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ABSTRACT

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

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

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

Citation Form

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

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

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

2. In chemical compounds and elements, NaI03 (for
example) means NaIO3.

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

Indexes

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

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

I - Subject Category 6

Document Title

2 - Recond Number 7
(Sequential Number

Publication Descrintion

of Reference) § - Abstract
3 - Authon 9 - Abstrnacton's Tnitiais
4 - Conponate Authon 10 - Comments
[Pertinent Numesaical
5 - Publication Date Data)

7BIOLOGICAL ASPECTS, ANIMALS

2<OOO>

3Dagle, G.D., R.D. Phemister, J.L. Lebel, R. Jaenke, and R.L. Watters,
Battelle Memorial Institute, Pacific Northwest Laboratories, Richland,
WA; U.S. Atomic Energy Commission, Division of Biomedical and
Environmental Research, Washington, D.C. 51975.

6Plutonium—Induced Popliteal Lymphadenitis in Beagles. 7Radiation
Research, 61, 239-250; BNWL-SA-5119; 14 p.

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

Four electron micrographs of Pu particles in popliteal lymph nodes are
given,
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<> of inhaled Pu oxide ia the rat.

Abrams, R., Oniversity of Chicago, Chicago, IL.
1945, June 15

Inhalation of Plutomium. CH=2992; Part of
Barron, E.S.G6., et al, Honthly Health Report on
Problems Belatimg to Product for Honth of Hay,
1945, (p. 12-15), 47 p. (Declassified February
4, 1956)

Rats were exposed to a tracer aerosol
consisting of a mixzture of Pu(e4) amnd 65 day
Zr. It vas found that the rate of
eliaination was of the same order of
magnitude for both isotopes, with the 2r
possibly leaving the lumg at a somewhat
faster initial rate than the Pu. Half-time
in the lung was about 8 days fcr zZr and 17

1/2 days for Pu. Intubation ezperiments vere

also dome to test the effects of complezing

agents and valence state om the fate of Pu in

the lung. It was seer that lumg absorption
with Pu(+6) nitrate or complex cccurred very
rapidly during the first days and thenm
subsided to a rate characteristic of PU (+4).
In the case of Pu{+li) nitrate absorption was

slow with the major sites of deposition being

the liver {(approzimately 1.0%) and the
skeleton (approximately 4.4%) . Addition of
citrate caused rapid absorption from the
lung. Calgon acted much like citrate but
seemed to be a poorer complexing agent. The
distribution of Pu in the tissues is
sunparized im tabular form. (FHH)

Tables are presented showing the distribution of

Py in tissues {(lung, trachea, kidney, liver,
spleen, skeleton, €I tract, amd skinj.

<2>

akrams, Ro, H.C. Seibert, A.¥%. Potts, L.L.
Porker, D. Greenberg, S. Postel, and ¥. Lohr,
University of Chicago, Chicago, IL. 1947,
Januvary 13

Hetabolism and Distribution of Inhaled Plutonium
ip Rats. CH~3655; 31 p. (Declassified Jupe 13,

1947)

Several different techmniques were used to

introduce tracer quantities of plutomniun into

the lungs of rats. When aeroscls were
produced by atomizing aqueous solutions of
the nitrates it was found that approxzimately
20 per cent of the dose was absorbed and
deposited in the skeleton with tetra, hezxa,
and trivalemt plutonium. Thus with these
compounds, the lungs represent a nore
dangerous portal of entry than either oral
{0.05 per cent) or intramuscular (13 per
cent) administration. Tetravaleat Pu was
eliminated most slowly from the lung, the
average half-time during the first month

being 15 days. But vhen citrate was added to

conplex the Pu, over 70 per cent was
eliminated withim 1 day. This was
agconpanied by a deposition of over 30 per
cept in the skeleton and over 20 per cent in
the liver. Presumably citrate breaks up the
insoluble colloid in which Pu exists in the
lungs. Complexing with cupferron which,
unlike citrate, produces a “fat soluble®
coapound, greatly diminished the extent of
absorption from the lungs. Plutoniun oxide
snokes vwhich were produced at high

tengeratures uvete elinimated more slovwly from

the lungs (average half time of 30 days

during the first sonth) and were deposited in
the skeleton to a much lesser extemt (6.2 per

cent) than was the case with the nitrates).
{auth)

Table 6 shows distribution of inhaled Pu oxide
in the rat. Table 7 shows tissue concemtration

3>
Apderson, B.C., P.¥. Dean, G.B. Drake, L.MN.
Holland, J.E. London, and J.S5. ¥ilsom, Los
Alamos Scientific Laboratory, Los Alamos, HH.
1972

Retention and Excretiom. LA-5227-PR; Part of
annual Report of the Biological and Hedical
Research Group (H-4) of the Los Alamos
Scientific Laboratory Health Division, January
through December, 1972, {(p. 4-5), 148 p.

At one nmonth post injection excretiom rates
vere estimated to correspond to biological
half-times of about 7000 days for Pu and 400
days for Co 57. Eleven month retention
studies with Co 57 indicate an initial loss
of 5 percent followed by a declinine
corresponding to a half-time of about 4600
days. Ninety percent of the Co 57 was
retained after one year. Animals givenm Co 57
labeled spheres by intratracheal insufflation
show a faster ezcretion rate corresponding to
a biological half-time of about 270 days.
{3ITE)

<8>

Baire W.J., E.G. Tombroponlos, and J.F. Park,
Hanford Atoamic Products Operation, Richland, ¥®a.
1963

Distribution and Removal of Transuranic Elements
and Cerium Deposited by the Inhalation Route.
STI/PUB/65; Part of Proceedings of a Symposiunm
on the Diagnosis and Treatment of Radicactive
Poisoning held in Vienma, Austria, October
15-18, 1962, (p. 319-384), 450 p.

A suammary of the results of studies
andertaken to determine the fate of
transuraric elements deposited by imhalation
in animals was presented. Tissue
distribution and excretion of imhaled
radicactive isotopes varied with the chemical
forn and the particle size of the aerosols.
In dogs, 30 4 after inhalation of plutoniunm
nitrate, 70% of the body burden was in the
lungs, 10% im liver, and 15% im the skeleton.
After inhkalatiom of Pu 239 PuPu0d2 aerosols
with a Count Mediar Diameter {CHMD) of 0.%2 un
71% of the body burdem was in the lungs, 3%
in the bronchial lymph nodes, $.4% in muscle,
1.3% in skeleton, and 20% was uniformly
distributed thrcoughout all remaining tissues.
Bfter imhalation of Pu 239 02 aerosols with
CHp's of 0.3 to 0.6 um, the lungs contained
98%, the bronchial lymph nodes about 1% and
all other tissues the remaining ome per cent.
These data and the analysis of urine and
feces defined the relative importance of the
three routes by which inhaled radiocactive
isotopes were cleared from the lumng, ©.¢-
povement up the trachea by ciliary action
followed by excretioa im the feces, tramsport
across the alveolar aeabrane and
redistribution in other tissue with gradewal
excretion in urinme and transport to the
bronchial lymph nodes which accumulate
inhaled insoluble materials. Therapy agemnts
vere tested that would be egpected to
increase the clearamce of radioactive
isotopes from the lung by routes which would
avoid accusulation im other, perhbaps nore
radiosensitive tissues. These iaclude
chelating agents, wetting agemts, irritamts,
syapathomipetic, parasympathomimetic,
parasympatholytic and amithistamine drugs.
Diethylenetrianinepentaacetic acid (DTPA), a
chelating agent, administered by aercsols or
intraperitoneally caused rapid transport of
Ce 144-Pr 164 from the leag and from the body
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via urinagy excretion. One month after
expostre to Ce 144 Ce02 treated rats and dogs
retained less than 10% of the Ce 144~Pr 144
levels of untreated animals. (Auth)} (JTE)

<5>
Baisogolov, G.D., and V. H. Podgorodetskaya. 1964

Hematopoiesis in Dogs Submitted to Subacute
Elutonium 239 Intoxication. ABC-tr~-7590; Part
of Hoskalev, Yu. I. (Ed.), Distribution,
Biological Bffects, and Accelerated Excretion of
radioactive Isotopes, (p. 238-242), 405 p.

