n i u n s a t d l e s a l s o i l l u s t r a t e the e f f e c t 
o f a f u r t h e r c o m p l i c a t i n g v a r i a b l e , p a r t i c l e 
site o f t h e a e r o s o l . When i n h a l e d as an 
ae roso l w i t h a mass median d iameter |nnt» o f 
0 .2 aa, " i n s o l u b l e " Pu 239 Pu02 vas c l e a r e d 
f r o n t h e l u n g a t a r a t e comparable t o t h a t 
observed f o r t h e nore s o l u b l e P l u t o n i a n 
n i t r a t e , i . e . , r e t e n t i o n h a l f t ime o f about 
30 d . R e t e n t i o n h a l f t ime v a l u e s o f g r e a t e r 
than 100 d were o b t a i n e d vhen t h e HMD o f t he 
Pu 239 Pu02 a e r o s o l vas 2 -7 u a . The r a p i d 
c l ea rance o f Pu 239 PU02 I n h a l e d as e x t r e m e l y 
s a a l l p a r t i c l e s , s u b s t a n t i a t e d by 
a u t o r a d i o g r a p h i c s t u d i e s , vas r e f l e c t e d i n 
h i ghe r r a t e s o f e x c r e t i o n and t r a n s l o c a t i o n 
t o o t h e r t i s s u e s . These r e s u l t s ve re a p p l i e d 
t c t h e p r o b l e n o f I n h a l e d uran ium o t e where 
the c h e m i c a l spec ies and p h y s i c a l 
c h a r a c t e r i s t i c s o f t h e dus t may d e t e r n i n e 
whether o r no t u r a n i u a t e a a i n s i n s e c u l a r 
e g u i l l b r i u a v i t h i t s daughter p r o d u c t * a f t e r 
d e p o s i t i o n i n t h e l u n g . (Auth) 

Tab le 1 shovs pulmonary r e t e n t i o n and 
t r a n s l o c a t i o n o f i n h a l e d r a d i o a c t i v e a e r o s o l s o f 
s e v e r a l chem ica l s p e c i e s . 
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<480 > 
C o r l e y , J . P . . B a t t a l i a H e a o r i a l I n s t i t u t e . 
P a c i f i c H o r t h v e s t L a b o r a t o r i e s , B i c h l a n d , a t . 
1973 

E n v i r o n a e n t a l S u r v e i l l a n c e a t Han fo rd f o r 
C I - 1 9 7 0 . BHRL-1669; 66 p . 

The 1970 Hanford e n v i r o n n e n t a l s u r v e i l l a n c e 
p rograa i n d i c a t e d c o n t i n u e d c o a p l i a n c e o f 
t h e Hanford c o n t r a c t o r s and t h e i r o p e r a t i o n s 
v l t h a p p l i c a b l e e n v i r o n a e n t a l s t a n d a r d s , 
nos t o f t h e e n v i r o n a e n t a l r a d i a t i o n dose f o r 
people l i v i n g i n t h e Ranford e n v i r o n s vas 
due t o n a t u r a l sou rces and r e g i o n a l f a l l o u t 
r a t h e r t h a n t o Hantord o p e r a t i o n s . The 
l a r g e s t sou rce o f r a d i o a c t i v i t y r e l e a s e d t o 
n a n ' s l a a e d l a t e e n v i r o n a e n t f r e e Hanford 
c o n t i n u e d t o be r e a c t o r c o o l i n g v a t e r 
d i scha rged t r o a the c o l u a t l a R i v e r . The 
s u r v e i l l a n c e p rog ran i n c l u d e d s a a p l t a q and 
a n a l y s i s on a r o u t i n e b a s t s c f r i v e r v a t e r , 
a u n i c i p a l d r i n k i n g v a t e r , g r c a n d v a t e r , a i r , 
a l l k , f o o d s t u f f s , f i s h , s h e l l f i s h , and 
g a n e b l r d s . Measurements ve re aade o t 
e x t e r n a l gaaaa exposure r a t e s a t l and 
s t a t i o n s and i n and around t h e r i v e r . 
C o n t a a l n a t l o n s u r v e y s v e r e aade a t s e l e c t e d 
ground p l o t s and a long p u b l i c h l ghvays 
a d l a c e n t t o t he Hanford s i t e , c o l u a b i a 
R i v e r v a t e r and R ich land d r i n k i n g v a t e r were 
r o u t i n e l y aaap led f o r c h e a i c a l and 
b i o l o g i c a l a n a l y s i s , and a i r q u a l i t y 
aeasureaen ts ve re aade a t l o c a t i o n s a d j a c e n t 
t o t h e s i t e t o u n d a r l e s . I n 1970, average 
r i v e r c o n c e n t r a t i o n s o f r a d i o n u c l i d e s ve re 
l e s s than 31 o f t he C o n c e n t r a t i o n Ga ldaa, and 
t r a n s p o r t r a t e s o f r a d i o n u c l i d e s I n t h e r i v e r 
v e r e auch reduced f r o a 1969. The r a d i o n u c l i d e 
shov ing t h e h ighes t average percen tage o f i t s 
C o n c e n t r a t i o n c u i d e i n t r e a t e d v a t e t a t t h e 
R i c h l a n d v a t e r p l a n t waa Ra 21 a t 2 . 1 * . 
u n u s u a l l y h i g h c o n c e n t r a t i o n s o f P 32 ve ra 
found I n f c u r o f f i f t e e n decks c o l l e c t e d a t 
t v o t r e n c h e s r e c e i v i n g u n d i l u t e d r e a c t o r 
c o o l i n g v a t e r . I w e d i a t * c a n s a a p t i o n o f a 
n o r a a l a o a l o f t h o <>uek v i t h tho h i g h e s t P 12 
c o n c e n t r a t i o n i n a u a c l e , 0 .10 o C i / g , c o u l d 
t h e o r e t i c a l l y have r e s u l t e d I n a r a d i a t i o n 
dose t o a k e l e t a ! bone o t a t e a t 6 r e a . f o u r 
t l a e s t h e a p p l i c a b l e s t a n d a r d . Por 1970, t he 
c a l c u l a t e d c i t r a c t and bone doses t o th* 
average R i c h l a n d r e s i d e n t ve ra 2* o f t h a 
s t a n d a r d o f 500 area per year f o r t h i s 
p o p u l a t i o n q roap . The v h o l a bedy dose vas 
e s t l v a t e d t e ba about 19 o f t he s t a n d a r d of 
170 a rea pe r y « a r . The t h y r c l d dose t o t h * 
average R i c h l a n d I n f a n t vas c a l c u l a t e d t o ha 
about o f t he s tanda rd o t 500 area per 
y e a r . * d e t a i l e d r e v i a v c f a i r t o r a * 
r a d i o a c t i v i t y d a t * l a g l v a n . It l a shovn 
t h a t P« a l pha accounted f o r l a s s than 1* of 
t h * t o t a l a lpha a c t i v i t y and Ct 90 f o r « t o u r 
2* o f t h e g r c a s beta a c t i v i t y . (PR") 

Tab le 10 shovn r a d i o a c t i v i t y ( g r a t a b e t a , t o t a l 
a l p h a , I 1111 i n a i r . 1970. T a t l a 11 shova 
r a d i o a c t i v i t y (groan a v a r t g * b e t a , Sr 9 0 , 
a w r a g n t o t a l »loh.», p a - a l p h a ) i n a i r , q u a r t e r l y 
ave rage . T a b t * 9 shovn 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 * i n l o c a l a l l k and f o o d s . 1970. 
Tab le 0 ahava c o n c e n t r a t i o n s o f r a d i o n u c l i d e s 
i n c l u d i n g Pa 71V and t r i t l a a i a t he Col ran M e 
R i v e r . 1*»70. 

<«eu 
Hardy , B . P . , d r . . H e a l t h and S a f e t y L a b o r a t o r y , 
Z s v i r o n a e n t a l S t u d i e s O l v i a i o n , Rev T o r k , HT. 
1973, A p r i l 1 

Curatoa J o i n t t l u c l e a r Research C e n t e r , Japan 
E i t a b l i s h a e n t Q u a r t e r l y R e p o r t . RASL-273; p a r t 
o t r a l l o u t Proqraa Q u a r t e r l y Suaaary R e p o r t , 
Oeceabar 1. 1972-Harch 1, 1973. ( p . 111-29 -
111-33) , 227 p. 

Data a re p resen ted f o r a i r r a d i o a c t i v i t y and 
f a l l o u t d e p o s i t i o n i n 1972 a t t h e Eura toa 
l e p r a E s t a b l i s h a e n t l o c a t e d in n o r t h e r n I t a l y 
58 KB RM f r o a M i a n and l a KB « f r o a v a r e s e . 
The a c t i v i t y l e v e l s g i v e n r e p r e s e n t v o r l d 
v i de f a l l o u t , and do no t r e f l e c t any 
c o n t a a i n a t i o n f r o s t h e s i t e . The s a a p l l n g 
aethods f o r a i r , v e t and d r y d e p o s i t i o n and 
a l l k a re d e s c r i b e d as v e i l as t h e e h e a i c a l 
p rocedures and c o u n t i n g t e c h n i q u e s used f o r 
Sr 90, c s 137, gaaaa e a l t t l n g n u c l i d e s , Pu 
23B and Pu 239. The Pu 239 c o n c e n t r a t i o n i n 
a i r v a r i e d f r o a 0 . 8 x 10(E-5) p C l / a 3 t o 1 .0 x 
10(E-S) p c l / a 3 and t h e Pa 239 c o n t e n t o f 
f a l l o u t d e p o s i t i o n v a r i e d f r o a 0 . 1 1 u c i / ! ( a 2 
t o 0 .25 UC1/KB2. (PHH) 

T a b l e s shov a i r r a d i o a c t i v i t y and f a l l o u t 
d e p o s i t i o n o f Sr 40 , Sr B9, Cs 137, pa 239, Pu 
238 a t Xapra , n o r t h e r n I t a l y , I n 1972. 

<082> 
R c q h l s s l , A . A . , O.S. E n v l r o n a e n t a l P r o t e c t i o n 
Agency, R a d i a t i o n o f f i c e . Las Vegas, NV. 197) , 
Deceaber 

Methodo logy. CORP-710S62; BRH/0RO-72-2; P a r t o f 
l t d Annual R a t i o n a l Conference on R a d i a t i o n 
C o n t r o l h e l d I n S c o t t s d a l e , A r i z o n a , May 2-t>, 
1971, (p . 305 -308 ) , 350 p . 

Techniques f o r c o u n t i n g k r y p t o n 85 and f o r 
s a p a r a t l n g k r y p t o n f r o a a a b l e n t a i r a re 
d e s c r i b e d . A c o p r e c i p i t a t i o a t e c h n i q u e f o r 
d e t e r a l a l a g Pa i n e n v l r o n a e n t a l saap les i s 
o u t l i n e d , oaaaa spec t roscopy i s b r i e f l y 
d iscussed and d i f f e r e n t t ypes o f r a d i a t i o n 
d e t e c t o r a ace c o a p a r e d . (MR) 
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<083> 
B a l r , H . J . , and T . H . B e a s l e y , B a t t e l l e R 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 , 
B l o l o q y Depa r tmen t , B l c h l a n d , WA. 1967, d u l y 

P l u t o n l u n - A n e r l c i u n R a t i o s I n Dogs A f t e r 
I n h a l a t i o n o f P l u t o n l u a 239 PU02. HNUl -080 ; 
P a r t o f Thompson, B.C. and 5vezea , E.G. ( E d s . ) , 
Annual Repor t f o r 1966, (p . 6 1 - 6 3 ) , 207 p . 

Pu 239 t o Aa 2U1 r a t i o s i n t i s s u e s a a p l e s 
f r o a dogs exposed t o p l u t a n i u a o x i d e a e r o s o l s 
v e r e coapared w i t h t h e r a t i o s i n s a a p l e s o f 
t h e a e r o s o l , p r e l i a i n a r y r e s u l t s f r o a dogs 
s a c r i f i c e d 3 aon ths a f t e r i n h a l a t i o n o f Pu02 
i n d i c a t e t h a t An 201 rema ined i n e q u i l i b r i u a 
i n a l l dogs v i t h t h e p o s s i b l e e x c e p t i o n o f 
t h o s e v h i c h i n h a l e d t h e o x i d e p repa red f r o a 
t h e d e l t a f a r m o f t h e n e t a l a t O50 deg rees 
c e n t i g r a d e . I n t h i s case t h e r e v e r e 
i n c r e a s e d r a t i o s o f Pu 239 t c Aa 201 i n b o t h 
l u n g and l y n p h nodes . R a t i o s c f Pu 239 t c 
Aa 201 d e t e r a i n e d f r o a t i s s u e s o t dogs v h i c h 
d i e d 3 - 1 / 2 t o o v e r 6 y e a r s a f t e r i n h a l i n g 
PU02 i n d i c a t e d d i s e q u i l i b r i u m i n t h e 
b r o n c h i a l lymph nodes b u t n o t i n t h e l u n g . 
Do c l e a r p a t t e r n of change can be d i s c e r n e d 
f r o m t h e l i m i t e d nunber o f degs t h u s f a r 
s t u d i e d . (PHN) 

<O80> 
C a m p b e l l , I . R . , and E.G. H e r g a r d , U n i v e r s i t y o f 
C i n c i n n a t i , C o l l e g e o f n e d i c i n e , K e t t e r i n g 
l a b o r a t o r y , D e p a r t n e n t o f E n v i r c n n e n t a l H e a l t h , 
C i n c i n n a t i , OH. 1972, Hay 

B i o l o g i c a l Aspec t s o f Lead : An Anno ta ted 
B i b l i o g r a p h y , L i t e r a t u r e f r o n 1950 t h r o u g h 1960 . 
AP—100 ( P a r t s 1 -2 ) s 933 p. 

The n a t e r i a l i n c l u d e d i n t h e b i b l i o g r a p h y 
r e p r e s e n t s t h e s c i e n t i f i c p e r i o d i c a l 
l i t e r a t u r e c o v e r e d by t h e p r i n c i p a l 
a b s t r a c t i n g and i n d e x i n g s e r v i c e s . I n c l u s i o n 
o f v o r k s on a n a l y t i c a l n e t h o d o l o g y i s U n i t e d 
t o t h o s e conce rned v i t h t h e d e t e r n i n a t i o n o f 
l e a d i n a i r , b i o l o g i c a l n a t e i i a l s , f o o d s and 
b e v e r a g e s , d r u g s , and v a t e r , and t o t h o s e 
conce rned v i t h t h e a n a l y s i s c f n e t a b o l i c 
i n d i c a t o r s o f a d v e r s e e f f e c t s ( e . g . , 
p o r p h y r i n s ) . s e c t i o n 1 i n c l u d e s a b s t r a c t s o f 
b o o k s , h i s t o r i c a l p u b l i c a t i o n s , p r o c e e d i n g s 
c f c o n f e r e n c e s , and g e n e r a l r e v i e v s . 
S p e c i f i c r e v i e v s and d i s c u s s i o n s a r e i n c l u d e d 
i n t h e s e c t i o n s d e a l i n g v i t h t h o s e a s p e c t s 
( e . g . , r e v i e v s o f s i g n s , s y a p t o n s , and c a s e s 
o f c l i n i c a l p o i s o n i n g appear i n S e c t i o n 0 , 
Han) . S e c t i o n 2 c o v e r s l e a d i n t h e 
e n v i r o n m e n t , i n c l u d i n g c o n t a a i n a t i o n o f f o o d 
by u t e n s i l s and p e s t i c i d e s , and c o n t a a i n a t i o n 
o f hone v a t e r s u p p l i e s by l e a d p i p e s , 
c i s t e r n s , e t c . A b s t r a c t s o f r e p o r t s on 
i n d u s t r i a l a t a o s p h e r e s and o c c u p a t i o n a l 
e x p o s u r e a r e g i v e n i n S e c t i o n 5 ; r e l a t e d 
a e d i c a l I n f o r m a t i o n (case r e p o r t s , a e d i c a l 
s u r v e y s , e t c . ) i s c o v e r e d i n S e c t i o n 0 . 
S e c t i o n 6 i n c l u d e s p o l l u t i o n by l e a l o f a i r , 
s o i l , and v a t e r , and t h e e f f e c t s o f such 
p o l l u t i o n on hunans , a n i s a l s , and p l a n t s 
unde r a c t u a l ( f i e l d ) c o n d i t i c n s o f e x p o s u r e . 
S e c t i o n 7 c o v e r s l e g a l n a t t e r s , r e g u l a t i o n s , 
and r e c o a s e n d a t l o n s f o r t h r e s h o l d 
c o n c e n t r a t i o n s , a a x l n n n a l l o w a b l e 
c o n c e n t r a t i o n s , d r i n k i n g v a t e r s t a n d a r d s , and 
t o l e r a n c e H a l t s f o r f o o d p r o d u c t s . S e c t i o n 
10 i s c o n f i n e d t o c h e a i c a l r e v i e v s , r e v i e v s 
o f t e c h n o l o g i c a l d e v e l c p n e n t s , and v o r k s 
d e a l i n g w i t h s p e c i f i c c h e s l c a l p r o p e r t i e s and 
s y n t h e s e s o f nev coapounds . (EBB) 

<0 85> 
p h l l l l p a , C . R . , o . s . E n v i r o n n e n t a l P r o t e c t i o n 
Agency, R a d i a t i o n O f f i c e , Las Vegas , NV. 1971, 
December 

L e v e l s Heasured i n t h e E n v i r o n m e n t , 
CCNP-710562; BRH/ORO-72-2; P a r t o f 3 r d Annua l 
N a t i o n a l Confe rence on R a d i a t i o n C o n t r o l h e l d i n 
S c o t t s d a l e , A r i z o n a , Hay 2 - 6 , 1971, (p . 
3 0 9 - 3 1 7 ) , 390 p. 

The l e v e l of n o s t f a l l o u t n u c l i d e s has 
decreased s i n c e t h e c e s s a t i o n o f n a i n 
a t m o s p h e r i c weapons t e s t i n g i n t h e e a r l y 
1 9 6 0 ' s . To i l l u s t r a t e t h i s t h e r e s u l t s o f 
t h e p a s t e u r i z e d m i l k ne two rk a r e c i t e d . The 
n u c l i d e s o f p r i m a r y conce rn i n t h e a l l k 
saap les a r e I 131, Sr 0 9 , Sr 90 and Cs 137. 
Cesi.ua 137 reached a n a t i o n w i d e peak 
c o n c e n t r a t i o n i n June 1963 a t abou t 160 
p C l / 1 . At t h e p r e s e n t t i n e t h e n a t i o n a l 
average i s b e l o v 10 p c i / l . The l e v e l s o f 
t r i t i u n i n s u r f a c e v a t e r and i n p r e c i p i t a t i o n 
a re d i s c u s s e d , pu i n a i r i s c o n t i n u o u s l y 
a o n i t o r e d f r om s a a p l e s c o l l e c t e d t h r o u g h o u t 
t h e O n i t e d S t a t e d as v e i l as i n t h e Pan 
American H e a l t h O r g a n i z a t i o n A i r Ne t vo rk f r o n 
t h e South A n e r l c a n c o u n t r i e s . The l e v e l s o f 
t h e s e s a n p l e s a re shovn , and t h e d i f f e r e n c e 
i n l e v e l s o f Pu 239 f o r t h e N o r t h e r n 
r. a i s p h e r e (09-123 a C l / n 3 ) t o t h e Sou the rn 
Hen isphere (17-30 a C i / n 3 ) i s n o t e d . Kr 05 
l e v e l s i n a i r a r e a l s o p r e s e n t e d . (PHH) 

T a b l e 3 shovs a c o m p a r i s o n o f pu 238 and Pu 239 
i n a i r f r o n l o c a t i o n s i n t h e n o r t h e r n and 
s o u t h e r n hemispheres . 
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<<I06> 
B o r l s o v a , H . D . , Academy Hauk S9SB, Q r a l ' s k l l 
f i l i a l , Trudy i n s t i t u t e B i o l o g y , S v e r d l o v s k , 
OSSR. 1966 

Tho E f f e c t o f V a r i o u s D i e t s on the Behav io r o f 
T t t r l u n 91 and Onseparated S o l u t i o n o t Uran lua 
f i s s i o n P roduc ts . AEC- t r -7169 ; Par t o f 
H e t a b o l i s a o f Rad io i so topes I n the A n l a a l 
O r g a n l s n , (p. 117-152) , 220 p . 

The e f f e c t s of v a r i o u s d i e t s on t h e be fc i v lo r 
o f T 91 i n r a t s f o l l o w i n g o r a l and 
I n t r a v e n o u s a d a l n l s t r a t l a n , and on the 
behav io r o f unseparated s o l u t i o n o t 0 f i s s i o n 
p roduc ts f o l l o v l n g I n t r a p e r i t o n e a l 
a d m i n i s t r a t i o n vere s t u d i e d , c o n c u r r e n t l y 
t he e f f e c t s ot coap lexona and f o l l l c u l l n on 
e x c r e t i o n o f t h e e a i t t e r s ve re t e s t e d . The 
r e s u l t s sknv t h a t d i e t s t h a t a f f e c t o r g a n i c 
v o t a b o l l n a ( p r o t e l n f r e a , c a r b o h y d r a t e , and 
f a t t y ) induce n e g l i g i b l e cl>ang«a i n t h e 
behav io r o f y t t r l u a a a l n l y i n s o f t o r g a n s , 
whereas d i e t s t h a t a f f e c t a l n e r a l metabol ism 
( r a c h i t o q e n i c , c a l c i u a and c a r r o t ) v a r i o u s l y 
a l t e r t h e y t t r i u a c o n t e n t i n s o f t t i s s u e s and 
the f e a u r . K i t h a l l t h r e e d i e t s , the l i v e r 
nhovs <i dec rease i n y t t r i u a c o n t e n t , vhereas 
the bones show a r i s e w i t h the r a c h i t o g e n l c 
d i e t , d e c l i n e t i l t h t h e c a l c i u a d i e t , and no 
change w i t h the c a r r o t d i e t . A d d i t i o n of 
phosphorus t o t h e r a c h i t o g e n i c d i e t soaevhat 
i n c r e a s e s the y t t r i u a c o n t e n t not en l y i n 
bones (by 1.3 t i a e s as ccapared t o tho 
c o n t r o l , and 1 . 1 t i a e s as coapared t o the 
r a c h i t o g e n i c d i e t w i t h o u t phosphorus) bu t 
a l s o i n t h e l i v e r (1001 sore than on t h e 
r a c h i t o g e n i c d i e t w i t h o u t added phosphorus) . 
The f a t t y , c a r b o h y d r a t e , and p r o t e l n f r e e 
. ' l e t s d i a i r i s h and t h e h i g h r ' O t e l n d i e t 
I nc reases r e a b s o r p t l o n o f y t t r i u a f r o a the 
g a s t r o i n t e s t i n a l t r a c t . A aax laua e f f e c t 
w i t h r espec t t o e l l a l n a t l n g y t t r i u a f r o a t h e 
o rqan isa i s o b t a i n e d by a d a l n l a t r a t l o n o f 
(la 2-EOT A i n t h e case o f a r a c h i t o g e n i c d i e t , 
however, w i t h o t h e r d i e t s NaM-lDTA y i e l d e d a 
somewhat g r e a t e r e f f e c t t han w i t h an o r d i n a r y 
d i e t . A d a i n l a t r a t i o n o f t r l a e t a p h o s p h a t e 
(THP) and f o l l i c u l l n had almost no e f f e c t on 
the behav io r o f y t t r i u a v i t h a l l d i e t s 
t e s t e d . These d i e t s a l s o had no e f f e c t on 
the behav io r o f unsepara ted s o l n t i c n o f 
u ran luu f i s s i o n p r o d u c t s , v i t h t h e e x c e p t i o n 
of t h e f a t t y d i e t and c o n t r o l d i e t v i t h added 
phosphorus, v i t h v h i c h t h e r e i s a Barked r i s e 
In r a d l o a c l t v l t y o f t be l i v e r . (Auth) (Pnn) 

Table 2 shows y t t r l u x c o n t e n t i n r a t t i s s u e s 6 
h r and 16 days a f t e r I V l n l e c t l c n , as r e l a t e d t c 
p r e l l a l n a r y d i e t . Tab le 3 shovs y t t r i u a c o n t e n t 
i n r a t t i s s u e s 6 b r and 16 days a f t e r o r a l 
i n g e s t i o n , as r e l a t e d t o p r e l l a l n a r y d i e t . 