Studies were conducted cm mongrel dogs
weighing about 16.6 kg. Plutonium was given
intravenously in the nitrate form, in a
dogsage of 2 uCiskg. Hematopoiesis was
studied for ome year. Throughout the
experiment the dogs showed moderate and
fluctuating decreases im erythrocyte count.
There was negligible change in hemoglobinm
coptent; a substantial rise of 12% was noted
only at the late stages (8th~-12th month). A
significant decrease im reticulecyte count
wvas observed from the very first days. More
narked changes were founmd in the leukocyte
count; after am initial small increase in
some animals, there was a decrease up to 40%
from the 7th to 28th day; thereafter it
remained at about the same level. Leukopenia
was due to a decrease in granulocytes. WNo
significant changes im the guantity of
throabocytes was cohserved im most animals.
Findings suggested a rapid development of a
nunker of destructive changes in bome marrow
vhich affected the morphology of peripheral
blood. (BAF)

Fabular data are given on the quantity of
erythrocytes, hemoglobin, reticulocytes,
thrombocytes, leukocytes, neutrophils and
lymphocytes after injection of 2 uCi/kg Pu 239,
and of the guantity of myelokaryocytes in canine
bone marrow at different tise intervals.

<6>

Ballod, J<B., R.A. Gies, and ¥.G. Horraow,
Battelle Hemorial Imstitute, Pacific Worthwest
Laboratories, Richland, ¥A. 1974, August

Long-term Effects of Inhaled DTPA in Rats

Previously Exposed to Plutonium 239 Nitrate

Berosol. BHEL-1850 (Part 1): Part of Thompson,

$éc.' et al, Annual Report for 1973, (p. 120,
2 pe

Studies were in progress to determine the
late effects of jmhaled DTPA and imhaled

Pu (NO3) 4 in 519 male rats. Plutonium
retention was reduced about 50% by six weekly
DTPA inhalations starting 20 days after Pu
inhalation. After 500 days there were no
statistically significant differences in
survival, wveight change or incidence of gross
pathological lesions among rats receiving Pu
with no treatment, sham treated, or treated
with DTPA, despite differemces in cusulative
lung dose of 1200, 600, and 320 rads,
respectively. ({Auth} (JTE)

<7>
Eoeckery B.B., University of Rochester,

Departuent of Radiatiom Biology, Bochester, WY.
1959

A Study of the Deposition and Retention of
Plutonium Diogxide im Bats. TID-15685; Ms.
Thesis, University of Rochester; 110 p.

Four groups of 6 female rats were egxposed for

45 minutes to a Pu02 aerosol genmerated by
aspiration of an aqueous PUO2 suspension.
Particle size peasurements vere nade with a
point-to-plane electrostatic precipitator,
and an electron microscope indicated the
aerosol had a count sedian diameter of 0, 19
u vith og = 2.08. Samples of the air
concentration indicated an acitivity range of
65-89 dpa/cc for the 4 rums. Total
deposition values ranged from $.% to 30% with
a mean of 11%. Lung deposition ranged from
1.5 to 7.7% with a mean of 3.6%. Pifty-five
per cent of the activity vas deposited in the
head and trachea as opposed to 43% inm the
lungs. Exapinatior of sacrificed rats showed
that Pu02 was cleared from the head rapidly
with a half-time of approximately 2 hours.
The introduction contained a review of the
literature concerning the followiag aspects
of Pu; historical background, nuclear
propecties, physical properties, chemical
propecties, tozicity, distribution and
excretion, bone deposition, oral absorption
and inhalation. (JTE}

An extensive bibliography of 53 references ¥as
included. The data was summarized in numerous
tables and figures.

<8>
Brightwell, J., and R.F. Carter, Watiomal
Radioleogical Protection Board, Harwell, England;
Atoaic Yeapons Research Establishaent,
Berkshire, England. 1975, February

Absorption from the Gut of Suspensior of
Plutonium Sodium Aerosol. Health Physics,
28(2), 156-158.

The gut absorption of a plutonium 239-sodium
aerosol suspeasion adainistered by gastric
intubation in female rats (3-4 months old)
was studied. The gut, lungs, and liver were
analyzed. Amalysis of gut sasples showed
that no plutonium was passed out in the feces
until more tham siz hours after intubatioa.
The total gut levels of plutomiua up to siz K
hoturs were used to obtaim a mean value of 274
plus or mimus 13 nCi for the initial gut
content. About 18 per cent of the
administered plutonium remained in the gut at
24 hours and 4 per cent at 88 hours. The
quantity of plutonium in the lungs was below
the limit of detection for each amimal
indicating that all the intubated suspension
had entered the gut. Little further imcrease
in the total quaatity of plutomiua takem up
by liver and bone after nine hours wvas found
and the partition of the absorbed plutomium
betveen these two orgamns, with the liver
containing about 16 per cent of the total,
was similar to that foumd for monomeric
plutonivae (ICBRP, 1972). The average
transport of plutonivs to liver and bomne one
day after intubation was 1 ¥ 10(E-2) per cemt
of that administered. The plutonium-sodium
aerosol used im this ezperiment behaved more
like a soluble form of plutonium with a gut
uptake of about 100 times that suggested for
an insoluble form. (ND)

<9»

BrookS, B.Les R.0. HcClellan, and D.K. Mead,
Lovelace Foundation for Medical Education and
Research, Inhalation Toxicology Research
Institute, Albuguergue, NH. 1972, Hovember

The Effect of Plutonium 239 Diozide Particle

Size on the Prequency of Chromosome Aberratioms

in the Liver Cells of the Chinese Hamster.

LP-45%; Part of #cClellan, B.0. and Rupprecht,

FoC. (Eds.), Annual Report of the Pission ‘
Product Inbalation Program, Cctober 1, 1971
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through Septeamber 30, 1972, (p. 234-240), 355 p.

Fifty-four Chinese hamsters received
intravenous injections of 10 (E-3) uCi Pu
239/gm body weight as mcnodisperse particles
of three sizes: 0.84, 0.4% and 0.12 um.
Eighteen additional anipals vere injected
with saline as controls. The animals were
partially~hepatectonized in thres groups of
24 each at 4, 13 and 40 days to stipulate
cell division to permit the recording ot
metaphase chromosome damage in the liver.
Particle size had no effect on the average
nunber of aberratioms produced per cell when
related to average dose. The aberration
frequency increased as a function of dose and
time with an aberration coefficient of 1.6 xz
10 {E-3) aberrations/cell/rad and am iatercept
of 0.05 aberrations/cell. This slope was
about one-fourth that observed following Am
241 citrate injection. When related to local
dose, the efficiency of producing aberrations
decreased as particle size increased. There
wvas no significant differemnce in the
distribution of aberratioms ameng cells for
the differemt particle sizes. Hovever, at
each sampling time, animals injected with the
largest particles had cells with the largest
nuaber of aberrations. The distribution of
aberrations from Pu 239 Pu02 showed a higher
proportion of cells in the normal class and
mrore cells with extreme damage as compared to
hm 281 citrate. (Auth)

<10>
Buell, U., D. Balser, and K.%. ¥rey, Hunich
University, Klinik umd Poliklinik fuer
Radiologie, Hunich, Germam Federal Republic;
Munich University, Chirurgische Pcliklimik,
Hupich, German Federal Republic. 1974, April

Comparative Animal Experipents Comcerning the
Distributionr of Techunetiues 99m Pyrophosphate,
Technetius 99n Diphosphonate and Strontiua 85.
Portschritte auf dem Gebiete der
Reentgenstrablen upd der Nuklearmedizin, 120(4),
481-488. (German, English Abstract)

Strontium 85, Tc 99m-pyrophosphate (n=20) and
Tc 99m diphosphonate (n=8) were injected
intravenously imnto 28 rabbits. The animals
were killed ome to three hours after
injection and radicactivity vwas deteramined in
blood, urine, kidmeys, muscle, liver, thyroid
and in various tomes. Technetium
99m-phosphate compounds temded to be
deposited more markedly in spongy bone than
was the case for Sr 85. Compared with Sr 85
the most marked radiocactvity differential for
bone and mpuscle (target—-non-target} and
spongiosa and compacta was achieved by Tc 9%
pyrophosphate. Tc 9%9p-diphosphonate showed
the most rapid muscle clearance; three hours
after injection lower bone activity was found
with Tc 99n than with Sr 85. Hipimal
radioactivity in the thyroid suggests good in
vivo stability of the Tc¢c 99m—compound.
Technetiump 99m-pyrophosphate proved to be the
best bore-seeking coapound. (F.St.)