<U87> 
Hardy , E . P . , J r . , Hea l t h and Sa fe t y L a b o r a t o r y , 
Env i ronmen ta l S t u d i e s D i v i s i o n , Rev Y o r k , NY. 
1073, A p r i l 1 

f a l l o u t Prograa Q u a r t e r l y Samaary R e p o r t , 
December 1 , 1973 t h r o u g h Hatch 1, 1973. 
HASl-273; 227 p . 

Cu r ren t data I s p resen ted f r c a t h e HA5L 
f a l l o u t P roq raa ; The l a b o r a t o r y o f R a d i a t i o n 
Eco logy , O n i v e r s i t y o t N n s h l r q t o n : and the 
illRATOH J o i n t Nuc lear Research c e n t e r 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 c l e t s 
of l n t e r p - . i t i v e r e p o r t s cn r ad lua daughter 
p roduc t s (Po 210, Pb 210) and s t a b l e l ead I n 
marine o r g a n ! a n , i n v e n t o r i e s o f 

r a d i o n u c l i d e s i n t h e s t r a t o s p h e r e , s t r o n t l u s 
90 i n d i e t , and t h e t r o p o s p h e r l c b a s e l i n e 
c o n c e n t r a t i o n o f l e a d . Subsequent 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 o f r a d i o n u c l i d 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 , 
f oods , m i l k , and t a p v a t e r . Numerous t a b l e s 
are g i v e n f o r g l o b a l a t n o s p h e r l c Pn 239 and 
f u i s o t o p i c r a t i o s f o r 1959-1970. A 
b i b l i o g r a p h y o t 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 , 
( t u th ) 

<»8B> 
Hclean, F . c . , and A.R . Bady, o n i v e r s i t y o f 
Chicago, Depar taent o f p h y s i o l o g y , c h i c a g o , I L . 
196A 

R a d i a t i o n , i s o t o p e s , and Bone. Acadeaic P ress , 
Hev Tork , Now T o r k , 216 p . 

t he book d e a l s v i t h r a d i a t i o n i n a l l i t s 
aspec ts i n r e l a t i o n t o bone. A c o n s i d e r a b l e 
amount o f m a t e r i a l c o n c e r n i n g t h e p h y s i o l o g y 
and b i o c h e m i s t r y o t s k e l e t a l t i s s u e i s 
I n c l u d e d . The pa tho logy o f t he e f f e c t s o f 
r a d i a t i o n , as v e i l as t h e use o f t r a c e r 
amounts o f r a d i o i s o t o p e s i n t he s tudy of 
p a t h o l o g i c a l p h y s i o l o g y a re g i v e n 
c o n s i d e r a t i o n . The p r o p e r t i e s t h a t l ead 
r a d i o i s o t o p e s t o Beek bone and t o r e a a l n 
depos i t ed t h e r e i n are d i s c u s s e d . A f e v 
I s o t o p e s , nore p a r t i c u l a r l y some o f t h e 
a l k a l i n e e a r t h s , i n c l u d i n g Ra, Sr and s e v e r a l 
o f t h e I s o t o p e s o f Ca, aay s u b s t i t u t e f o r 
s t a b l e ca I n t h e a l n e r a l o f t he bone and once 
depos i t ed t h e r e aay r e a a l n f i x e d 
i n d e f i n i t e l y , o t h e r s , such as Pu , Y , and Th 
are d e p o s i t e d i n t he bone a a t r l x r a t h e r t h a n 
in t h e a l n e r a l , bu t t h e y a l s o aay r e a a l n i n 
the s k e l e t o n f o r l e n g p e r i o d s o f t i m e . 
N a t u r a l r a d i o a c t i v i t y , r a d i o a c t i v e f a l l o u t 
and r e a o v a l o f r a d i o n u c l i d e s , I n c l u d i n g Pu, 
Th, T, and Ce, f r o a bone by c h e l a t e s o r 
c a r r i e r s a re a l s o d i scussed . (PHH) 

<B69> 
Boulay, P . , Commissar ia t a l ' E n e r g l e A t o a l q u e , 
Cent re d ' e t u d e s de B r u y e r e s - l e - C h a t e l , F rance . 
157C 

D i r e c t Heasureaent of Pulmonary P l u t o n i u m 
C c n t a a l n a t l o n . CONF-701112; STI /P0B/269; 
IAEA-SN- ia3 /n9 : Pa r t af Proceed ings o f a 
symposium on Nev Developments I n P h y s i c a l and 
B i o i c g i c a l R a d i a t i o n c e t e c t o r s he ld i n V ienna , 
A u s ' t l a , November 23 -27 , 1970, (p. 287 -297 | , 766 
p . (French) 

Fcr t h e d i r e c t measurement o f pulmonary Pu 
c o n t a m i n a t i o n the f o l l o v i n q t h r e e c o n d i t i o n s 
aust a l l be met : the d e t e c t o r used must have 
a s u i t a b l e v lndov s u r f a c e and e f f i c i e n c y ; the 
background n o i s e s h o u l d be ve ry l o v : and i t 
must be p o s s i b l e t o reduce the e r r o r due t o 
morpholoqy. The c o u n t e r proposed has a 
u s e f u l d i a s e t e r o f 190 mm and a mean 
e f f i c i e n c y of 601 f o r Pu 239 x r a y s . The 
background n o i s e i s reduced by l e a d 
s h i e l d i n q , 10 cn t h i c k , covered v i t h 1 na of 
s t a i n l e s s s t e e l , an a n t i - c o i n c i d e n c e c i r c u i t 
and a pu lse r i s e - t i a e d i s c r i m i n a t o r . Under 
these c o n d i t i o n s t h e s e n s i t i v i t y t h r e s h o l d 
can be e s t i n a t e d a t 5 n c i o f Pu 239 f o r a 
" s tandard n a n " . A nethod o f I n t e r n a l 
c a l i b r a t i o n o f t h e I n d i v i d u a l based on 
a d d i t i o n a l Pa 233 o v e r l o a d i n g i s p roposed. 
(Auth) 
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<«90> 
H c C l e l l a n d , J . (Coap.) , Los Alaaos S c i e n t i f i c 
L a b o r a t o r v , Los A laaos , HN. 1955, Auqust 

The P l u o r o p h o t c m e t t i c D e t e r m i n a t i o n o f Uranium 
i n Heine and A i r . LA-1858; Pa r t o f A n a l y t i c a l 
Procedures o f t h e i n d u s t r i a l Hygiene Group, 
Chapter 27, (p . 155 -157 ) , 173 p . 

The aethod i s based on t h e i n t e n s e 
y e l l o v - q r e e n f l u o r e s c e n c e ( t h e p r i n c i p a l l i n e 
o f v h l c h i s r e p o r t e d t o be a t 555 nu) 
produced by t r a c e s o f u r a n i u a f used i n 
sod iua f l u o r i d e . I t i s s e n s i t i v e t o 
c o n c e n t r a t i o n s o f u r a n l u a f r c a 10(E-5) t o 5 * 
10 (IS-10) q per 0.25 q o f sod iua f l u o r i d e , 
v i t h a p r e c i s i o n of p l u s or a inus 10%. The 
t o l e r a n c e f o r n o r a a l u r a n i u a i n u r i n e used a t 
LASL i s 100 uq per l i t e r . A i r f o r t h e 
d e t e r a i n a t i o n o f u r a n l u n i s saap led by 
f i l t r a t i o n , i a p i n g e a e n t or I m p a c t i o n . Glass 
o r m o l e c u l a r f i l t e r s a re u s u a l l y used and 
v i t h s p e c i a l e x t r a c t i o n ne thods , HV-70 paper 
aay be used . Ten pe rcen t n i t r i c a c i d i s used 
as t h e c o l l e c t i n g aed iua f o r i a p l n g e r 
samples. The a i r t o l e r a n c e f o r n o t n a l 
u ran iua used a t LASL i s 50 ug Fer c u b i c 
m e t e r , v h l c h I s a p p r o x l n a t e l y 66 d / a / H 3 . 
(Auth) 

« 9 1 > 
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 , 
Env i ronmen ta l S t u d i e s D i v i s i o n , Nev l o r k , H I . 
1973, A p r i l 1 

G loba l A tmospher ic P l u t o n i u a 239 and P lu ton ium 
I s o t o p i c P a t i o s f o r 1959-1970. HASL-273; P a r t 
o f F a l l o u t program Q u a r t e r l y sunaary R e p o r t , 
December 1 , 1972-Harch 1 , 1913, (p. I 1 I - 2 -
1 1 1 - 2 8 ) , 227 p . 

A program o f a tmospher i c sampl ing and 
r a d i o c h e m i c a l a n a l y s i s vas under taken f rom 
1959 t h r o u g h 1970 t o de te rm ine t h e 
d i s t r i b u t i o n o f n u c l e a r d e b r i s by neans o f 
f i l t e r c o l l e c t i o n o f a i r b o r n e r a d i o a c t i v e 
p a r t i c u l a t e m a t t e r on IPC-1M70 paper c a r r i e d 
by a i r c r a f t . The i s o t o p i c c c n c e n t t a t i o n s of 
P lu ton ium 239 and t h e p l u t o n i u m i s o t o p i c 
r a t i o s Pu 210/Pu 239, Pu 2U1/PU 239 and Pu 
212/Pu 239 o b t a i n e d f r o n these samples a re 
r e p o r t e d . A i r c r a f t s a a p l i n g vas n o r m a l l y 
conducted i n t h e v i c i n i t y o f f o u r l a t i t u d e s ; 
70 degrees H, 35 degrees N, 10 degrees N and 
U0 degrees S. A l t i t u d e s saBFled v a r i e d f r e e 
a p p r o x i m a t e l y 15,000 t o 70,000 f e e t . These 
da ta ve re c o l l e c t e d as p a r t c f a c o o p e r a t i v e 
e f f o r t hy t h e O.S. Depa r taen t o f Defense, 
A t o a i c Energy Commission and degrees n a t i o n a l 
Oceanic and Atmospher ic A d m i n i s t r a t i o n . (FHt) 

Numerous t a b l e s a r e g i v e n f o r Pu 239 
c o n c e n t r a t i o n s and Pu r a t i o s a t v a r i o u s 
l a t i t u d e s and a l t i t u d e s . 

<U92> 
Belyaev, y u . A . , Not g i v e n . 1959 

The Fhys ico -Chemlca l S ta te o f P l u t o n i u a 
(P lu ton ium 239) i n t he S lood Upon I t s 
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 . H e d i t s i n s k a y a 
B a d i c l o g i y a , U ( 9 ) , »5-51 (Russian) 

The p h y s i c o - c h e m i c a l s t a t e o f p j 239 vas 
s t u d i e d I n t h e b lood upon I t s I n t r a v e n o u s 
a d a i n i s t r a t i o n t o r a t s i n t he fo rm of 
n i t r a t e of q u a d r i v a l e n t p l u t o n l u a and a 
c i t r a t e complex. I t vas found t h a t t h e speed 
o f d isappearance o f p l u t o n i u a f rom t h e b lood 
i s l e s s e r f o r the coap lex s a l t t h a n f o r 
Plutonium n i t r a t e , np t o 90-95* o f p l u t o n l u a 
c i r c u l a t i n g i n t h b lood i s bound v i t h 
p r o t e i n s ; i n t he p lasaa t h e c o n t e n t o f 
Plutonium i s 5 t i m e s h i g h e r than i n t h e 
c e l l u l a r e l e a e n t s . The e l e c t r o d i a l y s i s of 
t h e serum o f r a t s g iven p l u t o n i u a shoved t h a t 
i n t h e b lood a p p r o x i m a t e l y 10% o f p l u t o n i u m 
i s I n an i o n o g e n i c c o n d i t i o n , i n t h e f o rm o f 
n e g a t i v e l y charged i o n s . D e t e r m i n a t i o n o f 
the p l u t o n i u a c o n t e n t i n i n d i v i d u a l p r o t e i n 
f r a c t i o n s c a r r i e d ou t by the ae thod o f paper 
e l e c t r o p h o r e s i s , d i d no t produce s a t i s f a c t o r y 
r e s u l t s . (Auth) 

< W > 
f e l y a e v , y u . A . , Hot g i v e n . 1963 

Cheaiea l Forms o f P l u t o n i u a (P lu ton ium 239) i n 
t t e L i v e r and Spleen o f t h e Rat . PTD- t t - 63 -559 
( I r a n s l a t e d E d i t i o n ) ; P a r t o f Lebed insky , A.V. 
and Hf lskalev, Y u . i . ( E d s . ) , P l u t o n i u n 239: I t s 
D i s t r i b u t i o n , B i o l o g i c a l E f f e c t s and A c c e l e r a t e d 
E l i a i n a t i o n , (p . 5 8 - 6 9 ) , 267 p. 

Rats v e r e i n l e c t e d i n t r a p e r l t o n e a l l y v i t h 
p l u t o n i u a n i t r a t e o t c i t r a t e ( 3 . 6 - 0 . 9 u c i / k g ) 
t o I d e n t i f y t h e chemica l forms i n v h l c h 
F l u t o n i u a i s r e t a i n e d i n t he l i v e r and 
s p l e e n . R e s u l t s shoved t h a t p l t i t o n l u o e x i s t s 
i n t h e l i v e r i n t h e fo rm o f a p r o t e i n 
complex. About 50% vas bound t o the 
g l o b u l i n s o f t he c y t o p l a s m . I n t h e nuc lea r 
f r a c t i o n , 17-2U* vas bound t o t h e 
d e s o r y r i b o n u c l e o p r o t e i n f r a c t i o n , 12-16% v i t h 
t h e a c i d p r o t e i n , and 1 . 5 - 1 * » . i t h t h e 
r e s l d u o l p r o t e i n . P l u t o n l u m c o n t e n t i n t he 
p r o t e i n f r a c t i o n s o f o f t h e l i v e r d i d n o t 
vary v i t h i n t h e t i n e i n t e r v a l o f 1 day t o 2 
months a f t e r a d a i n i s t r a t l o n , bu t I n a n i n a l s 
s a c r i f i c e d a t 7 1 /2 t o 9 aonths f o l l o v i n g 
a d a i n i s t r a t i o n an i n c r e a s e i n t h e p l u t o n i u a 
c o n t e n t o f the r e s i d u a l p r o t e i n vas observed. 
Chemical f o r a had no e f f e c t on d i s t r i b u t i o n 
t o t h e v a r i o u s f r a c t i o n s . I n t h e sp leen t h e 
Flutoniua l e v e l vas l o v e r (5-3%) i n t h e 
d e s o x y r i h o n u c l e o p r o t e i n f r a c t i o n and h i g h e r 
i n r e s i d u a l p r o t e i n (20%) than i n t he l i v e r . 
P l u t o n i u a coap lexes v i t h n u c l e i c a c i d s , 
f o raed i n v i v o , v e t e i s o l a t e d . Of t h e t o t a l 
l i v e r P l u t o n i u m , 1.9-3% vas bound v l t h DNA 
and 0 .2 -0 .8% v l t h RNA. Methods o f c e l l 
f r a c t i o n s e p a r a t i o n v e r e d i s c u s s e d . (ST) 
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<494> 
Tseve leva , I . A . . no t g i v e n . 1963 

P l a t o n i a a Con ten t i n P r o t e i n P r a c t l o n a o f Bone. 
P T 0 - t t - 6 3 - 5 5 9 ( T r a n s l a t e d e d i t i o n ) ; P a r t o f 
Lebed insky , A . v . and Hoaka lev . T O . I . ( i d s . ) , 
P l a t o n i a a 239: I t s D i s t r i b u t i o n , B i o l o g i c a l 
E f f e c t s and A c c e l e r a t e d E l i a i n a t i o n , (p . 7 0 - 7 6 ) , 
267 p . 

Rats v e r e i n l e c t e d i n t r a p e r i t o n e a l ^ v l t h 1 .9 
u c i o f p l u t o n i u a c i t r a t e 7 -10 days p r i o r t o 
s a c r i f i c e and r a b b i t s ve re i n j e c t e d 
i n t r a v e n o u s l y v l t h 7 u c i o f p l u t o n l u a n i t r a t e 
30 days p r i o r t o s a c r i f i c e t c s tudy p l u t o n i u a 
d i s t r i b u t i o n I n v a r i o u s p r o t e i n f r a c t i o n s o f 
t u b u l a r bone d i a p h y s l s . Op t o 90* o f t he 
p l u t o n i u a was f i x e d i n t h e o r g a n i c ( p r o t e i n ) 
f r a c t i o n . C o l l a g e n , a l b u a o l d e , Muco ids , and 
r e s i d u a l p r c t e i n v h l c h c o n s t i t u t e d 90, 2 . 0 , 
1 . 6 , and 6 . 9 f , r e s p e c t i v e l y , o f t h e bone 
p r o t e i n c o n t a i n e d 6 5 - 6 0 , 15, <1, and 5 1 , 
r e s p e c t i v e l y , o f t he t o t a l p l u t o n l a x . 
p r o t e i n s v i t h a h i gh a e t a b o l i c r a t e 
( a l b a a o i d s ) bound 4-10 t l a e s as auch 
p l u t o n i u a , per 1 ag o f n i t r o g e n , as d i d 
c o l l a g e n and r e s l d a a l p r o t e i n s . Tbe r e l a t i v e 
s p e c i f i c a c t i v i t y o t auco ids exceeded t h a t o t 
c o l l a g e n by a f a c t o r o f two , p robab l y dae t o 
t h e p a r t i c i p a t i o n by t h e son g roap o f 
c h o n d r o i t i n s n l f a t e i n p l u t o n i u n f i x a t i o n . 
Techn iques o f bone d e c a l c i f i c a t i o n and 
p r o t e i n s e p a r q t i o n a r e q i v e n . (ST) 

<495> 
E l k i n a , R . I . , and I . A . T s e v e l e v a , Rot g i v e n . 
1963 

M i n e r a l and P r o t e i n Metafeol i3a i n Bone T i s s u e o f 
P l u t o n i a a - I n j e c t e d R a t s . T T O - t t - 6 3 - 5 5 9 
( T r a n s l a t e d E d i t i o n ) ; P a r t o f l e b e d i n s k y , A.V. 
and Hoska lev , y u . l . ( E d s . ) , P l u t o n l u a 239,: I t s 
D i s t r i b u t i o n , B i o l o g i c a l E f f e c t s and A c c e l e r a t e d 
E l i a i n a t i o n , (p . 7 7 - 0 7 ) , 267 p . 

P l u t o n l u a n i t r a t e and c i t r a t e v e r e 
a d a i n i s t e r e d t o r a t s i n doses caus inq 
subacute (20 uC l / kq ) and c h r o n i c (1 .9 u c i / k g ) 
i n j u r i e s and t h e a e t a b o l l s a c f soae a i n e r a l 
and n l t r c q e n o t i s subs tances i n t h e tones vas 
s t u d i e d . M e t a b o l i c p rocesses v e r e s t u d i e d 
v l t h t h e a i d o f r a d i o t r a c e r s P 32 , Ca " 5 , and 
g l y c i n e tagged w i t h C 14. C a l c i u a , 
phosphorus , and n i t r o g e n s e t a b a l l s a , and 
phosphatase a c t i v i t y l a t h e e p i p h y s i s and 
d l a p h y s i s o f c o n t r o l and e x p e r i a e n t a l r a t s 
were s t u d i e d . The e p i p h y s i a l p o r t i o n c f bone 
d i f f e r e d f r o a t h e d i a p h y s e a l p a r t t o t h i n the 
c o n t e n t o f t he substances under c o n s i d e r a t i o n 
and i n t he I n t e n s i t y o f a e t a t o l l c p rocesses . 
Do a p p r e c i a b l e changes were noted I n the bone 
t i s s u e c o n t e n t o f phosphorus , c a l c l l u a , and 
n i t r o g e n o u s subs tances a t d i f f e r e n t t i a e s 
f o l l o w i n g p l u t o n l u a a d a i n i s t r a t i o n . A l k a l i n e 
phosphatase a c t i v i t y f o l l o v l n q a d a i n i s t r a t l c n 
i n aaoun ts caus inq c h r o n i c i n j u r y , d e c l i n e d 
i n bo th d l a p h y s i s and e p i p h y s i s , by about 251 
a f t e r one year and by about 50% a f t e r IB 
s o n t h s . I n c o r p o r a t i o n o f P 32 and Ca 45 i n t c 
t h e e p i p h y s e a l p o r t i o n was c c n s i d e r a b l y l owe r 
i n t h e e x p e r i a e n t a l a n i a a l s as coapared w i t h 
c o n t r o l s . I n t h e d i a p h y s i s Ca 45 
i n c o r p o r a t i o n was a l s o l o w e r e d . I n c h r o n i c 
i n j u r i e s , I n c o r p o r a t i o n r a t e c f l a b e l e d 
g l y c i n e i n t o p r o t e i n s o f t he e p i p h y s i s vas 
reduced by a f a c t o r o f 1 1/2 t o 2 as coapared 
v l t h n o r a a l v a l u e s . (ST) 

<496 > 
R o n s t a n t i n o v a , V . V . . Rot g i v e n . 1963 

Con ten t and Regene ra t i on o f N u c l e i c Ac ids i n Rat 
l i v e r P o l l o v i n g P l u t o n i a n I n j u r y . PTD- t t -63 -55 t f 
( T r a n s l a t e d E d i t i o n ) ; P a r t o f Lebed insky , A .V . 
and Roskalev, T u . I . ( E d s . ) , P l u t o n i u a 239 : I t s 
D i s t r i b u t i o n , B i o l o g i c a l E f f e c t s and A c c e l e r a t e d 
I l i a l n a t l o n , ( p . 9 2 - 1 0 3 ) , 267 p . 

Pour groups o t r a t s v e r e I n j e c t e d 
I n t r a p e r l t o n a a l l y v l t h a s o l u t i o n o f 
p l u t o n i u a n i t r a t e t o s t u d y t h e e f f e c t o f 
p l u t o n l u a on n u c l e i c a c i d a e t a b o l l s a I n t b e 
l l v a r . The f o u r dose l e v e l s v e r e 20, 6 . 2 , 
3 . 7 , and 1 .9 u C l / k g . To d e t e r a l n e t h e r a t e 
o t n u c l o i c a c i d r e g e n e r a t i o n , t h a a n i a a l s 
va ra I n j e c t e d v l t h a p 32 l a b e l e d Na2RP04 
s o l u t i o n a t a dose o f 4 -6 u c l / 1 0 0 g o f body 
v e i g h t . The 20 u c i / k g dose vas l e t h a l t o a l l 
r a t s v i t h i n s i x t o seven aon ths ; t h e 6 . 2 
u c l / k g dose vaa l e t h a l t o 58% v i t h i n n i n e 
a o n t h s ; and i n t h e t h i r d and f o u r t h g r o u p s , 
f a t a l i t i e s v e r e 40 and 30%, r e s p e c t i v e l y , 
over a one yea r p e r i o d . Leukopenia was 
observed I n a l l g r cups and e r y t h r o p e n i n vas 
observed a t t b e t h r e e h i g h e r dose l e v e l s . 
Both c o n t e n t and s p e c i f i c a c t i v i t y o t UNA 
Increased a t one and two aonths f o l l o v i n g 
I n j e c t i o n I n t h e f i r s t g roup . The r a t e o f P 
32 i n c o r p o r a t i o n i n t o DMA i nc reased over a l l 
o b s e r v a t i o n p e r i o d s f o l l o v i n g a d a l n i s t r a t l o n 
o f t h e 20 u c i / k g dese and reached a peak 
va lue a f t e r two e o n t h s . c o n c e n t r a t i o n o t DNA 
phosphorus f e l l be lov c o n t r o l v a l u e s a f t e r 
t v o veeks . At c h r o n i c dose l e v e l s t h e a o s t 
consp icuous changes I n n u c l e i c a c i d 
a e t a b o l l s a v e r e a t t h e l e v e l o f 6 . 2 u c l / k g 
( c a l c u l a t e d pec s i n g l e n u c l e u s ) . At t h i s 
dosage l e v e l , c o n t e n t and I n c o r p o r a t i o n r a t e 
o f RMA and DMA phosphorus i n c r e a s e d over a 
pe r i od up t o t h r e e a o n t h s . (ST) 
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«I97> 
L l b i n z o n , p . T o . , and V .V . i cons tan t lnova , Not 
g i v e n . 1963 

E f f e c t o f P l u t o n i u a on Nuc le i c Held n e t a b o l i t m 
i n t h e L i v e r and Bone Harrow o f t he B a b b i t . 
PTD- t t -63 -559 (T rans la ted E d l t l c n ) ; Par t o f 
Lebed insky , A .V. and Honka lev , Y u . I . ( E d s . ) , 
P l u t o n i u n 239: I t s D i s t r i b u t i o n , B i o l o g i c a l 
E f f e c t s and Acce le ra ted E l i n i n a t i c n , (p. 
IOt t -112) , 267 p . 

S i x t o e i g h t nonth o l d r a b b i t s v e r e i n j e c t e d 
i n t r a v e n o u s l y v i t h a Plutonium n i t r a t e 
s o l u t i o n (7 uCi /kg) to s tudy the a e t a b o l i s a 
o f n u c l e i c ac i ds i n the l i v e r and bone narrow 
over an extended p e r i o d o f t i n e . The a n i n a l s 
ve re s a c r i f i c e d a t i n t e r v a l s c f 1 - 6 days and 
1 -6 nonths p o s t i n j e c t i o n . To determine the 
r a t e o f n u c l e i c a d d r e g e n e r a t i o n , the 
r a b b i t s ve re i n j e c t e d subcu taneous ly f o u r 
hours b e f o r e s a c r i f i c e w i t h S 32 l a b e l e d 
Na2HPOU s o l u t i o n . The r e s u l t s shoved an 
i n c r e a s e o f FNA and DNA phosphorus 
c o n c e n t r a t i o n o f 501 and 37.51, r e s p e c t i v e l y 
i n t h e l i v e r , k t s i x aon ths t h e aaount o f 
DNA d e c l i n e d 211 belov n o r a a l l e v e l . I n bone 
a a r r o v , RNA and DNA phosphorus c o n c e n t r a t i o n 
i n c r e a s e d , bu t 0N& decreased sonevbat a t s i x 
nonths p o s t i n j e c t i o n . Average HNA and DHA 
c o n t e n t , c a l c u l a t e d per n u c l e u s , began t o 
i nc rease a t one nonth and reached a peak 
va lue a t a 1 /2 aonths a f t e r t he p o i s o n i n g . 
Average UNA and DNA con ten t per bone na r rov 
c e l l rose s u b s t a n t i a l l y beg inn ing v i t h the 
30th day o f e x p e r i a e n t a t i o n . A narked 
I n c r e a s e i n s p e c i f i c a c t i v i t y , f o r l i v e r RNA, 
vas f i r s t noted a t 3 aonths a f t e r the 
p o i s o n i n g . The DHA r e g e n e r a t i o n r a t e began 
t o r i s e on t h e f i r s t day of o b s e r v a t i o n . At 
6 aonths f o l l o v i n g Pu a d m i n i s t r a t i o n i t 
reached a peak v a l u e , 7 . 1 t i n e s t h e n o r a a l 
l e v e l . The s p e c i f i c a c t i v i t y c f bone a a r r o v 
BHA and DNA shoved a d i s t i n c t d e c l i n e a f t e r 
one veek , bu t began t o i n c r e a s e c o n s i s t e n t l y 
a f t e r a o n t h s . (Auth) (ST) 

<U98> 
liblnzon, Tt.Te., and V.V. Konstantlnova, Rot 
given. 1963 
Activity of Tissue phosphatases in Bats 
Suffering Croa Subacute oc Chronic Plutoniua 
Injury. P»D-tt-63-559 (Translated Edition); 
Fart of lebedlasky, A.V. and Koskale* Tu.I. 
(Eds.), Plutoniua 239: Its Distribution, 
Biological Effects and Accelerated Elialnation, 
(p. 113-121), 267 p. 

Plutonian nitrate solution vas administered 
intraperitoneally to rats In aaounts causing 
subacute (20 ucl/kg) and chronic (6.2, 3.7, 
and 1.9 ucl/kg) Injuries to test tba effect 
on tisane phosphatases, it all iota levels 
acid phosphatase activity in the liver vas 
stlsulated at 2, 6, and 9 aontbs fcllovlng 
injection, the activity of alkaline liver 
phosphatase Increased 2-5 times abev* control 
level during the n s e observation periods. A 
else in alkaline phosphatase activity 
occurred in the bone narrcv and splenn only 
in the case of subacute injury, a sfearp 
decline of alkaline phosphatase activity, in 
both subacute and chronic Injury, vas noted 
for the kldnays and intestinal mucosa during 
all observation periods. Activity yas 
reduced by a factor of 2-3 in the kidneys and 
by a factor of 2-5 in tha intestines, as 
coapared to control valaes. Ionization doses 
absorbed by the liver vera calculated. (SI) 

<«995 
Hoslcalev, T u . I . , L .A . Buldakov, and v .H . 
S t r e l ' t s o v a , Not g i v e n . 1963 

E f f e c t o f P l u t o n l u a 239 on Bat Body. 
FTD- t t -63-559 (T rans la ted E d i t i o n ) ; Pa r t o f 
Lebedinsky, A.V. and Hoskalev, T u . I . ( E d s . ) , 
P lu ton iua 239: I t s D i s t r i b u t i o n , B i o l o g i c a l 
E f f e c t s and A c c e l e r a t e d E l l a l n a t l o n , ( p . 
152-132), 267 p . 

f o l l o w i n g a s i n g l e dose o f p l u t o n l u a c i t r a t e 
(1 .25, 2 . 5 , 5 , 10, 20, HO, and BO uC i / kg ) the 
s u r v i v a l t i n e o f na l e and f e n a l e r a t s vas 
reduced w i t h p r o g r e s s i v e l y h i g h e r doses. 
Doses below 5 u C l / k g d i d not a p p r e c i a b l y 
reduce t h e mean s u r v i v a l t i a e . Doses t h a t 
reduced s u r v i v a l t i n e (10-20 UCi /kg) bu t 
caused no acu te pa tho logy caused the w e i g h t 
of e x p e r i n e n t a l a n i n a l s t o l ag beh ind t h a t o f 
c o n t r o l s . A l e s s o f body weight was noted 
f o r AOSBS exceed ing 10 u c i / k g . A l o w e r i n g o f 
the l e u k o c y t e coun t was observed a t e v e r y 
desage l e v e l w i t h the s e v e r i t y depending on 
the dose. The d rop i n l eukocy te count i t 
doses o f 2 . 5 - 8 0 uC i vas i r r e v e r s i b l e . The 
e r y t h r o c y t e coun t f o r doses r a n g i n g f r o n 
2 .5-5 u c i / k g i n i t i a l l y Inc reased and t h e n 
s t a b i l i z e d a t t h e c o n t r o l l e v e l . At h i g h e r 
desage l e v e l s e r y t h r o c y t e count vas reduced 
by the 1H-30th day and reaa ined l ov over the 
e n t i r e s u r v i v a l p e r i o d . The change i n 
hemoglobin c o n t e n t n e a r l y p a r a l l e l e d t h a t of 
the e r y t h r o c y t e c o u n t . The f o r a a t i o n of 
e r y t h r o c y t e s by s p l e e n , l i v e r , and o t h e r 
ecgans as a compensatory mechanism f o l l o v i n g 
bone n a r r o v i n j u r y i s d i scussed . The 
i nc i dence o f any p a r t i c u l a r p a t h o l o g i c a l 
symptom ( t u m o r s ) , as revea led by a u t o p s y , vas 
h igher f o r a s p e c i f i c r a d i o a c t i v e dose. (ST) 

Tables 1-0 l i s t s u r v i v a l t i m e , v e i g h t dynamics , 
b locd c e l l c o u n t s , and e r y t h r o c y t e and 
hemoglobin l e v e l s , i n r a t s f o l l o v i n g a s i n g l e 
dose o f Pa 239 (1 .25 -80 a C i / k g ) . 
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<500> 
Lomberg, V . K . , H.A. Koshu rn l kova , and K .N. 
I t l y z h u k , Not g i v e n . 1963 

Changes I n t h e Blood s y s t e a o f B a b b i t E f f e c t e d 
by P l u t o n i a n 239. PTD- t t - 63 -559 ( T r a n s l a t e d 
E d i t i o n ) : P a r t o f L e b e d i n s k y , A . ¥ . and n o s k a l e v . 
T o . I . ( E d s . ) , P l u t o n l u a 239: I t s D i s t r i b u t i o n , 
B i o l o g i c a l E f f e c t s and A c c e l e r a t e d E l i a i n a t i o n , 
(p . 133 -109 ) , 267 p . 

Babb i t s v e r e i n j e c t e d I n t r a v e n o u s l y v i t h a 
p l u t o n l u a n i t r a t e s o l u t i o n a t dose l e v e l s o f 
7 and 2 u c i / k g body v e i g h t and t h e r e s u l t a n t 
h e a a t o l o g i c changes Here e v a l u a t e d i n t h e 
l i g h t o f h i s t o l o g i c a l d a t a and p l a t o a l u u 
a i c r o d l s t r l b u t l o n p a t t e r n s f r o a 
h i s t o a u t o r a d l o g r a a s . p e r i p h e r a l changes I n 
the t v o q roups o f a n l a a l s a re g i v e n i n 
t a b u l a r and g r a p h i c a l f o r a s . D e s a l t s shoved 
t h a t t h e i n c o r p o r a t e d p l u t o n i u a caused 
d i s t i n c t changes i n t h e b l o o d s y s t e n and the 
e x t e n t o f such changes depended d i r e c t l y on 
dose , t h e pes t i n j e c t i o n t i a e i n t e r v a l , and 
the c h a r a c t e r i s t i c a l c r o d i s t r i b u t i c n p a t t e r n 
of t h e r a d i o i s o t o p e . Done aa r rov and s p l e e n 
c o n t a i n e d t h e h i g h e s t aaounts o f p l u t o n l u a 
and the p l u t o n i u n was r e t a i n e d p r e f e r e n t i a l l y 
by t h e r e t i c u l o e n d o t h e l i a l e l e a e n t s i n the 
a a r r o v . The c h a r a c t e r i s t i c p a t t e r n of 
d i s t r i b u t i o n i n t he bone a a r r o a , a l ong v i t h 
i t s a g g r e g a t i o n i n t h e r e t i c u l a r c e l l s w i t h i n 
a f e v i s o l a t e d a r e a s , no ted a t one veek and 
l a t e r , l e d t o n o n u n i f o r a i t y c f i r r a d i a t i o n 
and f o c a l l y r e s t r i c t e d i n j u r i e s . 
N i c r o d i s t r l b u t i o n i n the s p l e e n ( red pu lp ) 
and l y a p h nodrs ( r e t i c u l o e n d o t h e l i a l 
e l e a e n t s ) vas conduc ive t o p r e s e r v a t i o n of 
l y m p h a t i c t i s s u e . Thus the absence o f 
d i s t i n c t changes In p e r i p h e r a l b l o o d v a s due 
t o t h e H a l t e d n a t u r e o f i n j u r y and t o a h i g h 
r a t e o f r e g e n e r a t i o n i n t he b l ood f o r a i n g 
o rgans . (ST) 

<501> 
B o q a t o * . L . V . , 2 . T . ftalaykova, H .P . Kudasheva, 
and 5 . A . Roqacheva, Not g i v e n . 1963 

p e c u l i a r i t i e s I n t h e c o u r s e and cu t coae o f 
R a d i a t i o n S i ckness i n Doqs I n j e c t e d 
I n t r a v e n o u s l y v i t h the N i t r a t e c f P l u t o n l u a 239 . 
PTD-tt-63-*»S9 ( T r a n s l a t e d E d i t i o n ) : P a r t o f 
Lebed insky , A .V. and n o s k a l e v , Y u . l . ( E d s . I , 
P l u t o n l u a 239 : I t s D i s t r i b u t i o n , B i o l o g i c a l 
E f f e c t s and A c c e l e r a t e d E l l a l n a t l c n , (p. 
150-172) , 267 p. 

P l u t o n i u a n i t r a t e vas 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 n a f r a c t i o n a t e d dose ( 0 . 2 
u C l / k q t o t a l dose) t o t e n a d u l t a o n q r e l doqs 
and the f u n c t i o n i n g o f v a r i o u s s y s t e a s and 
o rqans vas obse rved . Over a p e r i o d o f n e a r l y 
f i v e yea rs t h e p u l s e r a t e , r e s p i r a t i o n , 
a r t e r i a l p r e s s u r e , c o n d i t i o n c f t h e nervous 
s y s t e a , g a s t r i c s e c r e t i o n , scae b l c o d 
c o a q u l a t l o n I n d i c e s , and t<e c e l l u l a r 
c o a p o s l t l o n c f b lood v e r e t e s t e d a t r e q u l a r 
i n t e r v a l s , c h r o n i c r a d l a t t o n s i c k n e s s 
deve loped I n t h e dogs and t h e c l L n l c a l 
syan toas passed th rough t h r e e s t ages : the 
appearsncn c f p r o g r e s s i v e chanqes , p a r t i a l 
c o a p r n n n t l e n and s t a b i l i z a t i o n o f c l i n i c a l 
syaptoaf . a t a reduced l e r r l , and t h e outcome. 
I n t h e f i r s t s t aqe o f c h r o n i c r a d i a t i o n 
s l c k n o t s , vh inh l a t t e d a year f o l l c v l n q t h e 

f i n a l p l a t o n l u a i n j e c t i o n , t h e c l i n i c a l 
syap toas i n v o l v e d a o d e r i t e changes i n t h e 
ne rvous , c a r d l £ ? a s c u l a r and d i g e s t i v e 
s y s t e a s , a l v e i l as i n h e a o p o l e s i s and b lood 
c o a g u l a t i o n . I n t h e second s t age (2nd -0 th 
year) the f u n c t i o n i n g o f the c a r d i o v a s c u l a r , 
d l g a s t i v a and ne rvous s y s t e a s vas a l a o s t 
c o m p l e t e l y n o r a a l i x e d , as vas t h e process o f 
b lood c o a g u l a t i o n , b u t t h e i a p a l r a e n t o f 
h e a n p o l e s i s p e r s i s t e d . The f i n a l s tage set. 
i n a t t h e end o f 2 yea rs 7 aonths t o 0 yea rs 
and 7 aon ths a f t e r t h e l a s t p l u t o n i u a 
i n j e c t i o n . Tho aos t f r e q u e n t outcoae o f t h e 
d i sease s t r i c k e n degs v a s t h e deve lopaen t o f 
c s t e o s a r c o n a s , observed i n 7 5 t o f caBes. The 
average l a t e n t p e r i o d f o r bone t uao r 
f o r a a t l o n , under c o n d i t i o n s o f Pu 239 
a d a i n i s t r a t i o n , vas 3 yea rs and 10 a o n t h s . 
(Auth) (ST) 

Tab le 3 l i s t s t h e e f f e c t s o f c u a u l a t i o n 
r a d i a t i o n dose f r o a p l u t o n l u a n i t r a t e i n dogs as 
shovn by syap toas o f r a d i a t i o n s i c k n e s s and 
deve lopaen t o f t u a o t s . 

<502> 
S t r e l ' t s o v a , V . N . , Not g i v e n . 1963 

P a t h o l o g i c a l Anatoay o f p l u t o n i u a 239 s i c k n e s s . 
P T D - t t - 6 3 - 5 5 9 ( T r a n s l a t e d E d i t i o n ) ; Par t o f 
l e b e d i n s k y , A . V . and Hoska lev , V u . I . ( E d s . ) , 
P l u t o n i u a 239: I t s D i s t r i b u t i o n , B i o l o g i c a l 
E f f e c t s and A c c e l e r a t e d E l i a i n a t i o n , (p. 
173-193) , 267 p . 

Pats v e r e I n j e c t e d I n t r a v e n o u s l y v l t h a 
p l u t o n l u a c i t r a t e s o l u t i o n i n doses r a n g i n g 
from 1 .25-250 u c i / k g and I n t r a m u s c u l a r l y v i t h 
deses r a n q i n g f rom 1 .25-60 u c i / k g and dogs 
were i n j e c t e d i n t r a m u s c u l a r l y v l t h doses 
r a n g i n g f r o a 1 . 2 5 - 3 u c l / k g t o s t u d y t h e 
c h a r a c t e r i s t i c m o r p h o l o g i c a l changes i n 
a n l a a l s s u f f e r i n g from a c u t e , subacute o r 
c h r o n i c r a d i a t i o n s i c k n e s s . Symptoms vere 
nc ted p r i m a r i l y I n t h e b l ood f o r a i n g o r g a n s , 
bone t i s s u e and l i v e r and vere c o r r e l a t e d 
v i t h t he d i s t r i b u t i o n o f p l u t o n l u a 239 I n t h e 
body. I n acu te i n j u r i e s the p a t h o l o g i c a l 
processes ve re c h a r a c t e r i z e d By c i r c u l a t o r y 
d i s o r d e r s i n c l v d l n g n a s s i v e m u l t i p l e 
heaorrhages and p e r i v a s c u l a r edemas, 
d e s t r u c t i o n o f b l o o d f o r a i n g t i s s u e , and 
s i a i l a r deve lopments I n t h e parenchymatous 
orgnns and g a s t r o i n t e s t i n a l aucosa. I n t h e 
subacute s t a g e t h e p a t h o l o g i c a l processes 
vere more v a r i a b l e . I n r a t s t h e r e g e n e r a t i o n 
o f b l ood f o rm inq t i s s u e i n the bone marrov 
vas i n c o m p l e t e ; l y m p h o p o i e s i s v a s r e s t o r e d ; 
and u l c e r s and nec roses i n the c o l o n a l o n q 
v l t h p r e c l r r h o t l c and c i r r h o t i c changes I n 
the l i v e r and c e s s a t i o n o f s p e r a a t o q e n e s l s 
vere n o t e d . Rat3 and doqs s u f f e r i n g f r o a 
c h r o n i c r a d i a t i o n i n j u r y deve loped c i r r h o s e s 
o? t h e l i v e r h y p e r - and h y p o p l a s t i c chanqes 
l i t t he b l o o d f o r a l n q t i s s u e , n e p h r o s c l e r o s e s , 
n r r s p e c l f l c i n f l t a a a t o r y p rocesses , and 
ma l i gnan t n e o p l h - a s i n b lood f o r c i n g t i s s u e 
and bones. I n doqs t h e saae p a ' f l o l o g l c a l 
s y a r t o a n vere Induced by doses t h a t v e r e 10 
t l a t K l e s s than those a d m i n i s t e r e d t o r a t s . 
N e c t a t i c ang ina deve loped I n soae o f t h e 
doqs. Rats I n j e c t e d w i t h doses i n s u f f i c i e n t 
t c s h o r t e n t h e n a t u r a l l i f e span d i d no t 
1ev» lo r neoplasms. (ST) 
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<503> 
N i f a t o v , A . P . , Hot g i v e n . 1963 

M o r p h o l o g i c a l Changes i n R a b b i t and Ocg L i v e r 
Induced bv P l u t o n i a n 239 . F T D - t t - 6 3 - 5 5 9 
( T r a n s l a t e d E d i t i o n ) ; P a r t o£ L e h e d i n s k y , A . V . 
and H o s k a l e v , T u . I . ( E d s . ) , P l u t c n i u n 239: I t s 
D 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 A c c e l e r a t e d 
E l i m i n a t i o n , ( p . 19U-21U) , 267 F . 

B a b b i t s v e r e i n j e c t e d i n t r a v e n o u s l y w i t h t h e 
n i t m t e s a l t o f p l u t o n l u n i n doses o f 2 1 , 1 1 , 
7 , and 2 u c i / k g and r a t s were i n j e c t e d 
i n t r a p e r i t o n c a l l y w i t h a s i n g l e dose o f 1 
u c i / k g t o s t u d y t h e n o r p h o l o g i c changes i n 
t h e l i v e r f o l l o v i n g p l u t o n l u n i n j u r y . I n 
a d d i t i o n s o d i u n p l u t o n u l t r i a c e t a t e vas 
a d n i n i s t e r e d i n t r a p e r i t o n e a l ^ t o ' . a ts i n a 
s i n g l e dose o f 6 . 3 u C i / k g . An a t t e m p t was 
nade t o e v a l u a t e q u a n t a t i v e changes I n t b e 
l i v e r hy making a d i f f e r e n t i a l c o u n t o f t he 
v a r i o u s l i v e r c e l l s . The a n i n a l s v e r e 
s a c r i f i c e d a t v a r i o u s i n t e r v a l s up t o one 
year p o s t i n j e c t i o n . H o r p h o l c g i c changes i n 
t he l i v e r f o l l o v i n g p l u t o n i u i i n j u r y 
d e v e l o p e d i n a d e f i n i t e sequence and depended 
on t h e p h y s i c o - c h e m i c a l s t a t e o f t h e i s o t o p e 
a t t he t i a e o f a d m i n i s t r a t i o n , on the d o s e , 
and on t h e s p e c i e s o f e x p e r i a e n t a l a n i n a l s . 
The m a j o r i t y o f r a b b i t s i n j e c t e d v i t h 
P l u t o n i u n n i t r a t e , i n doses c f 21, 1» and 7 
u c i / k g , d e v e l o p e d l i v e r c i r r h o s e s a f t e r 3 -6 
n o n t h s . At t h e dosage l e v e l o f 2 u c i / k g a 
n o d e r a t e nunber o f t h e a n i n a l s showed l a t e 
symptoms o f c i r r h o s i s a t t h e end o f 9 n o n t h s . 
I n a n i n a l s i n j e c t e d w i t h 2 u C l / k g o f 
p l u t o n i u n , 9 n o n t h s a f t e r a d m i n i s t r a t i o n , t h e 
d e s t r u c t i v e p r o c e s s e s v e r e succeeded by 
r e g e n e r a t i o n . I n c l u d i n g t he f o r n a t l o n o f 
r e g e n e r a t i v e hepa tonas and adenoaas o f t h e 
b i l e d u c t s . M o r p h o l o g i c a l changes i n r a t s 
Induced by p l u t o n i u n n i t r a t e (7 u c l / k g ) were 
nuch l e s s p ronounced t h e n I n r a b b i t s , and 
v e r e , c h a r a c t e r i z e d by s i m u l t a n e o u s 
d y s t r o p h i c and r e g e n e r a t i v e p rocesses l e a d i n g 
t o sone r e b u i l d i n g o f t h e l i v e r s t r u c t u r e . 
P l u t o n i u n a d m i n i s t e r e d t o t h e r a t i n t h e f o r m 
o f a comp lex s a l t , sod ium p l u t c n y l 
t r i a c e t a t e , caused l e s s damage t o t he l i v e r 
t h a n d i d p l u t o n i u m n i t r a t e . ( A u t h ) ( S T ) 

<500> 
B u k h t o y a r o v a , I . H . , Hot g i v e n . 1963 

Dynamic chanqes o f Bone T i s s u e i n R a b t l t s 
Po isoned w i t h P l u t a n i u a 239 . P T D - t t - 6 3 - 5 5 9 
( T r a n s l a t e d E d i t i o n ) ; p o r t o t l e b e d i n s k y , A .V . 
and H o s k a l e v , T u . I . ( E d s . ) , P l u t o n l u a 239 : I t s 
D i s t r i b u t i o n , B i o l o g i c a l E f f e c t s and A c c e l e r a t e d 
E l i m i n a t i o n , ( p . 2 1 5 - 2 2 9 ) , 267 F . 