<11
Cole, K.S5., and C.Ll. Prosser, University of
Chicago, Chicago, IL. 1945, Hay 9

Honthly Health Repecrt on Problems BRelating to
Product. CH=-2905; 29 p. (Declassified Decenmber
22, 1952)

Studies on health probleas relating to
plotonive are updated im a momthly report.
after 80 days, 50% of rats injected with 0.5
agms/k of radium have died. After 140 days,

<9>

50% of the rats injected with 0.26 and 1.0
»ng/k have died, but only 17% of rats
receiving 0.5 ng/k have died. Retardation of
growth is slight in animals receiviag 0.25
ng/k. A&t 14 days, livers contain 20% of the
dose. From 70-126 days 1.5 to 11% of the
dose is iam the liver with at least part of
the plutonium amigrating to the skeleton.
hfter 57 days about 0.01% is excreted in
uerine and 0.08 ism feces. Plutonium appears
to be more tham 9/50 as tozic as radiup. In
other studies, water was nearly as effective
as sodium citrate and potassiusm bisulfate in
washing plutonium from skin laceratioms. Two
dogs receiving doses of plutoniue just below
the acutely lethal level 60 days ago are
excreting 0.01% in urine amnd 0.02-0.03 in
feces. A value of 66% of tolerance for
plutoniue in air was obtained which is the
highest figure yet. A spill involving 4.2 mg
of plutoniua of the Simpson Proportional Air
Counter is im use. Routine assay of urime
has not shovn any specimen with greater than
two counts per mimute per 100 cc for amy
employee. Further study of plutonium bone
radioautographs have conclusively
sebstantiated the opinion that the primary
regions of deposition are the endosteus and
cancellous bone. Long term Pu02 and
Pu02(H03) 2 aerosal studies are concontinuing.
{BBY)

<12>
Cole, K.S., and C.L. Prosser, University of
Chicago, Chicage, IL. 1945, Pebruary @8

#onthly Health Report omn Problems Related to
Product. CH-2653; 18 p. (Declassified Jamuary
2, 1952)

R dog was injected with plutonium (+8)
nitrate intravenously at a dose of 0.36
rng/kgn. Twelve days later, the aninal vas
severely ill, and 16 days after injectiom, it
was sacrificed. Pu concentration in blood
increased 10 times im the first half hour,
and after 10 days reached an eguilibtrium of
0.01 ugm/ul blecod, most in the heta globulin
fraction of plasma. Urinaiy excretion was
6.2% of the iunjected deose in the first day
but reached am eguilibrium of 0.719% daily.
Pecal excretion at eguilibrium was 0.08% of
the dose daily. Himety percent of the Pu was
retained. The liver contaimed 30%, but
specific activity of the spleen was twice as
high. Lyaph nodes and bones, particularly
the spicules, had high concentrations.

During the first 12 days, food ard water
intake, urine and feces output, weight, urine
pH and specific gravity amd chlorine were
unchanged. On the 12th day intake and output
dropped, weight fell, rectal tesperature rose
2 degrees, the heart rate increased, and
blood pressure fell. Plasma volume increased
23% and blood volume increased 14.7% by the
eighth day. After a slight fall, plasma
protein rose, but serum proteins were less
altered. & termimal electrophoretic picture
of serusm and plasma proteins shoved low
albumin, normal alpha, beta and gamma
globulin, very high alpha 2 globulin, and
high fibrinogem. A relatively unaltered
liver function was seen. Hematocrit, red
cell count and hemoglobim fell 22%.
Sedimentation rate increased gradually but
prothrombin tipe was mnot altered. Platelets
decreased and the white cell count dropped
dramatically. At auvtopsy, dye from blood
volune tests indicated decreased activity of
the reticulcendothelial system. ¥ot as puch
hemorrhage occurred in cervical lyaphk nodes
and kidneys after x-radiation. Other work
performed in the report period involved
development of a pethod for the analysis of
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radium by beta zay measurement. (BBH)

<135
Colving, HoCoy and J.M. Everts, U.S.
Environmental Protection Agemcy, Eastern
Environmental Radiation Pacility, Homtgomery,
AL. 1971

Chromosoral Changes in Chinese Haaster Cells
Following Cataneous Exposure to Tritiated
luzinous Compounds. CONF-T710809; Part of
Hoghissi, A.A. and Carter, H.W. (Eds.),
Eroceedings of a Syaposium on Tritium held in
Las Vegas, Wevada, August 30-September 2, 1971,
Hlessenger Graphics, Publishers, Las Vegas,
Kevada, {p. 281-284), 807 p.

This study has investigated the possibility
of chroposomal dasmage following skin
absorption of tritium from luminous coapounds
in the Chinese hamster. Tritium was absorbed
through the skip of the hansters as indicated
by the appearance of sigrificant amcunts of
tritium in the wzine of test apimals. There
was only a slight indication of tritium in
the urine of the comtrol animals.

Chrecmosomal aberrations were prcduced at 7
and 30 days in both lumg and kidney tissues.
With both compounds tested, the percentage of
lung and kidney cells ccntaining aberrations
was several times greater tham the control
values. The production of chrceosome
aberrations is attributed to the luminous
compound (tritium compound plus fluor} since
the comparison cf comtrols and test anipals
was a comgarison between animals exposed to
lupinous compounds and those ezposed ¢o no
coapound. The types of aberrations found
most often were chromatid breaks, which
denonstrated that the most damage occurred
aueiing the G2 phase of the cell cycle. (Ruth)

<14>

Dagle, GoDoy Jol. Lebel, R.D. Phenmister, R.L.
datters, and L.S. Gomez, Colorado State
Jpiversity, Fort Collians, CO; Battvelle Hemorial
Institute, Pacific Horthuest Laboratories,
Richland, Wa; U.3. Atomic Emergy Commission,
pivision of Biomedical and Eaviropmental
Research, Washingtom, DC; Los Alamos Scientific
Laboratory, Los Alamos, NM. 1975, April

Translocation Kinetics of FPlutonivm Oxide from
the Popliteal Lymph Nodes of Beagles. Health
Physics, 28, 395-398.

The translocation kinetics of high-fired
plutonium oxide from the popliteal lymph
nodes was studied in beagles with 9.2 to 39%9.4
uCi of plutonium 239 oxide implanted
subcutaneously in the left hind paws to
simulate accidental comntamination of hand
wounds. The left hind pav was anputated 4
veeks after implantatiom to prevent comntinued
deposition of plutoniuam ozide particles in
the left popliteal lymph node. Extermal ia
situ scintillation data showed slight
clearance of plutonium from the popliteal
lyaph nodes of beagles monitored for 32
veeks. The estinmtaed time for the fraction
of plutoniuam retained at 100 days to be
reduced by ome-half varied froam 290 to 1508
days. Treatment with DTPA did not have a
seasurable effect on the clearance of
high~fired plutomium oxzide frcs popliteal
lymph nodes. {(Auth)

£15>
Dagle, G.D., R-.D. Fhemister, J.L. lebel, R.
Jaenke, and R.L. Watters, Battelle Heacr:ial
Institute, Pacific Northwest Laboraktories,

Richland, WA; 0U.S. Atomic Bnergy Coasmission,
pivision of Biomedical and Envirommental
Research, Washingtom, DC. 197%

Plutoniug~Induced Fopliteal Lymphademitis in
Beagles. Radiation Research, 61, 239-250;
BHWL-SA-5119; 14 p.

Fifteen adult male beagles were
subcutaneously implanted with %0.6 to 39.%
uCi of high~fired Pu 239 Pu02 with a mass
median diameter of about 0.7 um into the left
hind paws. The Pu particles accunulated in
the popliteal lyeph nodes. Histopathologic
changes in these lyaph nodes were
characterized primarily by reticular cell
hyperplasia, increased numbers of
macrophages, mecrosis, and fibroplasia.
Eventually the plutoniuam particles became
sequestered by scar tissue that often
replaced the normal architecture of the lyamph
node. Light-microscopic autoradiographs of
the popliteal lyaph modes showed a
time-related imcrease in number of alpha
tracks per plutoniua source. Blectrom
ricroscopy showed that plutonium particles
were aggregated im phagolysosomes of
maccophages. (RAF)

Four electrom nmicrographs of Pu particies im
popliteal lymph nodes are given.

< 16>
Dilley, JoV., J.F. Park, B.O. Stuart, D.B.
@illard, anrd W.J. Bair, Battelle Hemorial
Institete, Pacific Worthwest Laboratories,
Richland, WA. 1970, February

The Disposition of Inhaled Plutonium. Part 1.
Comparison of Chemical Foras. BNWL-1221; Part
of Bair, W.G., Plutonium Inkalation Studies, A
series of Lectures Givem in Japan in 1969 at the
Invitation of the Japamese Atomic Emergy
Comnission, (p. 2.1-2.%8), 277 p.

Three plutonium compounds were studied im
nore than 200 beagle dogs to deteramime the
dynamics of plutomium retention,
distribution, and excretion f£ollowing
inhalation. %hile some studies have been
done with Pu{NO3)4 and PuF#, the major
interest has been Pu02, which seems to be the
plutonium compound most likely to be
encountered in an accident situation.
Prelimimary exzperiments, in which dogs vere
exposed to a soluble forz of plutonium, Pu
239 Pu (HO3)4, as an aerosol and by
intravenous injection, showed that 60-70% of
the inhaled plutonium was in the lungs, 20%
in the skeleton and 12% ip the liver after 30
days. The liver of dogs injected
intravemously contained more than 80% and the
skeleton only about 77%, thus showving that
plutonium nitrate is not rapidly tramslocated
from the lung to skeletom and liver.
Exzperinents vwith inhaled Pu 239 PuPf showed
that the lung retained 70-80% of
alveolar-deposited plutonium for 3 months.
Hhole body retention half times ranged frosm
127 to %05 days; pulmonary half times from 78
to 266 days. Four different plutonium
dioxides were prepared by calcining the
oxalate at 1000 degrees C and at 350 degrees
C, and by oxidizing the metal at 458 degrees
€ and 123 degrees C. Four groups of beagle
dogs were given a siagle exposure to one of 4
different Pu0@2 aerosols. In all dogs but
two, alveolar deposition ranged from 20-85%
of total amcunt of plutonium deposited.

#hole body retention half times ranged from
1000 more than 3400 days. Highest values
were mnoted in dogs having inhaled metal
oxidized at 450 degrees C. Lung retention
half times ranged betweem 600-1000 days for
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all dogs exzcept those inhaling the ozalate
calcined at 350 degrees C, their retention
half time being 300~-400 days. The zesults of
this study show the relatively long-tera
pulzonary retention of imbaled Pu02, its
gradual accumslaticn in broschial and
mediastinal lyaph nodes, and the accompanying
lov rate of tramslocation and ezcretion.
None of the four types of Pu02 deviated from
this gemeral pattern, although certain
differences in their behavior were appavent,
demonstrating the ability of biological
processes to discriminate among compounrds
which were crystallographically
indistinguishable. (Auth) (LR)CSF)

17>
Dockudy Bol., R.5. Hical, B. Tegge, H. Love,
C.%. Hays, and %.S.S. Jee, University of Otah,
College of Hedicine, Radiobiology Division,
Department of Amatomy, Salt Lake City, UT.
1964, Harch 31

Guantitative Autoradiographic Dose
Leteruzinations of Plutomiva 239 ie Bomes.
€C00-119-229; Part of Doangherty, 1.%., Beseacch
in Badiobioclogy, Ammual Report of Work in
trogress on the Chropic Tozicity Progras, {(p-
127-132), 209 p-

Young adult beagles vere injected at 489-559
days of age with 0.3 and 0.015 eCi of Pa
239/kg of body weight. The animals were
serially sacrificed from 5 to 3262 days after
the administration of Pu 239. (uamtitative
antoradiographic dose deterpimations of Pu
239 revealed that: the surface deposition of
plutoniue is non-unifore amnd varies from bome
to bone as well as froe ome anatomical site
to another. Vertebral surface deposits of Pu
239 are higher tham deposits found in other
bones. Specific dose-rates to given areas may
be as high as 11 to 48 times greater than
skeletal retemrtion data. Hosaic trabeculae,
congisting of viable and nom-viable bone,
appear in the femoral epiphysis aand
metaphysis after 186 days in animals
receiving 0.3 uCi of Pu 239/kg of apimal
weight. The 0.015 uCi Pu 239/kg of weight
dose resulted im no gross histcpathelgoical
changes at one year, but im temn years post
adainistration two cases of ostengenic
sarcopa appeared. (Auth) (FHH)

Table 1 shows dose-rates (rads/day) to distal
fenora and lumbar vertebrae of dogs injected
with 0.015 uCi Pa 239/kg.

<18>
Dougherty, J.B., University of Utah, College of
Hedicine, Radiobiology Division, Department of
Anatomy, Salt Lake City, U7. 1960, Harch 31;
1960

Cenparison of Effects of Lethal Bedy Burdens of
Flutonium 239 and Badium 226 on Hematopoiesis in
Beagles. C00-220; Part of Dougherty, T-Fo,
Research in Badicbiology, Am Amnual Report of
Work ip Progress om the Chronic Tozicity
Prcgrai, (p- 221)s 225 p.; Radiation Research,
12, 431.

The blood picture was followed at monthly
intervals in ten adult beagles givem a single
intravenous injection of am average of 0.4
uCiszkg of Ba 226 and nine dogs given an
average of 2.88 uCi/kg of Pu 239
intravenously. Comparisons wetre nade to
similar data in twenty four control animals.
The skeletal dose rates to the radium dogs
are approximately 2.5 times that to the
plutonium dogs at ome year. However, due to

16>

differences im the radionuclide distribution
in bone this does not accurately reflect bone
marro¥ dose. The average survival time was
1046 days for radium injected dogs and 1338
days for the plutonium gromp. There were
eight bone tumors im the radium group and
three bone tumors im the plutonium group.

The detailed hematological findings for all
groups will be presented. Ho tumors of
hematopoietic origin were found. Despite
differences in radionuclide distribution,
tumor incidence, servival time and amounmt and
distribution of skeletal damage between the
tyo groups of dogs, the degree and time
sequence of depressiom in blood cell elements
and hematological findings at time of death
were remarkably similar. {(Auth) (Complete Text)

<195

Dougherty, T.F., University of Utah, College of
Bedicine, Radiobiology Division, Department of
Anatonmy, Salt Lake City, UT. 1967, Harch 31

Besearch in Badiobiology, Annual Report of Woxk
in Progress im the Intermal Irradiatiom Program.
C00-119-236; 268 p.

Injection tables are given for the tozicity
and test animals involved in the iaterpal
irradiation study on dogs using the
radionuclides Ra 226, Pu 239, Ra 228, Th 228,
St 90, Ra 224 and Am 2817. Imcluded in the
tables are the ade and weight of the animals,
injected dose, date imjected, dose to the
skeleton and pathological findings in dead
animals. Special topics are discussed and 8
of these have been abstracted separately for
inclusion in the data base. Among them are
studies on Pu 239 im liver, spleen and
kidneys of the beagle, in vive studies on the
interactions of Pu (#4) with blood
constituents, americiua metabolism in
beagles, a comparison of the effects of Am
241 and Pu 239 oR serum enzyres, alteratioms
in androgen biosynthesis by canine testicular
tissue after the intermal deposition of some
radionuclides and incidence of myelcgenous
and lysphatic tumors in irradiated and
non-irradiated beagles. (FHH)

<20>

Dougherty, T.F., University of Utah, College of
Hedicine, Radiobiology Division, Departament of
Anatomy, Salt Lake City, UT. 1961, #Harch 3%

Research in Radiobiology, Amnual Beport of Work
in Progress on the Chromic Toxzicity Progran.
C00-223; 30 p.

The injection tables are givem for the
chronic toxicity study on dogs using the
radionuclides, Ra 226, Pu 239, Ra 228, Th 228
and Sr 90. Iancluded in the tables are the
veight and age of the dogs, the injected
dose, date injected, dose to the skeletomn and
pathological fipdings in dead aninals. (FHE)

21>

Doughertyy, To.F., University of Utah, College of
Hedicine, Radiobiology Division, Department of
aAnatomy, Salt Lake City, UT. 1965, September 30

Research in Radiobiology, Semiannual Report of
Progress in the Internal Irradiatiom Program.
C00-119-233; 109 p.

The injection tables are given for the
studies on intermal irradiatiom im dogs using
the radionuclides Ra 226, Pu 233, Ba 228, Th
228 and Sr 90. The tables include the age
and veight of the amimals, injected dose,
date injected, dose to the skeleton and
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pathological findings in dead dogs. Some
special topics are discussed such as soft
tissue retention of Sr 90 in the beagle and
the use of the chinchilla in the study of
bone seeking radionuclides. (FEH)

22>

Dougherty, T.F., University of Utah, College of
Hedicine, Radiobiology Division, Departmemt of
hnatomy, Salt Lake City, UI. 1964, September 30

Besearch in Radiobiology, Asnual Report of Work
in Progress on the Chronic Toxicity Prograsn.
Co0~119-231; 172 p.