F o l l o w i n g i n t r a v e n o u s i n j e c t i o n o f p l u t o n i u a 
n i t r a t e ( 2 1 , 10, 7 , and 2 u C i / k g ) , i n t o s i x 
t o e i q h t month o l d r a b b i t s , t h e p r c x i n a l 
e p i p h y s i s o f t h e f e m u r , t i b i a and humerus; 
t h e d i s t a l e p i p h y s e s o f t h e f e n u r ; r i b s 3 t o 
6 ; t h o r a c i c v e r t e b r a e ; s t e r n u a ; and o c c i p i t a l 
bones were examined . The t h r e e h i g h e r doses 
o f p l u t o n i u m caused a s h o r t e n i n g o f t h e 
a n i m a l s ' s u r v i v a l t i n e , changes i n t h e 
p e r i p h e r a l b l o o d , and a s h a r p d r o p i n body 
w e i g h t . I n a c u t e and s u b a c u t e r a d i a t i o n 

s i c k n e s s ( 2 1 , 1 0 , and 7 u c i / k q ) d e s t r u c t i v e 
p r o c e s s e s , a s s o c i a t e d w i t h hone nar row 
a p l a s i a , p r e d o n i n a t e d . I n c h r o n i c i n j u r i e s 
d e s t r u c t i v e chsnges were l e s s d i s t i n c t . New 
t i s s u e f o r n a t l o n accompanied by p r e t u a o r o u s 
changes were a p p a r e n t by t he t h i r d n o n t h . At 
t h e dosage l e v e l o f 2 » iCi /kg t u m o r s w<*re 
Fr«>3eiit i n 5 1 . 5 * o f t h e a n i n a l s . T u a o r s v e r e 
l o c a t e d In t h e s p i n a l c o l u n n (U1 .2 * ) and l o n q 
bcnes ( 1 1 . 7 * ) . (ST) 

<505 
B e l y a e v , T u . A . , Not g i v e n . 1963 

E f f e c t o f I o n Exchange R e s i n s and c o n p l e x o n s on 
D i s t r i b u t i o n o f P l u t o n i u n I n t r o d u c e d 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 . P T D - t t - 6 3 - 5 5 9 
( t r a n s l a t e d E d i t i o n ) ; P a r t o f L e b e d i n s k y , A . V . 
and Hoska lev , T u . I . ( E d s . ) , P l u t o n i u m 239 : I t s 
C l s t r i b u t l o n , B i o l o g i c a l E f f e c t s and A c c e l e r a t e d 
E l i m i n a t i o n , ( p . 2 3 0 - 2 3 6 ) , 267 p . 

E x p e r i m e n t a l d a t a a re r e p o r t e d on t h e 
e f f e c t i v e n e s s o f seme I o n exchange r e s i n s and 
cne c h e l a t i n g agen t (DTPA) on p l u t o n i u n 
remova l f r o n t h e g a s t r o i n t e s t i n a l t r a c t o f 
t h e r a t . F o l l o v i n g a d u l n i s t r a t l o v i o f 
p l u t o n i u m n i t r a t e o r c i t r a t e s o l u t i o n s 
(120-270 u c i / k g ) t h r o u g h a f e e d i n g t u b e , t h e 

e x p e r i n e n t a l a n i n a l s r e c e i v e d p e r os an 
agueous s u s p e n s i o n o f an i a n exchange r e s i n 
o r an i n t r a v e n o u s i n j e c t i o n o t DTPA. The 
a n i m a l s v e r e s a c r i f i c e d 72 h o u r s l a t e r and 
s k e l e t a l and l i v e r p l u t o n i u n d e t e r n i n a t i o n s 
ve re nade. Both c a t i o n and a n i o n exchange 
r e s i n s reduced p l u t o n i u n a b s o r p t i o n f r om t h e 
i n t e s t i n e s and s k e l e t a l l i v e r c o n t e n t by a 
f a c t o r o f 2 1 / 2 - 1 0 . A n i o n exhange r e s i n s 
were n o r e e f f e c t i v e t h a n c a t i o n . 
E f f e c t i v e n e s s d e c l i n e d v i t h t i m e 
p o s t i n f e c t i o n and vas r e l a t e d t o t he r a t e o f 
p l u t o n i u a a b s o r p t i o n f r o n t h e 
g a s t r o i n t e s t i n a l t r a c t . I n j e c t e d caNa3DTPA 
vas e f f e c t i v e a t l a t e r t i n e s , vhen i o n 
exchange r e s i n s p r o v e d no l o n g e r e f f e c t i v e . 
(SI) 

<5C6> 
B e l y a e v , Y u . A . , Not g i v e n . 1963 

E f f e c t o f Sone Conp lexons on P l u t o n i u m Reooval 
i n Ra ts . P T D - t t - 6 3 - 5 5 9 ( T r a n s l a t e d E d i t i o n ) ; 
P e r t o f L e b e d i n s k y , A . V . and H o s k a l e v , T u . I . 
( E d s . ) , P l u t o n i u a 2 3 9 : I t s D i s t r i b u t i o n , 
M o l c g i c a l E f f e c t s and A c c e l e r a t e d E l i m i n a t i o n , 
(F. 237 -205 ) , 267 p. 

The r e s u l t s o f t e s t i n g t h e e f f e c t s o f f i v e 
c c n p l e x o n s on p l u t c n i u a r e a o v a l i n r a t s 
f o l l o v i n g i n t r a p e r i t o n e a l i n j e c t i o n o f 0 . 0 
u c i / k g o f p l u t o n i u a c i t r a t e a r e r e p o r t e d . 
The coapounds s t u d i e d v e r e 
t , 2 - d i a » i n o c y c l o h e x t n e t e t r a c e t i c a c i d (DCTA), 
e t h y l e s t e r o f d l a a i n o t e t r a c e t i c a c i d 
(EEDTA), d i e t h y l e n e t r i a a i n o p e n t a c e t i c a c i d 
(DTPA), d i - N - c a r b o x y » e t h y l e n e d l a a i n o - b i s - m e t h y 
l f h o s o h i n i c a c i d (EDPA) and EbTA. EEDTA and 
DTPA shoved b o t h e a r l y and l a t e e f f e c t s and 
reduced t h e p l u t o n l u a l e v e l i n t h e s k e l e t o n 
and pa renchyaa tous o r g a n s . DTPA vas s u p e r i o r 
t o BSDTA, e s p e c i a l l y i n a c u t e e x p e r i a e n t s . 
The c a l c i u a d l a a a o n l u a s a l t o f BDPA had no 
e f f e c t on p l u t o n l u a e x c r e t i o n e x c e p t i n a c u t e 
e x p e r i a e n t s and vas f a i r l y i n a c t i v e vben 
a d a i n i s t e r e d 20 h o u r s a f t e r p l a t o n i u k 
a d m i n i s t r a t i o n . DCTA and EDTA were t h e l e a s t 
e f f e c t i v e . (ST) 
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<507> 
Ferguson, J . I I . , 0 . 3 . Nava l R a d i o l o g i c a l Defense 
l a b o r a t o r y , San V c a n d s c o , CA. 1963, Nay 7 

Ground Fouqhness E f f e c t s f o e 
F a l l o u t - C o n t a a i n a t e d T e r r a i n : Ccapar ison o f 
Measurements and C a l c u l a t i o n s . OSRRDL-TR-645: 
AD-410413; 24 p. 

The e f f e c t c f around roughness on the 
r a d i a t i o n f i e l d above f a l l o u t - e o n t a a i n a t e d 
qround vas s t u d i e d a t t h e Nevada Test S i t e . 
Measurements neve aade by f i v e d i f f e r e n t 
f i e l d p r o l e c t s on f o u r d i f f e r e n t sho ts 
(Opera t ion Teapo t , O p e r a t i o n Pluabcb, 
Opera t i on Jang le and O p e t a t i c n sunteaa) over 
d i f f e r e n t q round , and a t d i f f e r e n t t i n e s 
a f t e r d e t o n a t i o n . At p a s t weapons t e s t s , the 
dose r a t e over f a l l o u t - c o n t a a i n a t e d around 
has been neasured as a f u n c t i o n o f h e i q h t and 
a n g l e . Those aeasu reaen ts a re coapared v i t h 
c a l c u l a t i o n s of the saae q u a n t i t i e s f o r 
1 .12 -h r f i s s l c n p r o d u c t s u n i f o r a l y 
d i s t r i b u t e d on a saoo th p l a n e . Hone o f t he 
e x p e r l a e n t s i s d e t a i l e d enough t o lead t o 
f i r a c o n c l u s i o n s about t h e ground roughness 
e f f e c t . However, t h e d a t a i n d i c a t e t h a t t h e 
qround rouqhness e f f e c t can fce s i a u l a t e d by 
assua lnq t h a t t h e f a l l o u t i s b u r i e d under a 
t h i n l a y e r of a a t e r i a l . For dese r t t e r r a i n 
t h i s t h i c k n e s s o f a a t e r i a l i s e q u i v a l e n t t o 
about 25 p l u s o r a i n u s 10 f t o f a i r . At 3 f t 
above t h e qrcund t h i s co r responds t o a 
r e d u c t i o n i n dose r a t e by » f sc toE o f 0 .6 t o 
0 . 7 , CGSPaieo t o v h a t would t e r e c e i v e d over 
a saooth p l a n e . (Auth) (TNH) 

<508> 
W i l k i n s o n , P.K.. and P . B . Hoecker , O n i v e r s i t y o f 
Kansas, Lawrence, KS. 1953 

S e l e c t i v e P l a c e n t a l T ransm iss ion c f R a d i o a c t i v e 
A l k a l i n e E a r t h s and P l u t o n i u a . T r a n s a c t i o n s o f 
the Kansas Academy o f Sc ience , 5 6 ( 3 ) , 341-363 

A s e r i e s o f e x p e r i a e n t s i s d e s c r i b e d i n v h i c h 
the p l a c e n t a l t r a n s a i s s l o n o f s e v e r a l o f t h e 
a l k a l i n e e a r t h a e t a l s and p l u t o n l u a i s 
i n v e s t i g a t e d i n r a t s . On t h e 15th day o f 
q e s t a t i o n t h e p regnan t f e a a l e s ve re i n j e c t e d 
i n t r a p e r l t o n e a l l y v i t h t h e r a d i o n u c l i d e . 
Resu l t s a re p resen ted which deaons t ra te t h e 
e x i s t e n c e o f s i g n i f i c a n t d i f f e r e n c e s i n t h e 
p h y s i o l o g i c a l a c t i v i t y o f these e l e a e n t s . I t 
vas found t h a t t h e a r rangeaen t o f these 
compounds i n o r d e r o f t h e aagn i tude o f 
t r a n s a l s s i o n I s Ca 45 > Ba 140 > Pn 239 > Ra 
226. A d i s c u s s i o n o f t h e p o s s i b l e 
s i g n i f i c a n c e o f t hese r e s u l t s and tbe r e s u l t s 
o b t a i n e d by o t h e r v o r k e r s i s p resen ted . I t 
was conc luded t h a t t h e p l a c e n t a l t r a n s a i s s l o n 
o f t h e coapound i n v e s t i g a t e d i s dependent 
upon t h e mo lecu la r w e i g h t o f t h e c a t i o n and 
t h a t ana log ies between t h e keovn p r o p e r t i e s 
o f one aeaber o f t he group and those o f 
ano ther member shou ld be aade v i t h extreme 
c a u t i o n . I t vas c o n l e c t u r e d t h a t t l i e r e s u l t s 
vere i n d i c a t i v e o f a fundamenta l d i f f e r e n c e 
i n me tabo l i c h a n d l i n g c f these substances by 
the a n l n a l organism acd t h a t s i a i l a r 
d i f f e r e n c e s might e x i s t i n t h e mechanism o f 
d e p o s i t i o n o f t hese e lements i n maaaal ian 
bone. (Auth) 

F igu re 4 shovs l i t t e r average va lues o f f e t a l 
and p l a c e n t a l a c t i v i t y measutenents f c r Pu 239. 

<509 » 
N e s t , J . E . , and H . J . B a i r , Genera l E l e c t r i c 
Coapany, Ranford l a b o r a t o r i e s . B i o l o g y 
L a b o r a t o r y , R i c h l a n d , HA. 1964 

P l u t o n i u a I n h a l a t i o n S t u d i e s . 5. R a d i a t i o n 
Syndroae i n Beagles A f t e r I n h a l a t i o n o f 
P lu ton ium D i o x i d e . R a d i a t i o n Research, 2 2 , 
4B9-506 

The c l l n i c o p a t h o l o g i c changes i n beag les 
a f t e r a s i n g l e I n h a l a t i o n exposure t o about 2 
aCl o f Pu 239 PU02 a e r o s o l a re d e s c r i b e d . 
Death occur red i n a o f 5 dogs w i t h i n 9< days . 
Tbe e a r l i e s t c l i n i c a l change vas a 
p r o g r e s s i v e depress ion o f l y a p h o c y t e s 
b e g i n n i n g v i t h i n 1 week l i f t e r e x p o s u r e . 
R a d i a t i o n daaage t o t h e l ungs v a s f i r s t 
ev idenced by i n c r e a s e d r e s p i r a t o r y r a t e s a t 5 
veeks a f t e r exposure . R e s p i r a t o r y r a t e s o f 
ever 200 per a l n u t e , a t e n f o l d i n c r e a s e above 
the n o r a a l b r e a t h i n g r a t e , o c c u r r e d b e f o r e 
dea th , c y a n o s i s , a c o n c o a l t a n t f i n d i n g a t 
l a t e r s t a g e s , was an a d d i t i o n a l I n d i c a t i o n o f 
i n j u r y t o t he l u n g s , o t h e r i a p o r t a n t s i g n s 
i n c l u d e d a n o r e x i a , d e h y d r a t i o n , and 
p r o g r e s s i v e v e i g h t l o s s o f up t o 25% o f 
p re -exposure v a l u e s . T issue changes v e r e 
H a l t e d t o the l u n g s and a s s o c i a t e d l y a p h 
nodes v h i c h c o n t a i n e d 99* o f t h e body burden 
o f p l u t o n i u n . (Auth) 

P l ga re 1 shovs u r i n a r y and f e c a l e x c r e t i o n o f Pu 
239 a f t e r i n h a l a t i o n o f Pu 239 Pu02. T a b l e 1 
shows pa c o n t e n t of t i s s u e s and e x c r e t a . 

<S10> 
Weeks, H . H . , J . K a t z , W.D. Oak ley , .J.B. B a l l o n , 
L . A . George, L .K . Bas ted , R.C. Thoapsan, snd 
H .A . R o m b e r g , Genera l E l e c t r i c Coapany, 
R a d i o l o g i c a l sc iences Depa r taen t , B i o l o g y 
S e c t i o n , R i c h l a n d , WA. 1956 

F u r t h e r S tud ies on t h e G a s t r o i n t e s t i n a l 
A b s o r p t i o n o f P l a t o n i u a . R a d i a t i o n Research, 4 , 
339-347 

I n c h r o n i c - f e e d i n g e x p e r l a e n t s t h e 
c o n c e n t r a t i o n o f p l u t o n i u a i n t h e s o l u t i o n 
fed had no e f f e c t on t h e f r a c t i o n absorbed 
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 o f r a t s over 
t he range 10(E-5) u g / a l t o 1 u g / a l The 
average a b s o r p t i o n f rom a p i 2 p u ( * u j n i t r a t e 
s o l u t i o n vas 0 . 0 0 2 8 * . I n s i n g l e - f e e d i n g 
e x p e r l a e n t s t h e a b s o r p t i o n o f p l u t o n i u n (pH 2 
Eu(»4) n i t r a t e s o l u t i o n ) f r o a t h e 
g a s t r o i n t e s t i n a l t r a c t o f 3 p i g s averaged 
0 .0022* . T h i s f i g u r e d i d no t d i f f e r 
s i g n i f i c a n t l y f r e e r e s u l t s o b t a i n e d f rom 
s i n g l e - f e e d i n g and c h r o n l c - f a e d i n g 
exper iments on r a t s , p l u t o n i u a i n a o r e 
a c i d i c s o l u t i o n s and Pu(*6) ve re absorbed t o 
a c o n s i d e r a b l y g r e a t e r e x t e n t . E x c r e t i o n o f 
p l u t o n i u a i n t h e u r i n e o f r a t s d u r i n g the 
f i r s t 9 days a f t e r i n t r a g a s t r i c 
a d a i n i s t r a t i o n aaounted t o aboat 20* o f t h e 
t c t a l Plutonium absorbed . Less t h a n 1% o f 
p l u t o n l u a fed to r a t s reaa ined i n t h e 
g a s t r o i n t e s t i n a l t r a c t 2 days a f t e r f e e d i n g . 
(Auth) 
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<511> 
Wagnor, v . , .7. A n d r l l k o v a , and J . Save, 
Czechoslovak Acadeay o t S c i e n c e s , 
O t o r h i n o l a r y n q o l o q i c a l l a b o r a t o r y , Praque, 
C z e c h o s l o v a k i a : X n a t l t a t e o f I n d u s t r i a l Hyqiene 
i n V ran lua i n d u s t r y , P r i b r a m , C z a c h o a l o v a k l a : 
I n s t i t u t e o f Hygiene and E p i d e a i o l o g y , 
Devar taen t o f R a d i a t i o n Hyg iene , Prague, 
C z e c h o s l o v a k i a . 1973 

I n v e s t i g a t i o n o f l a a u n o g l o b u l l n l e v e l s i n 
Blood-SerKa o f o r u n i u a M ine rs u t t e r a H igher 
Exposure t o I o n i z i n g R a d i a t i o n . cow?-720503: 
P a r t o f Bu ldoso , E. ( E d . ) , H e a l t h Phys i cs 
p r o b l e a o o f I n t e r n a l C o n t a a i n t t i o r , P roceed ings 
o f t h e 1.RPA 2nd European Congrnss 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 Budapes t , Hungary , Ray > 5 , 
1972, ( p . 3 4 1 - 3 4 7 ) , 655 p . 

Tne I n f l u e n c e o f 7 . 3 5 • 10(E»5) Na* w i n aean 
exposure o f i o n i z i n g r a d i a t i c n on l e v e l s o f 
l a a o n o g l o b a l i n s | ! g ) vas t a l l o v e d i n a group 
o f 35 u r a n i u a a i t i a r a compared v i t h a c o n t r o l 
g roup v i t h l o v e r exposure t o aean 4 .7 x 
10(E*5) Hoy w o r k i n g l e v e l a o n t h s . The l e v e l s 
o t I g v a r e a s c e r t a i n e d I n t h e group w i t h 
h i g h e r exposure a t ' .he t l a e c f s t a r t i n g v o r k 
and a f t e r 1 year o f e x p o s u r e . The I g l e v e l s 
I n t h e g roup v l t h l o v e r exposure v e r e t e s t e d 
a f t e r 1 y e a r o f exposure and v a r a coapared 
w i t h a c o n t r o l g roap o f non-exposed p e r s o n s . 
The IgG l e v e l s were reduced i n 8 5 * , *.h« IqR 
l e v e l s I n 61* o f t h e casas I n t h e h i g h e r 
exposure g r o u p . The r e d a c t l c n reached t h e 
h y p o g a a a a g l o b u l l n e a i c l e v e l s i n soae a l n e r s 
and vas f o l l o w e d by a p r o p e n s i t y t c 
i n f e c t i o n s o f t h e r e s p i r a t o r y t r a c t . The IgA 
l e v e l s r o s e s l i g h t l y I t aany c a s e s . The 
dependence o f t h e I g l e v e l s on t h e r a t e e f 
exposure vas n o t a b s o l u t e and shoved g r e a t 
v a r i a t l o a s . (AutM 

<512> 
V o l c h o k , H . L . , R. Rnu th , and R . l . R l e i n a a n , 
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 n m e n t a l 
S t u d i e s D i v i s i o n , Rev T o r k , HT. 1 9 7 * , Janua ry 1 

The R K s p l r a b l e f r a c t i o n o t s t r o n t i u a 90, 
P l u t o n i a n 239 and l e a d i n s u r f a c e k i t . 
HASt-278; P a r t o f Ha rdy , S . P . , d r . , P a l l o a t 
Program d a a r t o r I T suaaary R e p o r t , Sapteuber 1 , 
1973 t h r o u g h Deceaber 1, 1973, (p . 1 - 3 6 - 1 - 8 0 ) , 
163 p . 

Equ lpaent has bean deve loped t o o b t a i n 
s a a p l e s o t a i r b o r n e d o s t c l o s e l y 
a p p r o x i a a t l n g t h e p a r t i c l e c h a r a c t e r i s t i c s o f 
t h e r e s p l r a b l e f r a c t i o n , Ofce sack 
d e v i c e , t h e h o r i z o n t a l e l u t r i r . t o r . , removes 
a l l o f t b e l a r g e r p a r t i c l e s ca a s e r i e s o f 
h o r i z o n t a l , c l o s e l y spaced, p l a t e s , h 
back-up f i l t e r c o l l e c t s t h e x e s p l r s b l e 
p a r t i c l e s . Os ing a s a a l l h o r i z o n t a l 
e l u t r l a c o r , t h e r e s p l r a b l ^ l ' r a c t l c n a o f 
a i r b o r n e Sr 90, pa 239 aad i t a b l a l ead v e r e 
o b t a i n e d f o r s u r f a c e a i r l a and near Rav To rk 
C i t y . The aean r e s u l t s v e r e g r e a t e r t h a n o r 
e q a a l t o 0.96, 0.8a and 0 , 8 } r e s p e c t i v e l y . 

<511> 
waskev. i v T . . . J o i n t Research I n s t i t u t e o t 
Hygi«r.> -sud l a b o u r s a t e t y , Sof ia , , B u l g a r i a . 1973 

Ceapa ra t i ve C l i n i c a l s t u d i e s on t h e o c c u p a t i o n a l 
Hazards f r o a I n h a l e d Pod on Daughters i r , Workers 
c f Ncn-Uraniua H i n e i and M i n e r a l Ba ths . 
C0v»-720503: Par t o f Eu jdose , E. ( E d . ) , H e a l t h 
Phys ics Pcob leas o f I n t e r n a l c o n t a m i n a t i o n . 
Proceed ings o f t h o IRPA 2nd European Congress on 
R a d i a t i o n p r o t e c t l c n ho ld I n E i d a p o s t , Hungary, 
May 3 - 5 , 1972, ((I . ea5-650) , SK5 p . 

c l i n i c a l , l a b o r a t o r y , f u n c t i o n a l r e s p i r a t o r y , 
aad s p u t a * c y t o l o g i c a l s tu . ' i ies I n 588 v o r k e r s 
e t n o n - a r a n i u s a e t a l mines and 234 v o r k e r s i n 
a i n e r a l bat.hs v l t h s l a l l a i : a t a o s p h o r l c 
c o n c e n t r a t i o n o f radon daugh te rs ve re 
r e p o r t e d . Ro s i g n i f i c a n t r a d i a t i o n 
a l t e r a t i o n s I n t h e raden wo rke rs vere found , 
except a tendency to I n c r e a s e t h e percentage 
o f " a t y p i c a l " c e l l s I n s p u t u a . F u r t h e r 
i n t e r n a t i o n a l s t u d i e s a t d i f f e r e n t l e v e l s o f 
" p u r e " radon daugh te rs exposures a re 
necessary I n o r d e r t o f l .nd s o r e e x a c t l y t h e 
d o s e - e f f a c t r e l a t i o n s h i p s . (Auth) 

<514> 
O U b e r g , S . , A. Ke lson , si. K r i s t o f f e r n s o n , and 
A. m g n t r o a . Roya l v e t e r i n a r y c o l l e g e , 
Cepar taent o f pharmaco logy , S tockho lm, Sweden; 
Research I n s t i t u t e o f R a t i o n a l Defense, R a d i c a l 
D i v i s i o n , Sundbyberg. Sueden; K a r o l l n s k a 
I n s t l t u t e t , Depar taen t at Medica l P h y s i c s . 
S tockho lm, Sweden. 1962, February 

D i s t r i b u t i o n o f p.' iuton'iua i n Mice, An 
A u t o r a d i o g r a p h i c s t u d y . Ac ta P a d l o i o g i c a , 58 , 
459-471 

The d i s t r i b u t i o n o f p l a t o n l u a 239 vas 
I n v e s t i g a t e d by v b o l e body a u t o r a d i o g r a p h y I n 
s a l e a i c e , «<nd p regnan t as v e i l a s 
ncn -p regnan t female n i c e , a t 5 w i n up t o 128 
days a f t e r a d a l n l s t r a t l o n . The p l u t o n i u a was 
accuua la ted p r e d o a i n a n t l y i n t h e hard t i s s u e s 
t u t aa up take and r e t e n t i o n vas a l s o observed 
I n c e r t a i n s o f t t i s s u e s such as t h e l i v e r , 
o v a r i a n f o l l i c l e s , f e t a l aeabranes and 
aaaaary g l a n d s . 

<515> 
Tcnbropou. loa, E.G., C .E . B r e c k i n r i d g e , J r . , H . J . 
E a i r , and K.E. McDonald, Oene ra l f l - a c t r l c 
Ceapany, Hanford A t o a i c p r o d u c t s r i pec& t l on . 
B i o l o g y L a b o r a t o r y , R i c h l a n d , BA. 196a, January 
15 

k t t e e p t s t o Remove I n h a l e d P l u t o n i c * , HW-80500; 
Pa r t c f R o m b e r g , B . A . and Svezea, S.G. ( E d s . ) , 
Banford B i o l o g y Research Annual Bepo r t f o r 1963, 
(p . 4 4 - 8 6 ) , 242 p . 

DTPA decreased t h e t o t a l body burden o f Pu i n 
r a t s b a t n o t t h e anoant r e t a i n e d i n t h e l u n g 
a f t e r p l a t o n i a a n i t t a t a i n h a l a t i o n . A t t e u p t s 
t o r esove pa a f t e r t h e i n h a l a t i o n o f Pu02 
vere u n s u c c e s s f u l . Drags t h a t i n c r e a s e d 
aocus s e c r e t i o n i n t h e r e s p i r a t o r y t r a c t , 
e . g . , R I , t e n d t o reduce t h « c l e a r a n c e o f 
PU02 and b r o n c h o d i l a t o s s , e.cf., i s o p r o t e r e n o l 
h y d r o c h l o r i d e ( I s a p r e l ) t e n d t o a c c e l e r a t e 
t h * c l e a r a n c e r a t e . (Auth) 
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<516> 
l e b e d i n s k y , A . v . , ana Y u . l . Hoska lev , Hot g i v e n . 
1963 
Plutonlua 239: Its Distribution, Biological 
Effect and Accelerated Elimination. 
PTD-tt-63-559 (Translated Edition); 267 p. 

The syaposlua covers a vide range cf topics 
relating to plutoniua 239 toxicity. The 
scope of investigation covers standard 
plutoniua coapounds and the peculiarities of 
distribution and biological activity 
displnyed by recently synthesized conpounds 
such as xa plutonyl triacetate. Topics 
covered include plutonlua nitrate 
accuaulaticn and retention, variation of 
plutoniua 239 distribution with species, 
plutoniua transfer fron nother to fetus, and 
physicochenical state of plutoniua in the 
blood and binding to cellular fractions. The 
second part of the symposium contains data on 
the specific biological effects of plutoniun 
as dependent on the introduced activity and 
the aninal species. Clinical synptons, 
patholoqlcal-anatonic changes, and netabolic 
impairments folloving administration to the 
doq are outlined and, vhere possible, 
correlated vith aicrodistrlbution. The 
effect of five conplex building conpounds on 
excretion and gastrointestinal tract 
absorption vas studied. Tventy-one papers 
vere delivered at the syaposiun; all were 
abstracted separately for the data base. (ST) 

<517> 
Belyaev, Yu.A., 7.V. Konstantlnova, and H.I. 
Yelklna, Hot qiven. 1963 
Plutoniun Distribution in Rabbits. 
PTD-tt-63-559 (Translated Edlticn): Part of 
Lebedinsky, A.V. and Hoskalev, Yu.l. (Eds.), 
Plutoniun 239: Its Distribution, Biological 
Effects and Accelerated Elimination, (p. 1-7), 
267 p. 

Hale and female rabbits vere injected vith Pu 
239 Pu(N03)4 solution at doses of 7 and 2 
uCi/kg body velght to study the 
characteristic pattern of plutcnlun 
distribution. Aninals vere sacrificed at 
1-14 days and 1-12 nonths postlnjection and 
the anounts cf plutoniun depcsited in the 
skeleton, liver, kidneys, spleen, lungs, 
muscles, bone aarrotf, and gastrointestinal 
tract were determined. Op tc 701 cf the 
total dose accumulated in the liver durinq 
the first days follovinq injection. At 6 and 
12 nonths 43 and 221, respectively vere 
retained in the liver. Skeletal content 
increased from 20-30* In the first fev days 
to U5* after six nonths. substantial amounts 
vere retained by the bone narrcv. The effect 
uf the type of conpound adninistered and 
physiochenical state in the tlr.od cn 
distribution is discussed. (ST) 

<518> 
Ryslna, T.N., and R.a. Yerokhln, Not given. 1963 
Distribution and Excretion of plutoniun in Dogs 
at long Intervals Folloving Adninistration. 
FTD-tt-63-559 (Translated Edition); Part of 
Lebedinsky, A.V. and Hoskalev, Tu.I. (Eds.), 
Plutoniun 239: Its Distribution, Biological 
Effects and Accelerated Elinination, (p. 6-18), 
267 p. 

Dogs vere injected intravenously vith a 
solution of Pu(H03)4 four tines at one nonth 
intervals to study plutoniun distribution and 
excretion at long intervals folloving 
adninistration. The total dose amounted to 
0.2 uCi/kg. Several of the dogs vere also 
exposed to external irradiation fron a cobalt 
source in dally doses of 10 H over a five 
nonth period. At three nonths 731 of the 
administered plutonium vas retained by the 
bcdy. Skeletal and liver retention vt-e 40 
and 301 respectively. The rate of exrretion 
from the body varied vith different tissues. 
The effective half-life for the skeleton vas 
4000 days. No consistent decline of liver 
activity vas observed. The highest rate of 
excretion (1.42-0.191 per day) vas recorded 
in the first three to four days folloving 
injection. After tvo years the rate of 
excretion fell to 0.0051 daily. During the 
first six nonths, nearly eguai amounts of 
plutoniun vere excreted in the urine and 
feces; thereafter, rate of excretion through 
the kidneys vas higher. External irradiation 
had no appreciable effect on plu^onium 
distribution or excretion. (ST) 

<5 19> 
Belysev, lu.A., N.i. Yelkina, v.v. 
Konstantinova, and I.A. Tseveleva, Not given. 
1963 
Toxicologic properties of sodiun Plutonyl 
Triacetate and Its Distribution in the Rat Body. 
FTD-tt-63-559 (Translated Edition); Part of 
Lebedinsky, A.V. and Hoskalev, Yu.I. (Eds.), 
Plutonium 239: Its Distribution, Biological 
Effects and Accelerated Elimination, (p. 19-24), 
267 p. 

Adult rats vere injected intraperitoneally 
vith 21, 11, 6.3, 3.3 and 1 .6 ucl/kg of 
sodius plutonyl triacetate, Na Puo2(CH3coc>)3, 
tc study the lenq term distribution, 
excretion, toxic effect, and carcinogenic 
deses of this salt. The distribution pattern 
resembled that of plutoniun citrate and 
clutonyl nitrate. Fifty to sixty percent of 
tne administered dose accumulated in the 
skeleton and 15-181 in the liver. 
Distribution did not depend on dosaqe level. 
Skeletal plutonium content decreased to 42 
and 27* of the adninistered dose after 9 and 
18 months. The dosage levels of 3.3 and 1.6 
uCl/Kg vere found to be most carcinogenic. 
The dose level of 1.6 uci/kg had no effect on 
mean survival time. Excretion vith the urine 
proceeded at a higher rate than vith other 
Plutonium conpounds. Erythrocyte count var 
reduced at all doses and leucocyte count at 
the three higher dese levels. (ST) 
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<520> 
Lemberq, V . K . , and (UP. N i f a t o v , Not q i v e n . 1963 

N i c r o d l s t r i b u t l o n o f P l u t o n l u n i n R a b b i t and Rat 
L i v e r . F T D - t t - 6 3 - 5 5 9 ( T r a n s l a t e d E d i t i o n ) : P a r t 
o f L e b e d i n s k y , A.V. and Moska lev , T u . I . ( E d s . ) , 
P l u t o n l u n 239: I t s D i s t r i b u t i o n , B i o l o g i c a l 
E f f e c t s and A c c e l e r a t e d E l i m i n a t i o n , (p . 2 5 - 3 8 ) , 
267 p . 

The dynamics of m i c r o d i s t r i b u t i o n o f 
p l u t o n i u n 239 i n r a b b i t and r a t l i v e r Mas 
s t u d i e d u s i n g t h e t e c h n i g u e c f 
l i i s t o a u t o r a d i o q r a p h y . R a b b i t s v e r e I n j e c t e d 
i n t r a v e n o u s l y and r a t s i n t r a p e r i t o n e a l l y v i t h 
P lu ton ium n i t r a t e i n a s i n g l e dose o f 7 
u c i / k q . A d d i t i o n a l r a t s were i n j e c t e d w i t h 
6 . 3 u c i / k g o f s o d i u n p l u t o n y l t r i a c e t a t e . 
P lu ton ium n i t r a t e p r e f e r e n t i a l l y accumula ted 
i n 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 o f t h e 
l i v e r . Sodium p l u t o n y l t r i a c e t a t e vas 
r e t a i n e d by the l i v e r t o a l e s s e r e x t e n t and 
vas u n i f o r n l y d i s t r i b u t e d t h r o u g h o u t a l l the 
s t r u c t u r a l e l e n e n t s . Spec ies d i f f e r e n c e s 
vere n o t e d i n t h e dynamics o f 
m i c r o d l s t r i b u t i o n o f P l u t o n i u m n i t r a t e I n the 
l i v e r . ' (ST) 

<521> 
Lenberq , V . K . , and Z .N . B u k h t c y a r o v a , Not q i v e n . 
1963 

H i s t o a u t o r a d i o q r a p h y Data on P lu ton ium 
D i s t r i b u t i o n i n t he Bones o f Bat and R a b b i t . 
F T D - t t - 6 3 - 5 5 9 ( T r a n s l a t e d E d i t i c n ) ; P a r t o f 
L e b e d i n s k y , A.V. and H o s k a l e v , Y u . l . ( E d s . ) , 
P l u t o n i u n 239: I t s D i s t r i b u t i o n , B i o l o g i c a l 
E f f e c t s and A c c e l e r a t e d E l i m i n a t i o n , (o . 3 9 - 5 1 ) , 
267 p . 

H i s t o a u t o r a d i o g r a p h y was used t o s t u d y 
Plutonium d i s t r i b u t i o n i n t h e bones o f r a t s 
and r a b b i t s i n j e c t e d w i t h 7 u c i / k q o f 
P lu ton ium n i t r a t e . A n i n a l s were s a c r i f i c e d 
f rom one day t o 7 1 /2 non ths p o s t i n j e c t i o n . 
P l u t o n i u n a d n i n l s t e r e d i n t h e n i t r a t e fo rm 
vas d e p o s i t e d l a r q e l y i n t h e s k e l e t o n and 
p r e d o n i n a n t l y i n the endosteum, p e r i o s t e u m , 
and bone marrow and, t o a l e s s e r e x t e n t , i n 
bone t i s s u e p r o p e r . Nunerous s p e c i e s 
d i f f e r e n c e s ve re observed . I n r a b b i t s t h e 
p l u t o n i u m c o n t e n t vas n a i n t a i n e d a t a nax inun 
v a l u e f rom t h e seven th day t h r o u g h i| 1 /2 
months. I n r a t s i t reached a nax iauu a f t e r 
t h r e e days f o l l o v e d by a g r a d u a l dec rease i n 
t h e bone n a r r o w . R a b b i t s showed a marked 
a g g r e g a t i o n o f p l u t o n i u n p a r t i c l e s i n t h e 
bone na r row r e t i c u l o e n d o t h e l i a l c e l l s . I n 
both s p e c i e s t h e endosteun and p e r i o s t e u n 
showed an a f f i n i t y f o r p l u t o n i u n 21 h r 
f o l l o w i n g a d n i n i s t r a t i o n . I n r a t s i t reached 
a f i x e d l e v e l a f t e r t h r e e t o seven d a y s ; i n 
r a b b i t s i t i n c r e a s e d f o r a p e r i o d o f u 1 /2 t c 
s i x son ths a f t e r a d m i n i s t r a t i o n . (ST) 

<E22> 
Rys ina , T . N . , and I . A . Tseve leva , l e t g i v e n . 
1963 

T r a n s m i s s i o n o f P lu ton ium t o G f f s p r l n g . 
F T D - t t - 6 3 - 5 5 9 ( T r a n s l a t e d E d i t i o n ) ; P a r t o f 
Lebed insky , A.V. and Hoska lev , Yu .T . ( E d s . ) , 
P l u t o n i u n 239: I t s r i s t r l b u t i o n , B i o l o g i c a l 
E f f e c t s and Acce le ra ted E l l n i n a t i o n , (p . 5 2 - 5 7 ) , 
267 p . 

Pregnant and l a c t a t i n g dogs r e c e i v e d f o u r 
i n t r a v e n o u s i n j e c t i o n s o f p l u t o n i u m n i t r a t e 
a t one month I n t e r v a l s t o s tudy t h e 
t r a n s m i s s i o n o f p l u t o n i u n to o f f s p r i n g . The 
t c t a l a d m i n i s t e r e d dose was 0 . 2 u C i / k q . The 
amounts of p l u t o n i u m t r a n s a l t t e d t o t h e f e t u s 
vere m i n u t e . The s p e c i f i c a c t i v i t y i n 
nevbarn puppies was o f t h e o r d e r o f 10(E-5) 
to 10 (E-6) 1 o f t h e dose r e c e i v e d by t h e 
n o t h e r . P l u t o n l u n c o n c e n t r a t i o n i n t h e 
t i s s u e s of pups t h r e e to seven nonths o l d vas 
l e s s by a f a c t o r o f 20-50 as coapared w i t h 
newborn pupp ies . S p e c i f i c a c t i v i t y v a l u e s 
o b t a i n e d f o r t h e benes v e r £ h i g h e r t h a n those 
recorded f o r t h e l i v e r . I o n i z a t i o n doses 
c a l c u l a t e d f o r t h e v e r t e b r a e o f nevborns 
ranged f rom 0 . 2 t e n / d a y d u r i n q t h e p l u t o n i u n 
a d n i n i s t r a t i o n s t a g e t o 0 -0 .015 r e n / d a y a t 
l a t e r o b s e r v a t i o n p e r i o d s . (ST) 

<523> 
F i n k e l , H . P . , Argonne N a t i o n a l L a b o r a t o r y , 
D i v i s i o n o f B i o l o g i c a l and Med ica l Research, 
Lemont, I L . 1959 

La te E f f e c t s o f I n t e r n a l l y Depos i ted 
R a d i o i s o t o p e s i n L a b o r a t o r y A n i n a l s . P a d i a t i o n 
Research, supplement 1, 265-279 

The l a t e e f f e c t s o f node ra te and low doses o f 
r a d i o i s o t o p e s a r e r e d u c t i o n i n l i f e span and 
i n d u c t i o n o f t umors . These responses a re 
i n f l u e n c e d by t h e t ype and energy o f t h e 
r a d i a t i o n s , by t h e anoun t of n a t e r i a l t h a t 
r e n a i n s i n t he body, and by t h e l o c a t i o n o f 
t h e r e t a i n e d m a t e r i a l , compar isons of t he 
e f f e c t s of i n t r a v e n o u s i n j e c t i o n s o f Ra 226, 
Ftt 239, U 233, PC 210, Sr 90, and ca U5 i n 
n i c e can 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 o f 
t he nany f a c t o r s i n v o l v e d tn t h e l o n g - t e r n 
e f f e c t s o f i n t e r n a l e n i t t e r s . on an I n j e c t e d 
n i c r o c u r i e b a s i s , t h e a l p h a - p a r t i c l e e n i t t e r s 
a re aore t o x i c t h a n t h e b e t a - p a r t i c l e 
e m i t t e r s . Radiun i s t he l e a s t e f f e c t i v e o f 
t h e f o rmer i n r e d u c i n g l i f e span , and i t s 
potency as a s k e l e t a l c a r c i n o g e n i s l e s s than 
t h a t o f Pu 239 b u t s l i g h t l y g r e a t e r t h a n t h a t 
o f u 233 . The d i f f e r e n c e s i n e f f e c t i v e n e s s 
betveen i n j e c t e d m i c r o c u r i e doses o f s r 90 
and Ca U5 a t e l a r g e l y due to d i f f e r e n c e s i n 
b e t a - r a y ene rgy . I n a d d i t i o n to t h e 
I n d u c t i o n o f s o f t t i s s u e tumors by Po 210 and 
the i n d u c t i o n o f m a l i g n a n t bone t u n o r s by t h e 
o t h e r i s o t o p e s , a l l i n f l u e n c e d the t u n o r s o f 
t h e b l o o d - f o r n i n g t i s s u e s . S ince t hese 
neop lasns seened t o be a f f e c t e d by l e v e l s o f 
Sr 90 t h a t produced no change i n l i f e span o r 
i n nunber o f o s t e o g e n i c s a r c o n a s , and s i n c e 
they shov c e r t a i n s i n i l a r i t i e s t o t h e hunan 
l e u k e n i a s , t hey are an i n p o r t a n t s u b j e c t f o r 
f u r t h e r s t u d y . {Auth) 



mi l 
<52a> 

<52u> 
F a b r i k a n t , J . I . , and C . L . D . s m i t h , I n s t i t a t e o f 
Cancer Research, Phys ics Depar tment , S a t t o n , 
s u r r e y , England. 1964, January 

Rad iog raph i c changes F o l l o w i n g t h e 
A d m i n i s t r a t i o n of Rone-seeking R a d i o n u c l i d e s . 
B r i t i s h Jou rna l o f R a d i o l o g y , 37(U33) , 53-62 

Dur ing i n v e s t i g a t i o n s on t h e c a r c i n o g e n i c 
e f f e c t s o f a lpha and beta e a i t t i n g 
r a d i o n u c l i d e s , s e r i a l r a d i o g r a p h s of r a t s 
i n j e c t e d v i t h s i n g l e and repea ted doses o f P 
32, Pu 239, o r Aa 2U1 vere s t u d i e d t o r e c o r d 
the deve lopaent o f r a d i o l n d u c e d changes. 
Aaong t h e l e s i o n s observed v e r e f a i l u r e o f 
l o n g i t u d i n a l bone g r o v t h , abno raa l bone 
mou ld ing , p a t h o l o g i c a l f r a c t u r e s , and t h e 
p r o d u c t i o n of s c l e r o s i n g , l y t i c , and n i xed 
forms o f osteosarcoma. The i n d u c t i o n o f bone 
tumors c o u l d be i d e n t i f i e d e a r l y and t h e 
development f o l l o w s a c l o s e l y ; r a d i o g r a p h i c 
changes ve re d e s c r i b e d . (Auth) 

<52S> 
F i o r a t t i , n . p . , and S.R, P i e r m a t t e l , Coml ta to 
waz iona le per l ' E n e r g i a Huc lea re , L a b c r a t o r i o 
D o s i a e t r i a e s t a n a a r d i z z a z i c n s , Rome, I t a l y . 
1973 

E v a l u a t i o n o f A c t i v i t y i n Lung and Lymph Nodes 
E a l l o v i n g I n h a l a t i o n o f R a d i o a c t i v e I n s o l u b l e 
A e r o s o l s . CONF-720503; P a r t o f Bu jdoso, E. 
( E d . I , H e a l t h Phys ics problems c f I n t e r n a l 
C o n t a m i n a t i o n , Proceedings o f 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 he ld 
i n Budapest, Hungary, Hay 3 - 5 , 1972, fp . 6 5 - 7 6 ) , 
655 p . 

Data a v a i l a b l e i n t h e l i t e r a t u r e f o r t he 
p e r i o d 1962-1972 on t h e e l i m i n a t i o n o f 
i n s o l u b l e pu conpounds f rom the l ungs .and 
r e t e n t i o n i f lymph nodes o f e x p e r i a e n t a l 
animals f o l l o v i n g i n h a l a t i o n are exan ined . 
Using t h e Kotrappa exp ress i on the absorbed 
dose f rom lynph nodes i s a l s c e v a l u a t e d . Qn 
the b a s i s o f t h e e x p e r i m e n t a l data i t i s 
concluded t h a t f o r t h e e l i m i n a t i o n o f 
i n s o l u b l e m a t e r i a l e x i s t i n g i n t he l u n u a 
component v i t h a h a l f - l i f e o f about 257 days 
e x i s t s and a f r a c t i o n P » 0.0086 o f t h i s 
m a t e r i a l i s t r a n s f e r r e d t o lymph nodes. 
Cons ide r i ng i n the a n a l y s i s c f data o n l y 
p a r t i c l e s v i t h a coun t nedian d i a n e t e r l e s s 
than o r equa l t o l e s s t h a n 0 ,5 u , a l o n g - l i f e 
component f c r t h e e l i m i n a t i o n o f p l u t o n i u a 
f r o n l unq appears , b u t I t s e x i s t e n c e i s 
r a t h e r q u e s t i o n a b l e o v i n q t o t h e l a c k o t 
e x p e r i n e n t a l d a t a . F u n c t i o n s a re g i ven v h i c h 
can be used t o o b t a i n i n f o r n a t i o n on the 
f r a c t i o n o f i n s o l u b l e conpounds r e l e a s e d f rom 
lung and on the b u i l d - u p o f t h i s m a t e r i a l t o 
l y n p h nodes i n t he range t o about 3,000 days 
a f t e r I n h a l a t i o n . (FHH) 

Tab le 1 shovs e x p e r i a e n t a l va lues o f the r a t i o 
o f pa c o n t e n t i n t h e lymph ncdes t o t h a t i n t h e 
l u n q . 

<526> 
Ncrvood, H . D . , Genera l E l e c t r i c conpany, Hanford 
A ton i c P roduc ts O p e r a t i o n , Heal th O p e r a t i o n , 
R i ch land , WA. 1962, August 

Rad ioac t i ve M a t e r i a l i n the Body; Detection and 
T r e a t n e n t . A r c h i v e s of Env i ronmenta l H e a l t h , 5 , 
81-86 

Hethods o f i d e n t i f y i n g and d e t e r n i n i n g t h e 
ancunt o f r a d i o n u c l i d e i n the body , 
e v a l u a t i n g t h e hazard i n v o l v e d , and 
decon tam ina t i on t r e a t m e n t s are rev i ewed . (ST) 

<527> 
Tcmbropoulos, E . G . , and B.o. S t u a r t , B a t t e l l e 
Hemot la l I n s t i t u t e , P a c i f i c Nor thves t 
L a b o r a t o r i e s , B i o l o g y Depar tnen t , R i c h l a n d , HA. 
1967, J u l y 

E f f e c t o f P l u t o n i u n 239 Pu02 I n h a l a t i o n on Lung 
T issue. BNHL-U80; Pa r t o f Thonpson, R.C. and 
Svezea, E.G. ( E d s . ) , Annual Report f o r 1966, (p. 
8C-81), 207 p . 