Injection tables are given for the animals in
the chronic tozicity program involving the
radionuclides Ra 226, Pu 239, Ra 228, Th 228,
Sr 90 amd Ra 224. Included in the tables are
the age and weight of the dogs at injection,
dose injected, date injected, dose to the
skeleton apd pathological "£indings in dead
aniwals. Progress is reported for the
studies and two papers from them have been
abstracted separately for inclusiom in the
data base. Among the studies treported are
the effects of ionizing radiations on
endccine cells, the low nmatural incidence of
ogteosarcomas in beagles, and the chemical
state of Pu{e¢h) im beagle blood, and serum
lactic dehydrogenase levels in adult beagle
dogs. (FHE)

<23>
Dougherty, T.F., Uaniversity of OGtah, College of
Medicine, Radicbiclogy Division, Department of
knaiony, Salt Lake City, UT. 1962, September 30

Ees%.-ch in Radiobioledy, Semi annual Report of
Wor: 10 Progress on the Chronic Tcxicity
ProgLamd. COO—-220; 133 p.o

The injection takles are given for the
apipals involved imn the chronic toxicity
studies using the radionuclides Ra 226, Pu
239, Ba 228, Th 228 amrd Sr 99. Incleded in
the tables are age and weight ¢£ the amimal
at imjection, injected dose, date injected,
and dose to the skeleton. Other work im
progress is reported and three papers have
been abstracted separately for inclusion in
the data base. Among the topics reported are
the long-terz effects of Pu 239 in adult
beagles, radium studies in mam soon after
injection, effects of estradicl valerianate
and sulphated mucopolysaccharides on
hyperossification in autogenous tibial
transplants and liver injury is beagles with
Pu 239. (FuH)

<20
Dougherty, T.F., University of Utah, College of
Hedicine, Radiobiology Division, Department of
Anatomy, Salt Lake City, UT. 1963, September 30

Iinjection Tables. C00-228; Part of Dougherty,
1.F., Research in Badiobiology, Semiamnual
Report of Work im Erogress on the Chronic
Toxicity Program, {(p. 3-55), 185 p.

Dogs were put into toxicity study groups of
six or sevem of the same sex. ILitter mates
were used whepever possible. Each amimal
received the designated dose of one
radionuclide in a simgle intravenous
injection at about 17 months of age. The
dose levels were specified as "retained®
doses. The actual injected doses were four
tipes the desired retaiped--doses of Ra 226,
Ra 228, St %0, and 1.11 times the desired
retained doses of Pu 239 and Th 228. Present

neasuresents indicate the following average
retention values for each of these
radionuclides; Ra 226=0.25 after 330 days, Pu
239=0.90 after 6 days, Ba 228=0,225 after 235
days, Th 228=0.90 after 6 days, and 0.25%
after 150 days. The numbering system for the
dogs is discussed, and the tozicity and test
anipals are listed along with °Comments om
Dead Dogs.® (JIE)

<25>
Erokhin, B.h., li.A. Koshurmikova, V.K. Lemberg,
A.P., Wifatov, A.A. Puzyrev, and I. (Tramslator)
Hynie, Mot given. 1969

Pulmonary Tumors in Rats Pollowing Intratracheal
Introduction of Soluble Plutomium 239 Compounds.
Gigiena Truda i Professional’mye Zabolevaniya,
13(%) , 61-63. (Russian, English Abstract)

Plutonium nitrate and Ha plutomylacetate
0.42-1.0 uCisanisals in 0.01 H HNO3 decreased
the average survival time of the experismemtal
animals vhen compared with the controls
treated with HHO3 omly. Iam later periods
botk benign and malignant tumors with a
paedmosclerotic background were observed.

(IH)

€26>
Btoy K.y Hational Imstitute of Radiological
Sciences, Chiba, Japan. 1973

Effect of Internal Irradiation om Fish. Tuci of
Egami, W. (Bd.), Radiocactivity amnd Fishes.
Contamination, Injuries, and Utilizatiom, {(p.
295-315). {Japanese)

A review is given of the effects of low
concentrations of radiocactive wastes
accunulated in fish over extended time
periods. Killifish, goldfish, chasmichthys
gulosus and fish in brackish vaters vere used
in some of the experimpents. Radionuclides
investigates were P, Ca, Co, Sk-Y, Ru, I, Cs
and Pu. Different effects were noted in
identical locatioms whenm ecological
conditions varied. In bematopoietic-systen
studies on adult fish, a rainbow trout
received Sr 90-Y 90 continuously. Im the 0.5
uCi/g group a cessation of growth, increased
mortality, and a decrasse of white blood
cells vas observed. In Heteropneustes
fossils 4 ia P 32 the number of red and white
was lowest after 4-5 days. The gemital
glands were critical organs in the low
concentration studies. The effects of I 131
on the thyroid had a greater influence on the
occurrence of malformations tham on the
hatching rate. Fetal radiosensitivity was
high. From the ezperiment by Polikarpov aad
Lvanov, a correlation vas observed between
the guantity of Sr 90 and the occurrence rate
of abnormal young fish. The absorbed dose im
the body comsisted of dose from various
nuclides deposited im the body (D sub int)
and dose of extermal radiatiom from the
enviropment of livimg animals (D sub out).
Absorbed dose (P} was calculated from D = D
sub int ¢ D sub out in Loevimger formula.
Froa the genetic aspect, various nuclides
seemed not to have an influence on the
individual itself, but it became evident that
they had an influence on the reproduction of
individuals. (JA) (RAP)

£27>

Finkel, H.P., Argomnme Natiomal Laboratory,
pivision of Biological and Hedical Research,
Lemont, IL. 1953

Relative Biological Effectiveness of Radium and
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cther Alpha Emitters im CF No. 1 Female Hice.
Proceedings of the Society for Experimental
Biology and Medicime, 83, 494-498.

Female mice, 9-10 weeks old were injected
intravenously with the following
radionuclides, Ba 226 (0.6~4170 micro Ci/1 g)
Po 210 (0.46-100 uCi/kg), Th 228 (6.6-360
uCiskg), Pu 239 (0.04-50.4 uCiskg), U 233

(0. 1-100 uCiskg) and 0 232 (0.1-10 wCi/kg.)
Radium, Po and Th were injected as chlorides,
Py and U were given as nitrates. The animals
were autopsied, tissues were taken for
histolegical examination and roentgenograms
were prepared. The results shou that Pu 239,
Po 210, U 233, and Th 228 were 20 times as
effective as Ra 226 im killing 50% of the
population of mice in 20 to 100 days after
intravenous administration. At levels
approaching those that produced no effect,
polonium was 3 times as effective, plutonium
was egually effective, and urasiuwm 233 was
slightly less effective than radium in
decreasing the expectation of life. The
ratios relative to radium of the proportion
of sice that developed salignant bone tumors
after the latent period were 7:1 for
plutonium and 2:1 for uranium 232. Uraniuas
233 and polonium were less effective than
radjum in this instance. On the basis of
these criteria, the best present estimate of
the relative biological effectiveness at
near—tolerance levels in CF No. 1 female mice
is 7¢Pu 239)33, (Po 210):2, (U 232):t U
233):1 (Ra 226). (Auth) (FHH)

<28>
Finkel, H.P., Argonne National Laboratory,
Chicago, IL. 1947, August 1

some Further Wotes on the Hice Treated with
Plutonium Before Weaning. AECD-2024-H; 11 p.
{(Declassified Hay 26, 1948)

The 15-day dose level of Pu was calculated
for litters of mpice vhose mothers had
previously received Pu im utero, by adding
0.12 percent of the total dose originally
given to the mother to the Pu conteat of a
litter mate. It was noted that the relative
proportions of Pu from placenta and from milk
depend on the dose level of the mother; as
the dose level of the mother increased, the
proportion of the 15-day dose derived from
the =milk increased. This is illustrated in a
figure. The litters were assigmed to dose
range groups: Group I, 0.0691-0.0813 ug,
Group 2, 0.0374-0.0208 ug, Group 3,
0.0190-0.0069 ug. A statistical analysis was
pade of the weights of the mice fron
Pu~-treated mothers and control sice froa
birth to 13 months of age. At 30 days the
mnales and females were separated and their
weights were followed individually. When the
weights for only the first 5 months are
considered, the males showed significanmtly
lover weights than the comtrols, whereas the
females did mot. At 6 months amd later,
significant weight decreases were found in
the females as well as in males of Group 2.
(LR}

Table 11 shows comgarison of control and
pu-treated mice from birth to 30 days of age.