N i n e t y - s i x u - n o n t h - o l d female r a t s ve re 
exposed t o s i x d i f f e r e n t l e v e l s o f p lu ton ium 
ox ide a e r o s o l s r e s u l t l n q i n I n i t i a l l ung 
burdens r a n g i n g f rom 0 .3 t o 8 uci. W i t h i n 
2 - 1 / 2 nonths a f t e r exposure , l u n g s f r o n 21 
a n i n a l s r e p r e s e n t i n g a l l groups ve re ana l yzed 
f o r t o t a l l i p i d , l i p i d phosphorus, c o l l a g e n , 
and e l a s t i n c o n t e n t . T issue sanp les ve re 
a l so taken f o r h i s t o p a t h o l o g y . I t v a s shovn 
t h a t i n h a l e d Pu 239 Pu02 caused an i n c r e a s e 
i n c o l l a g e n a s s o c i a t e d v i t h a decrease I n 
e l a s t i n and n e u t r a l l i p i d s o f l u n q t i s s u e . 
H i s t o l o g i c a l l y , l ungs o f the Pu 239 Pu02 r a t s 
g e n e r a l l y e x h i b i t e d a t h i c k e n i n g o f a l v e o l a r 
w a l l s and a d e p o s i t i o n o f f i b r i n o u s n a t e r i a l 
v i t h i n t he a l v e o l i . These o b s e r v a t i o n s agree 
v i t h t h e b l o c h e n i c a l f i n d i n g s . (FHH) 

Table 1 shovs r a t l u n g c o l l a g e n , e l a s t i n and 
l i p i d c o n t e n t a f t e r i n h a l a t i o n of Pu 239 Pu02. 

<52B> 
T a y l o r , G . H . , T . P . Dougher ty , and L . S h a b e s t a r i , 
U n i v e r s i t y o f B tah , Co l l ege o f H e d i c i n e . 
B a f l i c t i o l o g y D i v i s i o n , Department o f Anatomy, 
S a l t Lake C i t y , (IT. 1963, September 30 

Non -Ske le ta l Tumor I n c i d e n c e Observed i n Beagles 
v i t h Reta ined Burdens o f Radiua 226 , Radium 228, 
Thorium 228, P lu ton ium 239 o r S t r on t i um 90. 
cco-228; P a r t o f Dougher ty , T . » . , Research i n 
R a d i c b i o l o g y , Semi annua l Report o f Work i n 
Proqress on t h e C h r o l i c T o x i c i t y p r o g r a n , ( p . 
95 -108) , 185 p . 

Beyond s i x t o seven years age, a s i g n i f i c a n t 
nunber o f n o n - s k e l e t a l t uno rs have been 
observed i n beag les r e c e i v i n g 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 o f Ra 226, Ra 228, Th 
228, Pu 239, o r Sr 90 . Comparison v i t h t h e 
c o n t r o l an ima l s has t e n t a t i v e l y I n d i c a t e d 
t h a t aos t o f t hese ve re n a t u r a l l y o c c u r r i n g 
t u n e r s and ve re no t r a d i a t i o n i ndaeed . The 
d e b i l i t y and premature deaths a r i s i n g f r o a 
t h i s n a t u r a l l y o c c u r r i n g f a c t o r have been 
s u c c e s s f u l l y n l n i n i z e d by e a r l y s u r g i c a l 
ca re , such neasures t o U n i t t h e l o s s e s f r o n 
t h i s and o t h e r n o n - r a d i a t i o n induced causes 
have becone e s p e c i a l l y i n p o r t a n t a t t h e l o v e r 
dcse l e v e l s where l ong l a t e n t p e r i o d s a re 
a n t i c i p a t e d f o r some o f t he r a d i a t i o n induced 
l e s i o n s . (Auth) 
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A d d i t i o n s t o a Dec ldooua F o r e s t s t a n d * " P o p u l a t i o n s , 000283 
Adenosas by I n h a l e d P l u t o n l u a 239* 000161 
A d a i n i s t e r e d by I n h a l a t i o n * 000385 
A d m i n i s t e r e d P l u t o n i a n i n 5 « i n » » 00020* 
A d m i n i s t e r e d Plt>.t :-niaa 239 Pu02* 000203 
A da ln i s t e r o d T h i s I s o t o p e * 239 and B o r p h o l o g l c a l 000*59 
A d s i n i s t r a t i o n o f t h e I s o t o p e * 239 nnd t h * B l s t o p a t h o l g y 0002*3 
A d a i n i s t r a t l o n o f Aason lus D i u r a n a t e t o t h * S t o s a c h * 000330 
A d a i n l a t r a t i o n o f Bone-Seeking R a d i o n u c l i d e s * 00052* 
A d m i n i s t r a t i o n o f Unseparatad s o l u t i o n o f O r a n l a c 000256 
A d a i n i s t r a t i o n * 000292 
A d s l n i s t r a t l o n * ( D i s t r i b a t l o n end E x c r a t l o n 000518 
a d a i n l s t r a t l o n * s t u d i e s on p l n t o n l o s H s t a b a l i s a 000101 
A d a l n l a t r a t i o n * * T h e p h y s i c o - c h e s l c s l s t a t e o f P l u t o n i a n 000*92 
A d a l n i s t r a t i o n * D l s t r i b n t l o n o f P l n t o n i u a 239, A m e r l c l o a 000218 
A d r a n a l * • D l s t r l b a t l o n and 000296 
a d r l a t i c s e a * 000312 
A d o l t Baboon* - - 000115 
A d u l t Baboon* 000*36 
A d u l t a n g l e s * ( S t u d y o f t h a 000328 
a d u l t B e a g l e s * P l u t o n i a n 2 3 9 , B a d l a s 228 ( H e s o t h o r i a s 000351 
a d a l t S t , B e r n a r d s and l a a a t a r s Beag les * ( H e m a t o l o g i c • 000322 
Advances* *Caro 0 0 0 * 1 * 
aBC Nevada o p e r a t i o n s o f f i c e * 000026 
a e r i a l Photography* ( A n a l y s i s o f T a g a t a t l o n 000010 
a e r o s o l Pa rame te rs * - c P l a t o n l a a 239 Pu02 a e r o s o l s 000091 
a e r o s o l P a r t i c l e s by T i s s u e Depth* 000306 
a e r o s o l * 000021 
a e r o s o l s i n Beag le Dogs aa a F u n c t i o n o f B e s p l r a t i o n 000091 
A e r o s o l s o f Ox ides o f T r a n s a r a n l c B l e s e n t s f o r 000119 
a e r o s o l s Gene ra ted f o r l n l m a l I n h a l a t i o n E x p e r i m e n t s * 000029 
a e r o s o l s * 000307 
a e r o s o l s * 000263 
a e r o s o l s * - • E v a l u a t i o n o f a c t i v i t y i n Lang and Lyaph 000525 
a f f e c t i o n by P l u t o n l u a 239* (OB 0003B2 
A f t e r e f f e c t s o f I n h a l a t i o n of S o l u b l e P la t . on las 239 0003B7 
A f t e r e f f e c t s o f I n h a l a t i o n o f S o l u b l e P l u t o n i a n 239 090167 
A f t e r e f f e c t s o f K i l l i n g B a t s O s ing Aanoa iaa D i u m n a t s * 0002*6 
a g * a n d Sex on t h e B e t a b o l l a a o f A a e r i c i u a by B a t s * 0 0 0 * * * 
a g * o n t h e A b s o r p t i o o o f P l u t o n i a n and R a t h o n i u a * C00037 
t g e - B e l a t e d E f f e c t s o f P l a t o n i c s i n B a t a * 000186 



PERMUTED TITLE ZRD2X 
16B ., 

aged O n a * p * r a t e d - S o l u t i o n o f Orantua F i s s i o n p c o l a s t a 
ag ing and I n t e r n a l K a l t t o r s on B load c h e a l t t r y * 
l i e and D r i n k i n g v a t e r on Ho* an E x p a r l a a a t a l Da ta* 
a i r f r o a c a n t r a a t a d N a t u r a l Bnv lconaanta* 
a i r o f f o r k p r e a l s * a * o f t h a Haxlaua p a r a l a s i b l a c o n t e n t 
a i r c o n c a a t r a t l o n a o f P l u t o n l u a Due t o BeauapanaioB on 
a i r Saap la r * 
a i r saap laa* < • l a p r o v a a a n t s I n B a d i o c h e a l c a l 

• a i r s a a p l i n g aa p a r t o f an I n t e g r a t e d Prograa o t 
I S n r f a c a a i r S a a p l i n g P r o g r a a , BOth Mer id ian Network , Janua ry -

• a i r s u r v e i l l a n c e P e t v o r k , 3 n l j 1971* 
t D i a g n o s l a o f P l u t o n l u a R e e n t r a i n e d i n a i r * 

- - - - a i r * (The 
a i r * (The B a a p l r a b l a F r a c t i o n 
A i r b o r n e a lpha B a i t t a r a * 
a i r t o r n a Deb r i s f r o a t h a Schoonar Even t * 
A i r b o r a * P a r t i c u l a t e * f r o a t h a schoonar e n t e r i n g Sweat* 
A i r t o r n a P a r t i c u l a t a a , Roveabar 1963-Harch 196S* 
A i r b o r n a E X r t i c u l a t e s , Octobar-Dacanbor 1971* 
A i r t o r n o R a d i o a c t i v e c o n t a a i n a t i o n o f R l a e r c 1B a 

I A i r t o r n a Release o f P l u t o n L u a and I t a Coapounda Dar ing 
• A laaogonlo Plus T v e n t y - F i v * l e a r n * 

i n Bogs, R a b b i t s , Guinea • C o a p a r a t l v * D i s t r i b u t i o n o f 
• The B f f a c t a o f 

P a r a i a s l b l a Aaoonts o f B a t a r a l Oran laa i n t b a Body, 
tike C o n c e n t r a t i o n o f Oran laa i n 

o f P l u t o n l u a 239 i n t b a BUBBB Organise and i n t h e 
Daa o f Ravada Taat S i t e Da ta and Expe r i ence t o P r e d i c t 

• O l t r a H igh Volnae 
A n a l y s i s and Data Pad a c t i o n o f E n v l r o n a a n t a l 

M o n i t o r i n g o f t b a Worker *aS B i s B n r l r o n a e n t * 
Dacaabar 1969* 

P l u o r o p h o t o a s t r l c De te ra l t oa t l oa o f B r a n l u a i n Or ine and 
o t S t r o u t l u a 90 , P l a t o a i u a 239 and Laad i n Sur face 

•The I n t e g r a t i n g I a p a c t o r , a B o n l t o r f o r 
• D i s t r i b u t i o n aad B a d l s t r l t u t i o n o f 
• D i s t r i b u t i o n and R e d i s t r i b u t i o n o f 

• P l a t i i a l n a i n 
• P l u t o a i u a i n 

l a g o a l a v Oranlna N ina * ( S t a d l a a on 
Ova rhaa t l ng I n c i d e n t s * 

lA Taantv-Savan Tear S t u d ; o f Se lec ted l o o 
T r a t i r a r a a l u a S o l i d V a s t * Dava lopaant f a c i l i t y , i oa 

o f P l u t o n i u a 239 and P o l o n i a a 210 by t h a B r o m 
P U s * of a s a i a l l a t l o n o t P l a t o n i u a 239 by t h a Mar ina 
R e s p i r a t i o n t a d r i u t o n l a s 239 A c c u m u l a t i o n by Mar ina 

I n O r a n l t i c l ock Bacovarad t r c a t b a Monlgue E v e n t , 
• S e l e c t i v e P l a c e n t a l T r a a a a i a a i o n o f B a d l o a c t l v a 

•The T u a o r l g t n l c A c t i o n o f B e t a , P r o t o a , 
and l a a c i c l u a 2 * 1 I n U a t o r a d l o g r a p b i c D a t a r a l o a t i o a o f 

• l o * lat*l 
•Tba I n t e g r a t i n g Xapac to r , a M o n i t o r f o r a i r b o r n a 

• a i a t o p a t h o l o g i c a l Endpo ln t s i n Co ipac t Bonos R * c * l v l n g 
• B a d l o g r a l c E f f e c t s i n Han o f L o n g - T * r * s k e l e t a l 

• D i s t r i b u t i o n o f absorbed Boaa f r o a 
C h a r a c t e r i s t i c s Re la ted t o Palaonacy Exposure* . • 

• I n v i v o and l a V i t r o c h e l a t i o n o f P l u t o n l u a by 
a e a l o t a n c * o f r l x a d Z l a s u a C a l l s M o r p h o l o g i c a l l y 

Baagl* ooga aa a Func t i on o f I a s p i r a t i o n and A e r o s o l • 
o f i n h a l e d P l u t o n l o a and s i l i c a cn t h * Behav io r o f t h a 

• l a s i t u o p t i c a l P a r t i c l e s l * e A n a l y s i s o f 
•Tho E v o l u t i o n o f D * * * r t V a g e t a t i o n l a w e s t e r n Worth 

* t T h e Reaoval o f 
I n h a l a t i o n Exposar* * t o H i g h - F i r e d oa ldaa* I 

• The I n f l a a n c * o f age and Sex on t h e B a t a b o U s a o f 
•a Study o f T r a n s l o c a t i o n Dynaa ics o f P l u t o n l u a and 

• l ha H e t a b o U * * o f 
• D e p o s i t i o n P a t t e r n a and T o x i c i t y o f P l a t o n l u a and 

• D i s t r i b u t i o n o f P l u t o n l u * anJ 

a l aaoa P l u t o n i u * Bockara* 
Alaaoa S c i e n t i f i c l a b o r a t o r y . Haw Mexico* S t a t a a e n t , 
A l g a asCdPHtLLQB BOOOSOB and Ra t i ne P h y t o p U n k t o n * 
A lgae ASCOFRfllOB ROOOStM* O A c t i v * 
A l g a * * t h * Hachastaa o f t h e a c t i o s o f Cyanide on c a l l 
M g t r i a . a n d t h a P i l a d r i v e r Bvan t , Bavada T e a t s i t e * 
a l k a l i n e E a r t h s and P l a t o n i a a * 
a lp ! ia and B l a c t r o a R a d i a t i o n on t h a k a t skin' 
AlpbK A c t i v i t y by V a r i a b l e Exposure t o P l u t o n i a a 239 
a lpha Count ing Syataa a i t h S i x S o l i d S t a t e De tec to rn * 
a lpha E a i t t e r s * 
a l p h a I r r a d i a t i o n * ' 
a lpha I r r a d i a t i o n * 
A l p h a - A c t i v e SaroaoX P a r t i c l e s by T i s s s e Depth* 
a l p h a - a c t i v e F a l l o u t P a r t i c l e s - P h y s i c a l 
A l p b a - I i p o l c Ac id and DTP A* 
A l t e r e d th rough Pcoc*as *s o f Repa i r . 1, The L i v e r 
A l v a o l a t D e p o s i t i o n o f P l o t o n l u u 239 pao2 A e r o s o l s i n 
A l v e o l a r Macrophages* c y t o l c g l c a l S tudy o f t h a E f f e c t 
l a t l e n t A e r o s o l * 
A a a r l c a * 
a a e r i c i u a and P l a t o c l u a f r o a thai Ba t by C h e l a t i n g Agents 
A a * r i c i u » and P l a t o n i a a Or lna E x c r e t i o n ' a l l o w i n g acu te 
Aaax lc lua by Ea ts * 
A a e r i c i u a f r o a S l a u l a t e d punc tu re Rounds i n Beagle Dog a* 
A a a r i c l u a i n l a c t a t i n g Ba ts * 
a a e r i c i u a i n l i v e r * 
A a a r l c l t n I n O c c u p a t i o n a l l y Exposed Buaans as Pound 
a a a r i c l u a i n O r i n e * 

f r o a Aatopay Saaplaa* 
• a n a l y t i c a l Method f o r 

•The naaaucaaent and Hanagearat o f l a s o l a b l a P l a t o n i u a - A a e r l e l o a I n h a l a t i o n i n Nan* 
S p e c t r a l A n a l y s i s * • P l u t o n l u * and Aaa r l c i ua Meaauraaent i n Ruaans by X and Gaaaa-Ray 

•Th* D a t a r a i a a t l o n o f P l u t o n l u a t o A a e r i c l a a R a t i o s I n B i o l o g i c a l Spac laans* 
239 Pu02s • P l a t o n l u a - A a e r i c i u i R a t i o s i n Doga a f t e r I n h a l a t i o n o f P l u t o n i u a 
239 Pa02* ( P l a t o a l u a - A a v r i c i u i R a t i o s i n Bogs a f t e r I n h a l a t i o n o f P l u t o s l a a 

of t h e I n t r a c e l l u l a r D i s t r i b u t i o n o f P l a t o n i a a 239, A a e r l c l u i 2 *1 and C a l l f o r n l u a 249 I n L i v e r s ? f t e r 
o f Reptua lua 237, c l u t o n l u a 230, P l u t o n l u a 239, 

•The C a r c i n o g e n i c E f f e c t s o f 
• B i n d i n g o f 

DTPA* ( I n c r e a s e d Uptake o f 
FCJHOET *9EB n t t a b o l i s a ' o f 

• B c t a b o l l c C h a r a c t e r i s t i c s o f 
O b s e r v a t i o n s * 9 
s p e c t r o a v t r y * • 0 * t * r a i n a t i o n o t P l u t o n l u a 239 and 
V e g e t a t i o n Saaples* • O a t a r a i n a t l o n o f P l u t o n l u a 239 and 

a c t i v i t y by V a r i a b l e Exposure t o P l u t o n l u a 239 and 
C h e l a t i n g Agent (0?PA| on a p t e k e by aad D i s t r i b u t i o n o f 
Rata* • ( E f f e c t o f 
Coap lex iag Substances on I t s B l l a l n a t l e n * • 

• 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 o f 
Bat Ske le ton* ( E x p a r l a a n t a l Saaoval o t Cer iua 144, 

o f s i n g l e and F r a c t i o n a t e d DOS*S o f P l a t o n i a a 239, 
a t Raaot* T l aes a f t e r Exposure t o R a d i o a c t i v e 

l a t h * Body o f Ra ts Dader a S i n g l e A d a i n i s t r a t i o n o f 
•Roaota A f t e r e f f e c t s o f K i l l i n g Rats u s i n g 

• B i o l o g y o f Deacr t . 
C o n d i t i o n s * (Rap id Methods f o r s p a c l f i c Rad ionuc l i de 
* ' • l a p r o v s a s a t a i n R a d i o c b a a l c a l 

•The Role o f Feca l 
• I n s i t u o p t i c a l P a r t i c l e S ize 

• T h e B o l t l e l e a e n t 
P a r t 2 * - - , . . • 
So** R e s u l t s * ( S t a t i s t i c a l - , 
c o n t a a l n a t e d Areas o s i n g A e r i a l photography* • 

• Z a t i a a t i o n o f P l u t o n i a n l u n g Burden by o r i s * 
~ Mesaureaent i n Rnaana by x and Gaaaa-Ray s p e c t r a l 

• R e s u l t s and Data 
Annual con ference on B ioaasay , E n v i r o n a e n t a l , and 

A a a r i c i u a 241 and C a r i n a 242 i n Bone* o f t h e Behav io r 
A a e r i c i u i 241 and P l a t o n i u a 239 l a t h e Pa t * 
A a a r i c i u a 241 by Bona P r o t e i n * 
A a a r i c l u a 241 by P l a n t s Caused by t h e C h e l a t i n g Agent 
Aa«c l r - iu* 241 i n t h * M u l t Baboon* 
a a e r i c l a a 241 i n t b a a d a l t Baboon* 
a a * r i c l a a 241 i n t h e B lood : I n V ivo and Zn v i t r o 
A a e r l c l u i 241 i n A n i a a l T ieauea by L i q u i d S c i n t i l l a t i o n 
& a * r i c l u a 241 i n l a r g e Nevada App l i ed Ecology Group 
A a e r i c i u i 241 i n House L i v e r * D e t e r m i n a t i o n o f a lpha 
a a a r i c l u a 241 i n P l a n t P a r t s o f Bash Beans* S o i l pR and 
a a a r i c l u a 241 on t h e H l s t o p a t h o l o g y o f t h e O v a r i e s o f 
A a « r l c i u i S*1 D l a t r i b u t i o n i n Rata and the E f f e c t o f 
A a e r i c i u i 241* 
A a e t i c l u i 2 a l , c a r i n a 242 and P l u t o n i u * 238 f r o a t h e 
A * e r l c i u > : 2 4 1 , phosphorus 3 2 , and x Rays on the 
A s a r i c l a a * (change i n B a t a b o U s a 
aaaon iua D i u r a n a t e t o t h e Stoaach* o f O tan iaa 
Aaaonlua D i u r a n a t e * 
Aaphlb ians and R e p t i l e s * 
A n e l y s l e and t h e i r A p p l i c a t i o n to Aqua t i c Eaergency 
a n a l y s i s and Data Reduc t ion o f E a v i i o n a w i t a l A i r Saap les 
A n a l y s i s i n a B loassay p rograa* 
A n a l y s i s o t Aab len t Ae roso l * 
A n a l y s i s o f Huaan Lung T i ssue* 
A n a l y s i s o f I n d i a n Nonoz l te sand I n .An iaa l T i s s u a s , 
A n a l y s i s o f P l u t o n i n a i n s o i l a t t h e Nevada Tes t s i t e r -
A a a l y s l s o f V e g e t a t i o n c o v e r i n c e r t a i n P l a t o n i u a 
a n a l y s i s * 
a n a l y s i s * • p l u t o n l u a and A a e r i c l a a 
A n a l y s i s : Resuspension E leaent s t a t u s R e p o r t ' 
A n a l y t i c a l c h e a i s t r y , October 10-11, 1972* E i g h t e e n t h 
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PERMUTED TITLE IRDEI 

Labo ra to r y * 

• P a t h o l o g i c a l 
o f PLu ton lua PU02 Ae roso l s Generates { o r 

Xasepa ra ted S o l u t i o n o f U r a n i u * F i s s i o n P roduc ts I n t h o 
( D e t e r a i n a t i o n o f P l a t o n i a a 239 ana A n e r l c i u a 201 i n 

• a n a l y s i s o f I n d i a n Monaz i ta Sand i n 
• P l u t o n l u a i n t h o Deve lop ing 

P h y s i c a l P r o p e r t i e s an& P h y s i o l o g i c a l s t a t e o f the 
M a t e r i a l s f r o a the T e r r e s t r i a l " n v i r o n n o n t t o 

•D ran iua i n o r g a n l o a o f 
( H s t u b s l l c Proceases I n t t e Bone T i r o u e o f 

h o l l e r C o a s t e r . P r o j e c t 4 . 1 . P lu tonLus Ootake by 
•Gross and fllstopatbology o f 

(Vonoaa o f Deser t 
o f I n t e r n a l l y D e p o s i t e d Rad io iso topes i n L a b c r a t o r y 

and P l n t o n l u a f i o » Mother t o C f f s p r i n g I n L a b o r a t o r y 
o f Oran lua R i l l v a s t e s on B i o l o g i c a l Paara o f the 

i n Or ine Speclaens f o l l o w i n g t h e i r s e p a r a t i o n th rough 
196a* • B i o l o g i c a l aspec ts o f l e a d : an 
a n a l y t i c a l i p r o g r a * and a b s t r a c t s : E i g h t e e n t h 
p l a n t . January t h r o u g h Oacaaber 1912. I n c l u d i n g ' 
1972* • 

• l l nn fo rd B i o l o g y Research 
I r r a d i a t i o n P rog raa* (Research i n R a d l o b l o l o g y : 

Desc r ibe the » l o * o f a R a d i o a c t i v e l a c i n Groundwater , 
• R a d i o l o g i c a l and Z a v l r o n a ? n t a l Research D i v i s i o n 

• B i o l o g y Research 
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B a a a a r c h D l v i a l o n A n n u a l R a p o r t , E c o l o g y , J a n o a r y -

H o a l t o r l n g B e p o r t , Rocky P l a t a P l a n t , J a a a a t y t h r o u g h 
F o l l o w i n g B i t r o g a a a a d P b o a p b o r a a A d d i t i o n s t o a 

B o v a a a n t P o l l o a l n g l l t r o g e n aad I D y n a a i c * o f U t t a r 
• A b a o r p t l o n and 

• B a d l o a c t l v a l a s t e T t a a t a a n t and 
G l u c a n a n d / o r DTPA* • 

c o a p o u n d s * OOOC76 
C o a p o u n d s * Changes i n t h o Lungs o f B a t s A f t e r 000202 
C o a p o u n d s * • E f f e c t o f Soae D r u g s on t h e Reao te 000387 
c o a p r e h e n e l v a C o a p a t e t P r o g r a a f o r G e n e r a t i n g F i s s i o n 000013 
C o e p u t a r P r o g r a a f o r t h * E s t i a a t l o n o f Body C o n t e n t c f 000311 
C o a p u t e r P r o g r a a f o r G e n e r a t i n g r l a s l o n p r o d u c t 000013 
C o n c e n t r a t i o n a n d S i z e D i s t r i b u t i o n o f P l u t o n l u a 239 000029 
c o n c e n t r a t i o n o f P i s h e s a n d P l a n t s A s s o c i a t e d v i t h t h e 000130 
c o n c e n t r a t i o n o f P r o d u c t s * « P r e d i c t e d 000390 
C o n c e n t r a t i o n o f R a d i o n u c l i d e a by P l a n t s Grown on 00C255 
C o n c e n t r a t i o n o f I r a n i a n i n A i r f r o a c o n t r a a t e d N a t u r a l 000050 
C o n c e n t r a t i o n o f O r a n l u a i n flan and R l s D i e t ' 000009 
C o n c e n t r a t i o n A l o n g F r e s h w a t e r f o o d C h a i n s o f t h a S r e a t 000282 
C o n c e n t r a t i o n , c o n c e n t r a t i o n and S i z e D i s t r i b u t i o n o f 000929 
c o n c e n t r a t i o n , P l r s t H a l f 1970* 000380 
C o n c a a t r a t l o n s and B o t a n i c a l C o a p o s i t i o n o f t h e D i e t o f 000058 
C o n c e n t r a t i o n s a n d t x t e x n a l Gaaaa E x p o s u r e R a t e s a t t h e 000138 
C o n c e n t r a t i o n s I n flarlne S e d l a e n t s * 000253 
c o n c e n t r a t i o n s o f P l a t o n l n a Due t o R e s u s p e n s l o n o n t h e 000023 
C o n c e n t r a t i o n s * • O r a n l u a I n R u n o f f f r o a 000068 
c o n f e r e n c e on B l o a s s a y , P n v i r o n a e n t a l , a n d A n a l y t i c a l 000031 
c o n f e r e n c e on P l u t o n i a n ? Ray l a t h and 1 5 t h * 000286 
C o n s e q u e n t t o I n t e r n a l I r r a d i a t i o n f r o a P l u t o n i a n 2 3 9 * 000089 
C o n a t a n t Paad , O n l f a r n D i s p e r s i o n D e v i c e f o r L a r g e 000353 
C o n s t i t u e n t s i n P l t a a n - H o o r e , P a l o u s e and H o r a e l S v i n e * 000005 
C o n s t i t u e n t s i n Opper L a y e r s o t t h e P a c i f i c Ocean a a OOC056 
c o n s t l t u a n t s o f Dog and Hunan B l o o d * • 000096 
C o n t a a l n a t e d A r e a s i n Nevada* 000013 
C o n t a a i n a t a d A r e a s o f t h e Nevada T e s t S i t e * 000015 
C o n t a m i n a t e d A r e a s on t h e T e s t Range C o a p l e x i n Nevada ' 000000 
C c a t a a l n a t e d A r e a s O s l u g A e r i a l P h o t o g r a p h y * 000010 
c o n t a a l n a t a d S o i l P e i o v a l F a c i l i t y , R i c h l a n d , W a s h i n g t o n 000070 
C o n t a a i n a t a d T e r r a i n : c o a p a r l s o n o f H e a s u r e a e n t s and 000507 
C o n t a a l n a t a d Round s t u d i e s * 000205 
c o n t a a i n a t i o n a n d i t s T r e a t a e n t * 000223 
C o n t a a i n a t i o n b y P l u t o n i u a O x i d e * 000265 
C o n t a a i n a t i o n b y P l u t o n i a a 239* 000371 
c o n t a a i n a t i o n b y R a d i o i s o t o p e s , (5) P i g s k i n 000371 
C o n t a a i n a t i o n o f t h a Body b y R a d i o n u e l i d e s * 000260 
c o o t a a i n a t l c a o f alnars i n a Y u g o s l a v o r a n l u a N i n e ' 000033 
C o s t a a l n a t i o n I n c i d e n t o f J a n e 1 3 , 1972* 000006 
C o n t a a i n a t i o n * 000258 
C o n t a a i n a t i o n * 000089 
C o n t a a l n a t i o n s b y A c t i n l d e S o l u t i o n s * 0C0267 
c o n t e n t s o f P e r e n n i a l v e g e t a t i o n I n A r e a (Nevada 000008 
C o n t r a a h e d B a t u r a l E n v i r o n a e n t s * 0000S0 
C o r t i c a l Bones* ' E f f e c t o f I n t e r n a l l y 000279 
C o u n t i n g o f T r l t l u a * 000020 
C o u n t i n g t o D e t e r a l n e R e t e n t i o n o f I n h a l e d P l a t o n i a a 000361 
c o a s t i n g S y s t e a a l t h s i x S o l i d s t a t e D e t e c t o r s * 0 0 0 1 3 1 
Covac i n C e r t a i n P l a t o n l u a C o n t a a i n a t e d A r e a s U s i n g 0 0 0 0 1 0 ' 
C r a t e r E j e c t a * ( D i s t r i b u t i o n , 000064 
c r a t e r * 000383 
c r a t e r l n g D e t o n a t i o n ? ' C o n c e n t r a t i o n o f R a d i o n u c l i d e s 0C025S 
C r a t e r l r . g E v e n t * • D i a t r i b a t i o n a n d R e d i s t r i b u t i o n 00020R 
C r o e p S a a p l a r * 000020 
C r a s h e d P l a t o n l u a 239 PU02 R i c r o s p h a r a a i n B e a g l e s * 000367 
C u r i a e I n C a n i n e L l v a r a * 000316 
C o r l o a I n S o f t T i s s a a a and B l o o d o f t h e B e a g l e * 000375 
C a r i n a E x c r e t i o n , R e t e n t i o n , and D i s t r i b u t i o n S t u d i e s 000170 
c a r i n a 202 and P l a t o n i a a 238 Proa t h e Ra t S k e l e t o n * 000381 
C a r i n a 2 * 2 I n Bona* S t u d y o f v j ia B e h a v i o r o f N a p t a n l u a 000093 
C l - 1 9 7 0 * OG0480 
C T - 1 9 7 2 * 000156 
C y a n i d * on C a l l R e s p i r a t i o n and P l a t o n l u a 239 000360 
C y t o g e n e t i c E f f e c t s o f C a l l f o r a l a a 252 on L i v e r and 000099 
C y t o l o g l c a l S t u d y o f <he E f f e c t o f I n h a l e d P l u t o n l u a 00018O 
D a l l y o r i n e E x c r e t i o n * • n e t e r a l n a t l o n 000195 
D a i r y C a t t l e * • 00001a 
Daaage f r o a N e p t u n l u a 237 I n Sheep* 000368 
Daaaga t o V e g e t a t i o n f r e e C l o s e - I n F a l l o u t f r o a Tvo 000063 
D a a a c a d b y P l u t o n l u a 239* 000309 
D a u g b t a r a i n w o r k e r s o f N o n - O r a n l u a B i n e s a n d fllneral 000513 
b a t x l . i f r o a t h e S c h o o n a r E v e n t * 000009 
Dacay S o c l e a E l a a a n t a i n t h a ocaana a n d s a d l a a n t a * 000073 
D a c a a t « £ 1 , 1966 t o R o v e a b e c 3 0 , 1 0 6 7 * D e s c r i b e t b e f l o v 000200 
D e c e a b e r 1 , 1 9 7 2 ) * 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 000052 
D e c e a b e r 1 , 1973 t h r o u g h M a r c h 1 , 1973* 000087 
D a c e a t c r 1 9 6 2 * ( B i o l o g i c a l and R a d i c a l 900000 
O c c e a b e r 1 9 6 6 * 000392 
D a e a a t a r 1 9 6 9 * ( S u r f a c e 000.120 
D a c e a b a r 1 9 7 1 * 0 0 0 * 2 3 
D a c a a b a r 1 9 7 2 * ( R a d i o l o g i c a l and E n v i r o n a a n t a l 000100 
D * c * a b * r 1 9 7 2 , I n c l u d i n g d e t l a a t a s o f B e l a a a a a t o t h a 000153 
D a c l d a o a a P o r a a t S t a n d * aad B a t r l a n t Roveaon t 000283 
D a c o a p o a l t i o n , H l c r o b l o * . * p o p u l a t i o n s , a n d B u t r l a n t 000283 
D e c o n t a a i n a t l o n o f P l o i . c n l u a oa B a t s * 000000 
D a c o a t a a l a a t l o n * 000127 
D a c o r p o r a t l o n o f B o n o a a r i c P l a t o n l a a f r c a t h a Dog b y 000108 
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I n h a l a t i o n Hodel S l n u l a t a n t k a l o n g - T a r n Burdens o f t h e 
Goaaa B i p o s n r e Ba tes s t t h * Nevada T e s t S i t e , & 

R e l a t i o n o f t h e D i s t r i b u t i o n #The T o x i c i t y o t P l a t o n i u n 
•Bone Cancer Indncad by I n t e r n a l l y -

•Rmmoval o f I n t e r n a l l y 
• T r a n s l o c a t i o n o t s n b c u t a n e o u a l y 

• l a t e E f f e c t s o f I n t e r n n l l y 
Bones* • E f f e c t o f I n t e r n n l l y 

•Conpa r i son o f H e a a t o l o g i c E f f e c t s o f I n t e r n n l l y 
•Bmsoval o f I n t e r n a l l y 

• T h e r a p e u t i c f e n o v a l o f I n t e r n a l l y 
P l u t o n i a n 239 i n t h * Boone, E s t i a a t e d by nse o f (Ba r row 

•The T rea tmen t and E v a l u a t i o n o f I n t e r n a l 
• L o n g - T e r n E f f e c t s o f DTP* T r e a t a e n t o f P l n t o n l o a • 

Dogs a s a f u n c t i o n o f B e s p l r a t l o n and A e r o s o l • A l v e o l a r 
• P l n t o n l u a 

E l e a e n t a i n Lung* • 
AaericS.ua i n l i v e r * • 

• P r e v e n t i o n o f P l t t o n l a n and Bep tan ioa 
Dose f r o a A l p h a - A c t i v e A e r o s o l P a r t i c l e s by T i s a n e 

Annual (The Deve lopaen t o f T h e o r e t i c a l E q u a t i o n s t o 
• B i o l o g y o f 
• Venoas o f 

B i o l o g i c a l A s p i c t s o f A r i d Rag ions * • 
• T e a p e r a t a r e B e g a l a t i c n and V a t e r Econony o f 

•The H e r k h i y a t J e b e l s : A 
P r o g r e s s Repor t as o f *Tha Dynan l cs o f P l a t a n i u n I n • 

• T e n p e r n t a r e R e g u l a t i o n i n 
• The B i o l o g y o f 

•The E v o l u t i o n o f 
•Causes, c l i a a t e s , end D i s t r i b u t i o n o f 

• G e o l o g i c and Geoaorph lc A s p e c t s o f 
• S m e a r y o f Bequests f o r I n f o r s n t i o n 

• R a d i o a c t i v e H a t e r i a l l a t h e Body: 
o f P l u t o n l u a Dus t R o n i t o r Us ing a S o l i d S t a t e 

• l ow L e v e l A lpha c o u n t i n g s y s t e s v i t h s i x S o l i d s t a t e 
• P h y s i c o c h e a i c a l * o r a as a 

•Ose o f I n v i v o C o u n t i n g t o 
1 , P l u t o n l u a O p t a t e by A n i n a l s Exposed t o a Non-Buc lea r 

• E f f e c t s o f a U n c l e a r 
c r o v n on E l e c t a fror. t h e Sedan T h a r a o n o c l e a r c r a t e r i n g 

t o v e g a t a t l o n f r o s c l o s e - i n F a l l o u t f r o a Tvo R u c l c a r 
• P l a t o n l a a i n t he 

•A C o n s t a n t Feed, U n i f o r m D i s p e r s i o n • 
c o n c e n t r a t i o n s and B o t a n i c a l C o m p o s i t i o n o f t he 

•The C o n c e n t r a t i o n o f u ran iam i n flan and H i s 
i nduced F a t t y L i v e r s * • E f f e c t o f 
s o l u t i o n o f Orasium F i s s i o n *The E f f e c t o f v a r i o u s 
Dog Lyaph T i s s u e * ^ E l e c t r o n 
c o n t e n t o f P l u t o n i a n f r o n U r i n e Data* asEBEACH, A 

• P l n o c y t c s l s and Heabrane 
E f f e c t u o f I n h a l e d P l u t o n i a n 23B and P l u t o n i a n 239 

•The E f f e c t o f Lynph Rod* Removal on P l u t o n i a n 
• L i f e span o f n i c e F o l l o v l n g i n h a l a t i o n o f P l u t o n i a n 
T r a n s l o c a t i o n and E x c r e t i o n o f I n h a l e d P l u t o n i u a 239 

syndrome i n Beag les A f t e r I n h a l a t i o n o f P l u t o n i a n 
• A p p l i c a t i o n s o f a D e r i v e d Formula t o r t h e 

c o n c e n t r a t i o n o f F i s h e s and P l a n t s A s s o c i a t e d v i t h t he 
' • B i o m e d i c a l Aspects o f P l u t o n i a n : 

Treatment, m i t h Z i r c o n i u m C i t r a t e and I d a t h a n i l Ca l c l um-
•The Hazard o f 

•A Constant peed , Cni form 
• E x p e r i e n c e on Scrap Bccovery and Snnts 

• E c o l o g i c a l Aspec ts o f P l u t o n i a n 
• E c o l o g i c a l Aspec ts o f P l u t o n i a n 

f r a n Nevada T e s t s i t e * • 
l e t . ! • » « ) » F o l l o w i n g A d a i n i a t r n t l o n * • • 
Tes t S i t e and O f f Bevada T e s t S i t e * • 
p a r t i c u l a t e s t t o m t h e Schooner C r a t e r l t g E v e n t * • 
t h e Schooner Even t * • 
S o f t T i s s u e * (The 
S o f t T i s s u e * IThe 
R e p t u n i u s 237 i n t h e Ba t A d r e n a l * • • 

• H i s t o a u t o r a d i o g r a p b y t a t a on P l u t o n i a n 
P r o p e r t i e s o f Sodium P l a t o n y l T r i a c e t a t e and i t s 

• K i c r o s c o p l c and A u t o r a d i o g r a p h i c s t a d i e s o f Cran ian 
• P l u t o n i a n 

Subs tances on I t s E l i m i n a t i o n * • k n e r i c i n n 2 *1 
P a r t i c l e s by T i ssue D * p t h * • 
r i s s i o n P r o d u c t s i n Pogs , B a b b i t s , Guinea (Compara t i ve 

o f S o i l pit and C h e l a t i n g Agant (DTPA) on Optake by and 
t h e S o f t T i s s u e s o f B e a g l e s * M i c r o s c o p i c 

• I n t r a c e l l u l a r 

Deep Lang and s y s t e m i c o r g a n s * • P l a t o n l a a 000032 
D emons t ra t i on s t u d y * c o n c e n t r a t i o n s and E x t e r n a l 000138 
D e p o s i t e d i n S k e l e t a l T i s s u e s o f B e a g l e s . 1 , The 000278 
D epos i t ed E m i t t e r s i n Beaq les * 000251 
D e p o s i t e d P l u t o n i a n f r o n B a t s * 000222 
D epos i t ed P l u t o n i u m * 000206 
D e p o s i t e d R a d i o i s o t o p e s i n L a b o r a t o r y A n i n n l s * 000523 
D e p o s i t e d R a d i o i s o t o p e s Opon B lood V e s s e l s o f c o r t i c a l 000279 
D e p o s i t e d Rad ian and P l u t o n i u m i n Dogs* 0 0 0 * * 2 
D e p o s i t e d T r a n s a r a n i a a E leaan t s by Z i n c DTPA* 000082 
D e p o s i t e d T r a n s a r a n i U B E l e a e n t s * 000081 
D e p o s i t i o n and D i s t r i b u t i o n o f H o n o n e r l c nnd P o l y a e r i c 000100 
D e p o s i t i o n f r o n a P l u t o n i u m Bound* 0001*7 
D e p o s i t i o n i n Rata* 0001*5 
D e p o s i t i o n o f I n h a l e d A e r o s o l s * 000263 
D e p o s i t i o n o f P l a t o n i u a 239 Pu02 A o r o s o l s i n Beagle 000091 
D e p o s i t i o n K i n s t i c s i n t h e Rat * 000103 
D e p o s i t i o n P a t t e r n s and t h e T o x i c i t y o f T r a n s u r a n i a a 000113 
D e p o s i t i o n P a t t e r n s and T o x i c i t y o f P l u t o n i a n and 000112 
D e p o s i t i o n * 000221 
Dep th* • D i s t r i b u t i o n o f Absorbed 000306 
n e s c r l b e t h e F l o v o f n R a d i o a c t i v e Ton I n G roundwa te r , 000200 
D e s e r t Anph ib l ans and R e p t i l e s * 000233 
D e s « r t A n l a a l a * 000237 
D e s e r t B i o l o g y , S p e c i n l T o p i c s on t b e P h y s i c a l and 000227 
Dese r t B i r d s * 000230 
D e s e r t communi ty* 000228 
D e s e r t E n v i r o n s e n t s , Nevada A p p l i e d Eco logy Group 000001 
D e s a r t L i m n o l o g y * 000236 
D e s e r t Raasa ls* 000235 
D e s e r t P l a n t s * 000232 
D e s e r t v e g e t a t i o n i n Ves te rn n o r t h A n e r l c a * 000231 
D e s t r t s * 000229 
D e s a r t s * 000230 
D e s i r e d c o n c e r n i n g p l u t c n l u n * 000287 
D e t e c t i o n and T r e a t m e n t * 000526 
" j e t v e t o r * (Deve lopnen t 000129 
D e t e c t o r s * 000131 
De te rm inan t o t t h e T o x i c i t y o f P l u t o n i u m 238 i n t h e Rat* 000190 
Dete rmine R e t e n t i o n o f I n h n l e d P l u t o n i u m 239 i n Dags* 000361 
D e t o n a t i o n o f a P lu ton ium Bea r i ng weapon S i m u l a n t * 0 . 000393 
D e t o n a t i o n on A r t h r o p o d s a t t h e Nevada T e s t S i t e * 000136 
D e t o n a t i o n * ' c o n c e n t r a t i o n o f R a d i o n u c l i d e s by P l a n t s 000255 
D e t o n a t i o n s * * B o t n R a d i a t i o n Daaage 000063 
D e v e l o p i n g An ima l * 000100 
D e v i c e f o r l a r g e P a r t i c l e I n h a l a t i o n S t u d i e s * 000353 
D i a g n o s i s o f P l u t o n i a n K e e n t r a i n e d i n A i r * 000303 
D i e t o f C a t t l e G r a z i n g the Area IB Range o f t h e Nevada 000058 
D i e t * 000009 
D i e t a r y and Hormonal R a n i p u l a t i o n s on N e p t a n l a s 237 000201 
D i e t s on t h e Behnv io r o f T t t r i a n 91 and Onseparated 000086 
D i f f r a c t i o n S tudy o f P l u t o n i a n Ox ide P a r t i c u l a t e s i n 000055 
D i g i t a l computer p rogram f o r t h e E s t i m a t i o n o f Body 000311 
D i l a t i o n i n U r a n y l - T r e a t e d P l a n t Roots* 000337 
D i o x i d e i n Dogs* (Dose R e l a t e d L o c a l and Sys temic 000330 
D i o x i d e T r a n s l o c a t i o n * 000105 
D i o x i d e * 000209 
D i o x i d e * • R e t e n t i o n , 000100 
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Oranlua Fission Products*Th* Effect of Various Diets on 000486 
uranium Intoxications* Type of Epithelial Repair Nhlch 000035 
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LARREA DIVARTICATA « 
LEI'JOUS QOTNO'JESTSIATDS 228 
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AED-C-21-10 42 
AEBE-PR/RPN-9 44 
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(p. 98-108), 269 p. 199 

Part cf Kctnberg, H.A. and Svezea, E.G. (Eds.), 
Hanford elology Research Annual Report for 1963 
(p. 00-06), 202 p. 515 

Part of Kornberg, H.A., et al. Biology Research 
Annual Report, 1956, (p. 102-105), 237 p. 00 

Part of Kctnborg, H.A., et al. Biology Research 
Annual Repjrt, 1956, (p. 157-159), 237 p. 01 

Part cf Kotnberg, H.A., et al, Biology Research 
Annual Report, 1956, (p. 25-29), 237 p. 37 

Part cf Kcinberg, H.A., et al. Biology Research 
Annual Beport, 1956, (p. 30-35), 237 p. 38 

Part cf Kornberg, H.A., et al, Biology Research 
Annual Repott, 1956, (p. 36-01), 237 p. 39 

Part ot Letedinsky, A.V. and Hoskalev Yu.l. (Eds. 
), Plutcnlun 239: Its Distribution, Biological 
Effects and Accelerated Elinination, (p. 113-
121), 261 n. 098 
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Part of Lebedinsky, A.V. and Hoskalev, Tu.I. (Eds. 
), Plutonlus 239: Its Distribution, Biological 
Effects and Accelerated Elinlnatlon, (p. 1-7), 
267 p. 517 

Part of Lebedinsky, A.V. and Hoskalev, Tu.I. (Eds. 
), Plutoniun 239: its Distribution, Biological 
Effects and Accelerated Ellalnation, (p. 704— 
112), 267 p. K97 

Part of Lebedinsky, A.V. and Hoskalev, Tu.I. (Eds. 
), Plutonlun 239: Its Distribution, Giological 
Effects and Accelerated Ellnination, (p. 122-
132), 261 p. 499 

Part of Lebedinsky, A.V. and Hoskalev, tu.I. (Eds. 
), Piutonlun 239: its Distribution, Biological 
Effects and Accelerated Ellnination, (p. 133-
1U9), 267 p. 500 

Part of Lebedinsky, A.V. and Hoskalev, Tu.I. (Eds. 
), Plutonlun 239: its Distribution, Biological 
Effects and Accelerated Elialnation, (p. 150-
172), 267 p. 501 

Part of Lebedlnsk7, A.V. and Hoskalev, Yu.l. (Eds. 
), Plutonian 239: Its Distribution, Biological 
Effects and Accelerated Ellnlnation, (p. 173-
193) , 267 p. 502 

Part of Lebedinsky, A.V. and Hoskalev, Yu.l. (Eds. 
), Plutonlun 239: its Distribution, Eiological 
Effects and Accelerated Elinination, (p. 19-24), 
267 p. 5ig 

Part of Lebedinsky, A.V. and Hoskalev, Yu.l. (Eds. 
), Plutonlua 239: its Distribution, Biological 
Effects and Accelerated Ellnination, (p. 194-
214), 267 p. 503 

Part of Lebedinsky, A.V. and Hoskalev, Yu.l. (Eds. 
), Plutonlun 239: its Distribution, Eiologicsl 
Effects and Accelerated Ellainatlon, (p. 215-
229), 267 p. 504 

part of Lebedinsky, A.v. and Hoskalev, Yu.l. (Eds. 
), Plutoniun 239: its Distribution, Biological 
Effects and Accelerated Eliainatlon, (p. 230-
236), 267 p. 505 

Part of lebedinsky, A.V. and Hoskalev, Yu.l. (Eds. 
), Plutoniua 239: its Distribution, Biological 
Effects and Accelerated Elialnation, (p. 237-
245) , 267 p. 506 

Part of Lebedinsky, A.V. and Hoskalev, Yu.l. (Eds. 
), Plutoniua 239: Its Distribution, Biological 
Effects and Accelerated Elinination, (p. 25-38), 
261 p. 520 