€29>
Frazier, H.E., and R.H. Busch, Battelle Hemorial
Institute, Pacific Northwest Laboratories,
Richland, WA. 1974, August

Transeission of BRadiation-Iaduced Tumors im
Beagle Dogs. BWHL-1850 (Part 1) ; Part of Amnual

27>

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

Osteogenic sarcomas were induced in beagle
dogs by inbaled Pu, and primary cell cultures
were prepared from these tumors.
Approximately 2 x 10(E¢6) cells, from fifth
passage cell cultures, were inoculated into
31 to 33-day dog fetuses im utero. Shortly
after birth (withim 2 to 7 days) palpable
growths developed ip all of the living pups.
&ll of the pups developed large tumor masses
at the site of imoculatiom. Similarly, they
all had wvidespread metastases. These
metastatic tumors involved muscle, lymph
nodes, mandible, scapula, and various long
bones. Histopatholegy reports indicated that
the tumors bore a striking resemblance to the
donor tumor. Studies are continuing to
characterize the transnitted tumor and
identify the sources, i.e., whether of graft
or host origin. (FHH)

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

in Analysis of the Carcimogenic BRisk from an
Insoluble Alpha~Emitting Aerosol Deposited in
Deep Respiratory Tissue: Addendum. OCRL-50387
(Add.); 9 po

Several experiments are reviewed imvolvimng
skin and lung carcinogenesis in mammals after
intense localized doses of ionizing
radiation. 2 high incidence of cancer
occurred for the exposures described. The
observations suggest that the carcinogemesis
is primarily mediated by injury or disruption
of local tissue. It is concluded that there
is a substantial possibility of enhanced
cancer risk associated with the deposition of
intense alpha-emitting particulates in deep
respiratory tissue. W¥ithin this description
lung cancer risks as high as 10 (E~3) to

10 (E-4) per disruptive source particle are
indicated. The possibility of this enhanced
risk places the present standards for naximua
permissible lung burdens in serious question
vhen applied to particulates such as Pu 238
Pu02 and Pu 239 Pu02. It is again suggested
that in the absence of detailed knowledge of
pulmonary carcimogenesis, the best course of
action is an experimental determinatiom of
the risk per disruptive particle for particle
burdens less than 10(E+8) particles. (Auth)

<31
Goldthorpe, H.C., S. Bemnett, and B. Samith,
Oniveristy of Utah, College of Hedicine,
Radiobiology Division, Department of Anatomy,
Salt Lake City, UT. 1960, March 31

The Terminal Blood Chemistry of Radioisotope
Injected Dogs. C00-220; Part of Dougherty,
T.F., Research im Radiobiology, an Annual Report
of Work in Progress op the Chronic Toxicity
Program, (p.- 75-77), 225 p.

Results are given for the average values,
found at death, of various constituents of
the blood serum of dogs, due to the injection
of Pu 239, Ra 226, Ra 228, Th 228 and Sr 90.
There appears to be an upset im the
calcium-phosphorus metabolism. Urea
nitrogens go down in value except for
radiothorium dogs which are higher. The
question seeass to be whether plutoniuam,
radium, mesothorium, and strontium Lower
liver function while radiothoriuaz decreases
kidney function as is shown in the high
inorganic phosphorus values. There seeazs to
be an upset im the acid~base relatiomship in
all categories. The increased glycoprotein
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and seromucoid values show either tissue
destruction or neoplasa development.
Increased fibrinogen values are not clear at
this time; all globulim fractioms are
increased, so that this is perhaps a part of
the overall picture. (Auth) (FHK)

£32>
Greeny D., G.R. Howells, and E.R. Humphreys,
Bedical Research Council, Radiobiology Unit,
Harwell, England. 1975, November

Distribution of Plutonium 239 in Hale CBA Hice
After Intravenous and Intraperitoneal Injection.
Health Physics, 29 (5), 798-795.

Plutoniua 239 in 1% trisodium citrate was
injected in traperitoneally (IP) or
intravenously (IV), imto 12 veek old male CBA
mice. At 4 or 12 weeks the animls were
killed and the testes, right femur, liver,
and remaining carcass, were analyzed for Pu
239. At & vweeks post injection significantly
more Pu was deposited im all of the tissues
of the IP injected mice than im the IV
injected amnimals. Whole body deposition
values were 61 and 51% respectively. At 12
weeks post injection the difference was
maintained in the femue, was reduced in the
testes and reversed in the liver which showed
values of 8.8% (IV) and 6.0%, (IP). The
smaller whole bedy retention (45% IV and 50%
IP) of the IV injected mice may have resulted
from the greater excretion or from extra Pu
taken up directly by the tissues bathed by
the solution during the IP imjection. (JTE)

<33
Hamilton, J.G., University of Chicago,
Hetallurgical Laboratory, Chicago, IL. 1944,
November 23

Hetabolism of Product for Period Ending October
15, 1944. CH-2383; 22 p.

The results of detailed metabolic studies of
plutoniuva follouwing oral, intramuscolar,
intravenous, subcutaneous and intrapulmonary
administration are presented. Plutonium is
not absorbed from the digestive tract. The
skeleton is the chief oxrgan of deposition for
Pu absorbed by the body following parenteral
administration. The soft tissees having the
greatest concentration of Pu are the liver,
kidney, and spleen. Their per gram content
of Pu, hovever, is from 1/5th toc 1/10th that
of bone. The digestive tract is the
principal channel of elimination and the
degree of retention is very great. The rate
of excretion is very low and the half-period
of retention of Pu by the skeleton is
estipated to exceed 6 months. No significant
differences in the metabolic properties of Pu
absorbed by the body were observed for its
three valence states. Considerable retention
of Pu by the lungs follcwing interpulmonacy
administration vas observed and vas found to
be highest for the ¢4 state, less for ¢3 Pu
and least for 46 Pu. A significant degree of
absorption of Pu from the lungs with
subsequent deposition in the skeleton took
place following the intrapulmonary
administration of solutions of this element
is its three valence states. It is
speculated that Pu in the body exists in its
+4 state., (Auth) (BAF)

<34>
Hagilton, J-G., University of Chicago, Chicago,
IL. 1945, June 15

Technical Progress Report omn the Hetabolic
Studies of Prodect. CH-2992; Part of Barrom,
E.S.6, et al, Honthly Health Report on Probleams
Relating to Product for Hoath of May, 1945, (p.
32-35), 47 p. {Declassified January %, 1956)

Ezxperiments were done to determine what
proportion of inkaled Pu02 suoke was retained
in rats. & valve systea developed for the
peasurement is described. It was seem that
approximately 75% of the inbaled smoke was
retained im the animal. Photomicrographs of
the Pu02 smoke revealed particle sizes
ranging from 0.1 to 1.0 u in diameter.
BResults using Pu02 (H#03)2 aerosol in rats
were also reported. These results when
conpared to the others, indicated that
between the 16th and 64th day, relatively
little Pu was absorbed froa the lungs to be
deposited in the skeleton. However, duriag
this time interval it appeared that the Pu in
the lungs dinminished by a factor of
approximately 3. Decontarination studies
were described and it was felt that the most
prosising method of decontaminating the Pu in
some was not by elimimatiom but by
translocation of the Pu from the superficial
endosteur and trabecnlae to a position deep
in the inert cortical bone. Animals could
then be placed im a diet high in Ca and P so
that new bone would be formed over the old
shell of bome contaiming the Pu, thas
effectively shielding the cells from
radiations. Decalcification studies were
also done in rats which were givem a Ca or P
deficient diet during the period of lactationmn
and the tramslocation of Pu was studied im
these animals by radicautography. (PHH)

<35>
Hamilton, J.6., University of California,
Radiation Laboratory, Berkeley, Ci. 1944,
December 7

Technical Progress Beport on the Hetabolic
Studies of Product. CH-2312; Part of ¥Hickson,
Jud., et al, Honthly Health Report om Probleas
Relating teo Product for Period Emding October
31, 1944, (p. 1-12), 13 p. (Declassified
Januvary 18, 1956}

Radioautographic studies with lumgs from
apimals inhaling Pu02 smoke produced by the
volatilization of PuClY and Pu(NO3} 4 with the
aid of an electric arc were dome for various
intervals of time ranging from 0 to 64 days
inclusive. The radioautographs secured from
the lungs of animals sacrificed 64 days after
ezposure revealed a very fime and uaifors
distribution of the retained activity
throughout the alveolar tissue. This pattern
resenbled very closely the distribution of
plutonium in the lumg at 1, 4, and 16 days
after inhalatiom. A large number of lumg
radiocautographs from animals exposed to Pu02
smoke produced by burning the metal in am
electric arc vere made. For the 0, 1, 4 and
16 day interval after exposure the
radicautographic patterns vere essentially
the same as observed usiag PuClé and
Pu(N03) 4. Tracer studies with Pud2 smoke
produced from PuCl4 and Pu(NO3)4 were done to
the 64 day interval. The results of these
studies indicated that approximately 10% of
the inhaled plutonium smoke remained in the
lungs at the end of the 64 day interval after
egposure. The rate of release of the
deposited plutonius in the lumg at the end of
this interval vas eztresely slow and
indicated that the apparemt half-time of
retention of this final 10% was greater than
six months. The retention by the lungs im
experiments using Pu02 smoke from metal
revealed the following percentage of imhaled
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activity deposited in the pulmonary tissues
35.8% 33.0%, 29.8% and 32.4% at 0, 1, 4, and
16 days respectively. The amount of activity
absorbed through the pulsonary tissue and
deposited elsevhere in the body was observed
to be less tham 1% The measurved per daily
rate of excretion of Pu at 14 days after
intramuscular injection was found to be 0.2%
¢ 0.05%, 0.15% of the administered dose of Pu
in the +3, ¢4 and +6 valence states
respectively. &t 144 days the correspondiag
values were 0.1%, 0.025% and 0.05% (FPHH)

<36>
Hapilton, JoG., and K.G. Scott, University of
Califorsia, Berkeley, CA. 1952, Hoveamber 10

The Hetabolic Properties of Varicus Materials.
Tracer Studies, Versene Studies with Plutoniug.
OCRL~2007; Part of Medical and Health Physics
Quazterly Beport, July, August, and Septeaber,
1952, (p. 84=87), 134 p.

Tuenty-five days after receivimg intravenous
injections of plutomium 238(¢6), rats vere
injected intraperitomeally with the calcium
salt of Verseme (Ca EDTA) at a dose level of
600 mg/kg body uweight. A definite imcrease
in urinary escretion of plutoniue was
observed. BAnalyses of organs, tissues and
body fluids indicated that, with the
exception of blood and the kidney, plutoniue
content vas lower in the treated amimals than
in contreols. (ST)

<37>
Hapilton, J-G., ot al, Oniversity of California,
Berkeley, CA. 1948, August 17

Technical Progress Report on the Hetabolic
Studies of Product. CH-1990; Part of Cole,
K-S., et al, Honthly Report on Probleas Relating
to Product for Pericd Emding July 31, 1948, (p-
8-6), & p- (Declassified Jammary 2, 1952)

Radiocautographic studies included the
preparation of lungs taken from animals
exposed to Pud2 and PuCly smokes. Pormalinm
was replaced by absolute alcohol as a
fizxative due to leaching imn the former.
Animal tracer studies with precduct given
intramuscularly in a 6b-day study showed a
bone deposition of 52.2%, 64.0% and 58.3% for
the plus 3, plus & and plus 6 valence states,
respectively. Deposition in liver, kidney
and spleen vwas essentially the same for the 3
valences ranging from 1/10 to 1/4% of that of
bone. The half-time of product retained in
the body was estimated to be inp the order of
one year. {(RAF)

<385
Hollins, J.6., and H.C. Storr, Hatiomal Research
Ccouncil of Canada, Division of Biological
Sciences, Ottawa, Canada. 1975

An Analysis of the Retention of Plutopium by the
Tissues of the Rat. Radiation Regearch, 61,
468-477.

The amount of plutomiua 239 in the blood, six
bones, the kidneys, amnd the liver of male
rats vas measured at 18 different intervals
of time between 5 mim and 1 yr after a single
intravenous injection of 0.1 micro Ci pu
239/kg rat as plutonium citrate. The data
collected have been used to obtain models for
the retention of plutonium by anp organ. The
rate of transfer of pluetonium from blood to
bone was found tc depend simply on the amount
of plutoniam im the blood, but the rate of

<35>

transfer of plutonium from blood to the soft
organs involved plutonium in three species,
each species being transferred at e
characteristic rate that led to a triphasic
exponential equation for the reteation of
plutonium by blood. (Auth)

Table 1 gives the retemtion of plutoniunm by the
blood, kidmeys, liver, and skeletor after unit
uptake by each of these tissues.

<39>

Jacobson, [.0., and E.L. Sianons, University of
Chicago, Hetallurgical lLaboratory, Biology
pivision, Chicago, IL. 1946, June

Studies of the Hetabolisa and Toxic Actiom of
Injected Radium. Fart 2. The Hematological
Effects of Parenterally Administered Radium, A
Comparison of Plutoniug and Radium Effects.
CH-3884; AECD-2372; 65 p. (Declassified
Hovenber 3, 1948)

The effects of the parenteral adasinistratiom
of radium chloride on the henmatological
constituents of the peripheral blood of rats,
mice, and rabbits have been studied.
Intraperitoneal and intravenous doses of from
0.005 to 0.94 uc/g have been given to rats;
intraperitoneal doses of from 0.000066 to
0.85 uc/g, to mice; and interaperitoneal or
intracardial doses of from 0.0016 to 0.1
uc/g, to rabbits. There appeared to e no
significant species difference in the
sensitivity of the hematopoietic systems of
the rat and mouse to radiume, but rabbits
appeared to be slightly more resistant tham
the other two species. Imn the rat, mouse, or
rabbit no sigrificant hematological
alteration occurred after anm injection (by
any rotte) of 0.01 wc/g or less of radiue
chloride. 3 dose of 0.02 uc/g produced an
anenia and sustained leucocyte reduction in
rats. A4 dose of 0.03 uc/g resulted in a
severe recurrent apesia in ABC male npice (but
not in CP=1 females), comparable changes in
heterophil levels im both strains, and in
initial moderate reduction in lymphocytes in
the ABC male mice. Doses as high as 0.1
wc/g, howvever, failed to produce an anemia im
the rabbit, but did cause a mild, early,
persistent reduction im leucocytes. 4 dose
of 0.94 wc/g in the rat resulted in am
initial reduction im reticulocytes with
subsequent overproduction and im a marked
reduction in platelets with only moderate
recovery. Horphological changes were seem in
the nucleated cells of the peripheral bloocd
after radium administration. These were
largely comparable to those previously
described in animals following the exzternal
application of radiatioms such as z rays,
gamma rays, and fast neutroms, or internal
radiation in animals following the parenteral
administration of pletonium. As evidenced by
an increased erythrocyte diameter and
increased mean corpes cular hemoglobinm,
pacrocytosis became apparent im rats, gice,
and rabbits after the paremteral
adrinistration ¢f doses of radium between 0.1
and 0.2 ucys/g. {(Auth) (JTB)

<40>

Jaworowski, Z., J. Bilkiewicz, and I. Radwan,
Central Radiological Protectiom Laboratory,
Warsaw, Poland. 1973

Influence of Irradiatiomn om the Iancorporation of
Radionuclides. CONPF-720503; Part of Bujdoeso, BE.
(Bd.) , Proceedings of the IRPA 2md European
Congress on Radiation Protectiom held im
Budapest, Hungary, Hay 3-5, 1972. Akadesmiai
Kiado, Budapest, Hungary, {(p. 303-306), 655 p.
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The influence of intermal radiation on the
incorporation of Pu 239, Ra 226, Pb 210, Ce
144 and H 3 in hair and other tissues has
been studied in rabbits and rats. In tritium
experiments internal irradiation effects were
conpared with those caused by extermal x-ray
exposure. It was foumd that the uptake of
radionuclides by hair and tissves depended on
the amount of injected radionuclide and on
the mode of its administration. Fractionated
doses resulted in higher uptake as compared
to single doses. Increasing the dose of
radionuclide per gram of body ueight by one
order of magnitude usuwally decreased the
uptake in hair and tissues; imn Pb the
opposite effect was observed. This
phenorenon may be explained by radiotoxzic
effects produced locally in hair matriz or in
one or more organs controlling the retention
and excretion of radiocelements. (Auth) (RAF)

<41>
Jee, WoS.5., University of Utah, College of
Hedicine, Radiobiology Division, Department of
Anatomy, Salt Lake City, 07. 1960, March 31

A Case of a Bone Tumor Arising from the Temporal
Bone. CO00-220; Part of Dougherty, TuF.,
Research in Radiobiology, An Anmual Report of
H#ork im Progress on the Chromic Toxicity
Program, (p. 166}, 225 p.