Part-of Lebedinsky, A.V. and Moskalev, Yu.l. (Eds. 
), Plutonian 239: its Distribation, Eiological 
Effects and Accelerated Ellnlnatlon, (p. 39-51), 
261 p. 521 

Part of Lebedinsky, A.V. and Hoskalev, Yu.l. (Eds. 
), Plutonian 239: its Distribution, Biological 
Effects and Accelerated Elinlnatlon, (p. 52-57), 
267 p. 522 

Part of Lebedinsky, A.V. and Hoskalev, Yu.L. (Eds. 
), Plutaniua 239: Tts Distribution, Biological 
Effects and Accelerated Ellalnatlon, (p. 58-69), 
267 p. 493 

?art of Lebedinsky, A.V. and Hoskalev, Yu.l. (Eds. 
), Platonlua 239: Its Distribution, Biological 
Effects and Accelerated Eliaination, (p. 70-76), 
267 p. 494 

part of Lebedinsky, A.V. and Hosknlev, Yu.l. (Eds. 
), Plutonlua 239: Its Distribution, Biological 
Effects and Accelerated Eliaination, (p. 77-87), 
267 p. 495 

Part of Lebedinsky, A.V. and Hoskalev, Yu.l. (Eds. 
), Plutcnlun 239: Its Distribution, Biological 
Effects and Accelerated Elinination, (p. 8-181, 
261 p. 518 

Part cf Lebedinsky, A.V. and Hoskalev, Yu.l. (Eds. 
), Plutcniun 239: Its Distribution, Biological 
Effects and Accelerated Elinlnatlon, (p. 92-
103), 267 p. 496 

Part cf Lecan, 1.11., et al (Eds.), Proceedings of 
the 6th Berkeley Synpcgiun on Hathenatlcal 
Statistics and Probability held at the 
Statistical Laboratory, Oniversity of 
California, April 9-12, June 16-21 and July 19 -
22, 1971, vol. 6. University of California 
Press, Eerkeley, California, (p. 291- 370 

part of Hedical Radiology, (p. 176-134) , 190 p. 
271 

Part of Hetabolisn of Radioisotopes in the Aninal 
Organisn, (p. 137-152), 220 p. 486 

Part of Hetabolisa of Radioisotopes in the Aninal 
Organise, (p. 15-32), 220 p. 331 

Part of Metaboliga of Radioisotopes In the Aninal 
Organisn, (p. 199-204), 220 p. 308 

Part cf Hetabolisa of Radioisotopes in the Aniaal 
Organlsi, (p. 33-54), 220p. 350 

Part cf Hetabolisn of Radioisotopes in the Anlaal 
Crganisa, (p. 55-66), 220p. 256 

Part cf Hcghissi, A.A. and carter, H.w. (Eds.), 
Proceedings of a synpcsiua on Tritium held in 
las Vegas, Nevada, August 30-Septeaber 2, 1971. 
Hessenger Graphics, Publishers, Las Vegas, 
Nevada, (p. 113-126), 807 p. 420 

Part of Morgan, K.Z., Health Physics Division 
Annual (regress Report for Perlcd Ending July 
31, 1962, (p. 128-141), 1B0 p. 54 

Part cf Hoskalfv, Yu. I., Distribution and 
Biological Effects of Radioactive Isotopes, (p. 
548-;e0) , 718 P. 192 

Part cf Noskalev, Yu.l. (Ed.), Radioactive 
Isotopes and the Body, (p. 147-152), 458 p. 330 

Part cf Mcskalev, Tu.I. (Ed.), Radioactive 
Isotopes and the Body, (p. 153-160), 458 p. 193 

Part cf Mcskalev, Yu.l. (Ed.), Radioactive 
Isotopes and the Body, (p. 168-174), 458 p. 445 

Part cf Mcskalev, Yu.l. (Ed.), Radioactive 
Isotopes and the Body, (p. 339-346), 458 p. 240 

Part of Hoskalev, Yu.l. (Ed.), Radioactive 
Isotctes and the Body, (p. 347-353), 458 p. 382 

Part cf Moskalev, Yu.l. (Ed.), Radioactive 
Isotopes and the Body, (p. 364-375), 458 p. 243 

Part cf Koskalev, Yu.l. (Ed.), Radioactive 
isotopes and the Body, (p. 376-387), 458 p. 191 

Part cf Moskalev, Yu.l. (Ed.), Reaote 
Aftereffects of Radiation Daaage, (p. 214-224), 
574 f. 246 

Part cf Hoskalev, Yu.l. (Ed.), Reaote 
Aftereffects of Radiation Daaage, (p. 323-333), 
574 p. 385 

Part cf Hoskalev, Yu.l. (Ed.), Reaote 
Aftereffects of Radiation Danage, (p. 334-343), 
574 p. 187 

Part cf Hoskalev, Yu.l. (Ed.), Reaote 
Aftereffects of Radiation Daaage, (p. 406-415), 
574 p. 309 
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Pact of Hoskalev, To.I. (Ed,), Remote 
Aftereffects of Radiation Daaage, (p. 001-006), 
570 p. 338 

part of noskalev, Tu.j. (Ed.), Reaote 
Aftereffects of Radiation Daaage, (p. 055-062), 
57 0 p. 160 

Part of noskalev, yd.I., Distribution and 
Biological Effects of Radioactive Isotopes, (p. 
122-130) , 710 p. 059 

Part of noskalev. To.I., Distribution tind 
Biological Effects of Radioactive Isctopes, (p. 
592-598), 718 p. 319 

part of Hoskalev, Yu.l., Distribution and 
Biological Effects of Radioactive Isotopes, (p. 
670-677), 718 p. 152 

part of Hoskalev, Yu.i.,(Ed.), Remote 
Aftereffects of Radiation Danage, (p. U16-U2U), 
570 p. 387 

part of oettesbela. P., et al (Eds.), Proceedings 
of a synposiua on Morphology of Experimental 
Respiratory Carcinogenesis beld in Gatlinburg, 
Tennessee, Hay 13-16, 1970, (p. 107-160), 083 p. 
060 

Part of Hickson, J.J. (Ed.), Repcrt of Conference 
on Plutonlun, Hay 10th and 15th, (p. 1-0), 62 p. 
287 

Part of Hickson, J.J. (Ed.), Repcrt of conference 
on Plutoniun, Hay 10th and 15th, (p. 10-11), 62 
p. 289 

part of Nickson, J.J (Ed.), Repcrt of Conference 
on Plutonian. Hay 10th and 15tb, (p. 12-15), 62 
p. 290 

Part of Hickson, J.J. (Ed.), Repcrt of Conference 
on Plutonian, Hay 10th and 15th, (p. 16-18), 62 
p. 291 

part of Hickson, J.J. (Ed.), Repcrt of Conference 
on Plutonian, Hay 10th and 15th, (p. 19-26), 62 
p. 292 

Part of Hickson, J.J. (Ed.), Repcrt of conference 
or. Plutonium, Hay 10th and 15th, (p. 27-05), 62 
p. 293 

PiTt of Hickson, J.J. (Ed.), Repcrt of Conference 
on Plutonium, Hay 10th and 15th, (p. 06-56), 62 
p. 290 

Part of Dickson, J.J. (Ed.), Repcrt of Conference 
on Plutoniun, Ray 10th and 15th. (p. 5-9), 62 p. 
288 

Part of Hickson, J.J. (Ed.), Repcrt of Conference 
on Plutonium, Hay loth and 15th, (p. 57-62), 62 
p. 295 

Part of pearce, D.H. (Ed.), Annual Report for 
1968, (p. 6-9) , 230 p. 299 

Part of proceedings of a Symposium on Delayed 
Effects of Bone-seeking Radionuclides held at 
Sun Valley, Idaho, Sep testier 12-10, 1967. 
Published in Science, 161, 810 280 

part of proceedings of a Symposium on Rev 
Developments in Physical and Biological 
Radiation Detectors held in Vienna, Austria, 
Noveiher 23-21, 1970, (p. 225-230). 702 p. 207 

Part of proceedings of a Symposium on Rev 
Developments in Physical and Biological 
Radiation Detectors held in Vienna, Austria, 
November 23-27, 1970, (p. 287-297), 756 p. 089 

Part of Proceedings of a Symposium on Plutonium 
and Environmental Hetals in Ban held in 
Albuguergue, Hev Hexico, Hay 9, 1973, (10p.) 
207 

Part cf Proceedings of a Synpoeiun on Radiation-
Induced cancer held in Athons, Greece, April 28-
Bay 2, 1969, (p. 361-367) 251 

Part cf Proceedings cf a synposiua on 
Padiological Health and Safety in Mining and 
Hilling of Nuclear Materials held in Vienna, 
Austria, August 26-31, 1963, Vol. 1, (p. 253-
270) 079 

Part cf proceedings of a symposium on the 
Assessment of Radioactive Body Burdens in Man 
held in Heidelberg, Gernsny, Hay 11-16, t960. 
Vol. 1, (p. 231-200), 1067 p. 216 

Part of proceedings of a symposium on the 
Assessment of Radioactive Body Burdens in Han 
held in Heidelberg, Germany, Hay, 1960, Vol. 2, 
(p. 589-602), 666 p. 190 

Part of Proceedings of a Symposium on the 
Assessment of Radioactive Body Burdens in Han 
held in Heidelberg, Cermany, Hay, 1960, Vol. 2, 
(p. 603-615), 666 p. 195 

Part cf Proceedings of a Symposium on the 
Interaction of Badloactlv>- Cantaninants vith 
the Constituents of the H^rtne Environment held 
In Seattle, Hashington, July i0-iu, 1972, (p. 
26j-276), 786 p. 056 

Part cf proceedings of a Symposium on the 
Management of Radioactive Bastes fros Fuel 
Reprocessing held in Paris, France, November 27-
December 1, 1972, (33 p.) 275 

Part cf proceedings of a Symposium on the 
Metabolism of Biologically Important 
Radionuclides held January 25, 1963. Published 
in British Journal of Radiology, 17(030), t!5-
120 -05 

Part of Proceedings of an International Synposior 
cn Papld Methods for Measuring Radioactivity in 
the Environment held in Neaherberg, Germany, 
July 5-9, 1971, (p. 171-181), 967 p. 66 

Part of proceedings of an International Symposium 
cn Rapid Methods for Measuring Radioactivity in 
the Environment held in Neuherberg, Germany. 
JUlJ 5-9, 197 1, (p. 705-755), 967 p. 67 

Part cf Proceedings of the AAEC Symposium on 
Envircnnental and Radiological Safety Aspects 
of thu Mining and Processing of Uraniun held In 
Lucas Heights, Austtalia, Decenber 9-10, 1971, 
(20 F.) , 97 p. 163 

Part cf Proceedings of the Aaerican Industrial 
Hygiene Symposium held in chise-Park plaxa, St. 
Louis, Htssouci, Nay 13-17, 1968. Published if. 
American Industrial Hygiene Association Journal, 
29(1), 169-172 010 

Part cf Proceedings of the IRPA 2nd European 
Congress on Badiation Protection Bujdoso, E. 
(Ed.), Health Physics Problems of Internal 
Contaaination, held In Budapest, Hunqary, Bay 
5, 1972, (p. 21-29), 6S5p. 260 

Part cf Proceedings of the IRPA 3rd International 
Congress on Radiation Protection Symposium held 
in sashingtcn, D.C., September 9-10, 1973, (6 p. 
) 266 

Part cf Prcceedings of the National Industrial 
Hygiene Association symposium held in Denver, 
Colorado, October 5-5, 1972, (20 p.) JOo 
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Part of Proceedings of the Southern Conference on 
Environmental Radiation Prctectlcn from Nuclear 
Povei.* Plants, April 21-22, 1971, (p. 221-233), 
206 p. 300 

Part of proceedings of the 11th Symposium of the 
German Nedlcal Radiologists Protection 
Association held in Zurich, Switzerland, June 
19-20, 1970, (25p.) 114 

Part of Proceedings of the 17th Annual Meeting of 
the Health Physics society held in Las Vegas, 
Nevada, June 12-1€, 1972, (11 p.) 467 

Part of Proceedings of the 18th Annual Health 
Physics society Meeting held In nianl Beach, 
Plorlda, June 17-21, 1973, (40 p.) 219 

Part of Proceedings of the 19th Annual Analytical 
chemistry symposium held in Jackson Hole, 
Wyoming, September 3, 1973, (12 p.) 411 

part of Proceedings of the 2nd United Nations 
International conference on the Peaceful Uses 
of Atoaic Energy held in Geneva Switzerland, 
Septeaber 1-13, 1958, Vol. 23, (p. 306-312) 358 

Part o5 Proceedings of the 24th Northwest Region 
Symposium of the American Chemical Society held 
In Salt Lake city, Utah, June 12-13, 1969, (18 
P.) 73 

Part of Proceedings of the 3rd nanford Biology 
Symposium held in Richland, Washington, Hay 4-6, 
1964 439 

part of Proceedings ot the 4th international 
conference on the Peaceful Uses cf Atoaic 
Energy held In Geneva, Switzerland, September 6-
16, 1971, Vol. II, (p. 341-353), 766 p. 335 

Part of Proceedings of the 4th International 
conference on the Peaceful Oses of Atomic 
Energy held In Geneva, Switzerland, September 6-
16, 1971, Vol. 11, (p. 559-573), 766 p. 378 

Part of Proceedings of the 40th Annual fleeting cf 
the Radiological Society of North America held 
in Los Angeles, California, December 5-10, 1954. 
Published in Radiology, 65(2), 253-259. 442 

Part of Proceedings of the 49th fleeting of the 
Biochemical Society held at Queen's Oniversity, 
Belfast, Ireland, September, 4-S, 196'1, (p. 53) 
415 

Part of Proceedings of the 5th Annual Health 
Physics society Midyear Topical symposium on 
the Health Physics Aspects of Nuclear Facility 
Siting, held in IdaSo Falls, Idaho, November 3-
6, 1970, Vol. 2, (p. 428-446), 288 p. 208 

Part of Proceedings of the 6th IEEE Region 
Symposium held in Portland, Oregon, Ray 22, 
1968, (23 p.), 206 p. 32 

Part of Progress Report, July 1 to septeaber 30, 
1971, (p. 32), 56 p. 142 

Part of Radloblologlya, (p. 101-106), 306 p. 245 
Part of Radiobiciogy, (p. 107-118), 306 p. 369 
Part of Radiobiology, (p. 160-169) 310 
Part of Radiobiology, (p. 169-177), 275 p. 339 
Part of Radiobiology, (p. 37-45) 241 
Part of Radiobiology, (p. 85-53), 238 p. 273 
Part of Radiobiology, (p. 97-104), 220p. 242 
Part of Radionuclides in the Environment, 
Advances in Chemistry Series No. 93, (p. 97-
117) 383 

Part ef Rajevsfcy, B. (Ed.), Proceedings of the 
9th International congress of Radiology held In 
Munchen, Geruany, July 23-30, 1959. Oeorg 
Thieme Terlag, Stuttgart, Germany, (p. 1251-
1257) , 1625 p. 223 

Part cf Research Report on Internal Exposure to 
Plutcnitiv, April 1969-Harch 1970, (p. 70-721 , 
91 p. 183 

Part ef Rosenthal, N.w. (Ed.), Therapy of 
Radioeleaent Poisoning, Transcription of a 
Meeting cn Experiaental and Clinical Approaches 
to the Treataent of Poisoning by Radioactive 
Substances held October 20-21, 1955, (p. 12-22), 
175 p. 344 

Part cf Sanders, C.L., et al (Eds.), Proceedings 
of the 12th Annual Hanford Bioloqy symposium on 
Radionuclide Carcinogenesis held at Richland, 
Washington, May 10-12, 1972 (p. 1-14), 500 p. 
412 

Vart of Sanders, C.L., et al (Eds.), Proceedings 
of the 12th Annual Hanford Biology Symposium on 
Radionuclide Carcinogenesis held at Richland, 
Washington, Hay 10-12, 1972 (p. 138-153), 500 p. 
46 

Part cf Sanders, C,L,, et al (Eds.), Proceedings 
of the 12th Annual Hanford Biology Symposium on 
Radionuclide Carcinogenesis held at Richland, 
Washington, Hay 10-12, 1972, (p. 241-436), 500 
p. 49 

Part cf Sanders, C.L., et al (Eds.), Proceedings 
of the 12th Annual Hanford Biology Syaposlua on 
Radionuclide Carcinogenesis held at Richland, 
Washington, Hay 10-12, 1972, (p. 307-311), 500 
p. 47 

part cf Sanders, C.L.. et al (Eds.), Proceedings 
of the 12th Annual Hanford Biology Syaposiua on 
Radionuclide carcinogenesis held at Richland, 
washirgtcn. Hay 10-12, 1972, (p. 322-346), 500 
p. 48 

Part cf Sanders, C.I., et al (Eds.), Proceedings 
of the 12th Annual Hanford Biology symposium on 
Radionuclide carcinogenesis held at Richland, 
Washington, Hay 10-12, 1972, (p. 465-474), 500 
p. 50 

Part of schultz, v. and Kleaent, A.W., Jr. (Eds.), 
Proceedings of the 1st National Syaposiua on 
Radioecology held at Colorado State University, 
Fort Collins, Colorado, Septeaber 10-15, 1961, 
(p. 373-383), 746 p. 137 

part of Simpson, c.L., et al. Annual Roport for 
1971, (p. 82-87), 188 p. 123 

Part ct Siapson, C.L., et al. Annual Report for 
1971, (p. 88-90), 188 p. 124 

Part cf Snyder, w.s., et al (Eds.i, Proceedings 
of the 1st International Congress of Radiation 
Protection held in Roae, Italy, Septeaber 5-10, 
1966, Part 2. Pergaaon Press, oxford, England, 
(p. 1181-1190), 1623 p. 162 

Part of Snyder, W.s., et al (Eds.),.Proceedings 
of the 1st International Congress of Radiation 
Protection held in Roae, Italy, septeaber 5-10, 
1966, Part 2. Pergaaon press, oxford, England, 
(p. 929) , 162 3 p. 354 

Part of Stover, B.J, and Jee, W.S.S. (Eds.), 
Radlotiology of Plutoniua. J.W. Press, Salt 
Lake City, Utah, (p. 431-468), 552 p. 210 

Part cf the Bloaedical Division Preliminary 
Beport fcr Project Schooner, (p.. 6-28). 75 p. 
409 
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Part of Thoapson R.C. (Ed.), Annual Report for 

1969, (p. 44-46), 90 p. 61 

Part of Thoapson, R.C. (Ed.),• Annual Report for 
1969, (p. 21-25) , 90 p. 62 

Part of Thoapson, R.C. (Ed.), Annual Report for 
1969, (p. 51) , 90 p. 60 

Part of Thompson, R.c. (Ed.), Annual Report for 
1972, (p. 21-7.7), 103 p. 248 

Part of Thoapson, R.C. (Ed.), Annual Repnrt for 
1972, (p. 34) , 103 p. 215 

Part oE Thoapson, R.C. (Ed.), Annual Report for 
1972, (p. 35-36), 103 p. 111 

Part of Thoapson, R.C. (Ed.), Annual Report for 
1972, (p. 58-59), 103 p. 145 

Part of Thoapson, R.c. (Ed.), Annual Report for 
1972, (p. 59-60), 103 p. 216 

Part of Thoapson, R.C. (Ed.), Annual Report fox 
1972, (p. 60-61), 103 p. 362 

Part of Thoapson, R.C. (Ed.), Annual Report for 
1972, (p. 62-63), 103 p. 146 

Part of Thompson, R.C. (Ed.), Annual Report for 
1972, (p. 63-64), 103 p, 213 

Part of Thoapson, R.C. (Ed.), Annual Report for 
1972, (p. 64-65), 103 p. 200 

Part of Thompson, R.C. (Ed.), Annual Report for 
1972, (p. 9-10), 103 p. 186 

Part of Thompson, R.C. and Balr, w.J. (Eds.), 
Proceedings of the 11th Hanford Sympcsiua on 
the Biological Implications of the Ttansuraniun 
Eleaents held in Richland, Washingotn, 
September 27-29, 1971. Published In Health 
Physics, 22(6), 679-663 96 

Part of Thompson, R.C. and Bair, R.J. (Eds.), 
Proceedings of the 11th Hanford Symposium on 
the Biological laplications of the Transuranium 
Elements held in Richland, Washington, 
September 27-29, 1971. Published In Health 
Physics, 22(6), 749-752 77 

Part of Thompson, R.C. and Balr, H.J. (Eds.), 
Proceedings of the 11th Hanford Sympcsiun on 
the Biological Implications of the Transuraniua 
Elements held in Richland, Vashingtcn, 
September 27-29, 1971. Published in Health 
Physics, 22(6), 753-754 7S 

Part of Thompson, R.C. and Bair, H.J. (Eds.), 
Proceedings of the 11th Hanford Sympcslum en 
the Biological Implications of the Transuranium 
Elements held in Richland, Washington, 
September 27-29, 1971. published in Health 
Physics, 22(6), 755-759 79 

Part of Thompson, R.C. and Eair, N.J. (Eds.), 
Proceedings of the 11th Hanford Syapcsium on 
the Biological Implications of the Transuraniun 
Elements held in Richland, Wasbingtcc, 
Septeaber 27-29, 1971. Published in Health 
Physics, 22(6), 761-763 80 

Part of Thoapson, R.C. and Bair, N.J. (Eds.), 
Proceedings of the 11th Hanford Syapcsiua on 
the Biological Implications of the Transuraniua 
Elements held in Richland, Washington, 
Septenber 27-29, 1971. Published in Health 
physics, 22(6), 765-778 81 

Part of Thoapson, R.C. and Bair, R.J. (Eds.), 
Proceedings of the lltb Hanford syaposlua on 
the Biological laplications of the Transuranlua 
Eleaenta held in Richland, Washington, 
Septeaber 27-29, 1971. Published In Health 
Physics, 22(6), 779-783 B2 

Part of Thoapson, R.c. and Bair, W.J. (Eds.), 
Proceedings of the 11th Hanford syaposlua on 
the Biological Implications of the Transursnlua 
Elements held in Bichland, Washington, 
Septeaber 27-29, 1971. Published in Health 
Physics, 22(6), 785-786 83 

Part of Thoapson, R.C. and Balr, W.J. (Eds.), 
Proceedings of the 11th Hanford syaposlus on 
the Biological Implications of the Transuranium 
Pleaents held in Richland, Washington, 
Septeaber 27-29, 1971. Published in Health 
Physics, 22(6), 787-792 84 

Part of Thoapson, R.c. and Bair, K.J. (Eds.), 
proceedings of the 11th Hanford syaposlum on 
the Biological Implications of the Transuraniua 
Eleaents held In Richland, Washington, 
Septeaber 27-29, 1971. Published in Health 
Physics, 22(6), 793-801 85 

•>art of Thoapson, R.C. and Bair, W.J. (Eds.), 
Proceedings of the 11th Hanford Symposium on 
the Biological laplications of the Transuranium 
Eleaents held In Richland, Washington, 
Septeiber 27-29, 1971. Published in Health 
Physics, 22(6), 803-810 86 

Part of Thompson, R.C. and Bair, w..). (Eds.), 
Proceedings of the 11th Hanford symposiun on 
the Biological Implications of the Transuraniun 
Elements held in Richland, Washington, 
Septenber 27-29, 1971. Published In Health 
Physics, 22(6), 811-814 87 

Part of Thompson, B.C. and Balr, W.J, (Eds.), 
Proceedings of the I1th Hanford Symposium on 
the Biological laplications of the Transuranium 
Eleaents held in Richland, Washington, 
September 27-29, 1971. Published in Health 
Physics, 22(6), 815-822 88 

Part of Thoapson, P.C. and Bair, W.J. (Eds.), 
Proceedings of the 11th Hanford Synposium on 
the Biological Implications of the Transuranium 
Elements held in Richland, Washington, 
September 2"i-29, 1971. Published in Health 
Physics, 22(6), 823-827 89 

Part of Thompson, R.C. and Eair, W.J. (Eds.), 
Proceedings of the llth Hanford Symposium on 
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