In a routine survey of skeletons of toxicity
animals with decalcified celloidin sections,
the areas reported where there have been
cases of carcincmas of the accessory nasal
sinuses, paranasal sipuses and mucosa of
temporal bone in radiuvm patients and
carcinoma of the extermal auditory meatus im
rabbits injected with strontius 90 was
considered. Hone of these soft tissue tumors
was ever detected, however, in the survey of
these regions a case of ostecgenic sarcoma
vas seen arising from the temporal bone about
the external auditory meatus in dogs injected
with 0.3 uCi/kg of plutonium (H8P3). CThis
animal survived 1771 days after the
acquisition of plutonius. (Auth) {Complete
Text)

<425
Jee, W.S.S8., University of Utah, Ccllege of
Hedicine, Badicbiology Division, Department of
Anatoay, Salt Lake City, U%Z. 1962, Harchk 31

Pathologic ard Hormal Bome Remodeling as
Visualized by Radiocautographic Distribution of
Plutonium. CO00-225; Part of Dougherty, T.F.,
Research in Radiobiology, Annual Report of Work
in Progtess on the Chronic Toxicity Program, (p.
129), 136 p.

Contact and detailed radicautograms of
undecalcified sections c¢f lumkar vertebrae
and ground sectioms of tibiae from adult
beagles injected with plutoniusm 239 revealed
the patterms and rates of pathologic and
norsal bome remodelling. Plutchium, an
alpha-epitting bone-seeking radionuclide,
initially deposited on mineralized surfaces.
In the spongiosa, new bone formed after
injection overlayed the stratus of plutonium
and is identified by its lower diffuse
concentration. A typical bome formation and
mosaic trabeculae are formed im dogs
receiving 2.7 and 0.9 uCi/kg of plutoniuam,
while nmormal remodelling patterms are
apparent with lower dose levels. In the
compacta, plutonium imitially lecalized on
mineralized surfaces of forming osteones,
haversian and Volkmann canals. HNew osteones
formed after injectiom are identified by

10

their diffuse labelling. The radiotoxic
effect of the radionuclide and the
accompanying histopathologic bome changes as
well as the rates of remodelling of spongy
and compact bopes from dogs injected with
various dose levels of plutonium are
discussed. (Coaplete Text)

<43>
Jee, W.S.5., University of Utah, College of
Hedicine, Radiobiology Divisiosn, Department of
Anatomy, Salt Lake City, 9T. 1974, Hacch 31

Injection Tables. C00~119-249; Part of Jee,
#.S.5., Research in Radiobiology, Ammual Report
of Work in Progress in the Intermal Irradiatiom
Progra®, (p. 9-119), 330 p-

Beagles were put imto the tozicity study at
graded injection levels. PRach animal
received ome radionuclide in a single
intravenous imjection at 17 months of age.
Twelve such groups have been injected for
each of the six radionuclides, Ra 226, Pu
239, Ra 228, Th 228, Sr 90, and Am 281.

Since the injection levels were orginally
specified imn ®retained® activities, the
actual injections were 4§ times the desired
retained uCi/kg of Ra 226, Ra 228, and Sr 90,
and 1.11 tines the desired retaimed uCi/kg of
Pu 239, Th 228, Cf 249, Cf 252 and Cm 243 and
244. Injection level 1 was 10 times the
maximum permissible concentration of Ra 226
ir man, all other levels were multiples of
level 1.

The tables imcluded the calculated average dose
in rads to the skeleton at death.

<&4>
Jee, WeSoS5., JoS. Arnold, R. Hical, H. Lowe, and
J. Twente, University of Utah, College of
#edicine, Radiobiology Division, Department of
Anatomy, Salt Lake City, ©0T. 1960, Harch 31

Radioisotopes im Dog Teeth. 1. The
Distribution of Plutonium, Radium, Radiothorium,
Hesothorium and Strontium and the Sequence of
Histopathologic Changes in Teeth Containing
Plutonium. C00-220; Part of Dougherty, T.F.,
Besearch im Radiobiology, An Annaal Report of
#ork in Progress om the Chromic Tozicity
Program, {(p. 99-143), 225 p.

Dental tissues and Jaws froz forty-two adult
beagles injected with a siagle intravenous
dose of radium 226 (3.51-10.8 uCiskg),
plutoniva 239 (0.26-3.30 uCi/kg}, mesothorium
228 (9.93-10.1 uCiskg) , radiothorium 228
{0.88 uCis/kg) or stromtiom %0 (93.6-111.0
uCi/kg) were studied. The autoradiograsms of
the undecalcified sections of teeth and their
supportive structures revealed that plutonium
and radiothorium localized im high
concentration on the surfaces of dentine and
root canals of the pulp cavities and to a
lesser degree at the surface of cementunm and
bone while radiua, mesothorium and strontiuva
were deposited intensely on the mewly
calcified surfaces of demtine, root canals,
cenentun and bome amd, to a lesser degree and
diffusely, in old bone. The dental lesions
in 13 dogs injected with 3.0, 0.9 oxr 0.27
uCi/kg and 15 serially sacrified dogs
injected with 3.0 uCiskg of plutonium vere
studied by celloidin and radiographic
methods. The sites of plutonium localization
were observed to approximate the sites of
roentgenographic and histopathologically
detectable lesions. The lesions imduced by
the isotope imcluded early changes in the
formation of secondary dentine, death of
cementoblasts and cementocytes, disappearance
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of cementoid tissue, appositiocn of abnormal
cementus apd resorption of cementum, dentine
and alveolar bome. The late changes involved
equivocal vascular disturbance, damage of
periodontal ligament, fusion of bome to teeth
{ankylosis) , replacement of dentine by
lamellar bhome, cementue or gimgiva and loss
of teeth. A comparison of the relative
tozxicities of 3.0, 0.9 and 0.27 uCis/kg of
injected dose of plutonium on dental tissue
and supportive structures founé that the
changes were dose dependent. HNo tumor was
observed arising from dental tissue but ome
osteocgenic sarccma occurred in the mandible
of an animal given plutonius. The abnormal
radioresistency of the odontoblasts under
intense alpha ray bombardsent and the
sequence of histopatholegic changes in teeth
and the relationskip of absorbed dose in rads
to dental lesions were also discussed.
(Auth.)

<4S>
Jee, WoS.S., and J.S. Arnold, University of
Utah, College of Hedicine, Radiobiology
Division, Department of Amatomy, Salt Lake City,
0T. 1960, March 31

The Effect of Internally Deposited Radioisotopes
Upon the Blood Vessels Of Cortical Bome.
C00-220; Part of Dougherty, T.F., Research im
Badiobiology, Anm Amnual Report of Work in
Progress omn the Chronic Toxicity Program, (p,
150-165), 225 p.

The mid-diaphyses of tibiae from four normal
and twenty-three beagles that died or were
sacrificed from 1 to 1724 days following the
adminstration of radiue 226 (10.0 ucCi/kg),
plutorium 239 (3.0 uCiskg) and radiothorium
228 (0.9 uCiskg) were studied. The young
adult beagles of mixed sexes between 14 and
24 months were adeinistered a simngle IV
injection of the radionuclide. The injection
solutions were prepared in citric-sodium
citrate buffer, 0.08 ¥ in total citrate and
pH 3.5. It was observed that after am
extensive latent period following the
acquisition of plutomium, radiothorium amnd
radive in cortical bome, plugging of the
haversian canals occurred which, inm tury,
resulted in bone necrosis. Investigation of
this phenomenon with a vascular injection
technique and a bone-seeking alpha emitter
{plutonium) which deposited on surfaces of
haversian canals and allowed the remainder of
the osteones and adjacent interstitial
lanellae to be free of activity, showed that
the death of osteocytes was primcipally the
zesult of disrupted blood supply and not from
direct alpha ray killing. With radiothorium,
the concentration of alpha particles about
haversian canals was sufficient to result in
total plugging of the vascular tree within
the haversiam canal, resulting im coaplete
bone necrosis and inhibitiom of internal
reconstruction of cortical bome. #With radium
and plutonium omly about half of the camals
were plugged which allowed intermal
reconstruction to proceed; houever, the
nature of the remodelling in this environment
was abnormal (formatiom of large cavities and
abnornal osteones). It was also suggested
that both the devitalization of bone and the
occurrence of lazge cavities weakened the
bone which, in turm, resulted im the
spontaneous fracturing of long bomes.

(Auth) (FuY)

<46>
Jee, W.S.S., T.H. Cochran, and R. Hical,
University of Utah, College of Hedicise,

i1

<ug>

Radiobiology Divisiom, Department of Anatomy,
Salt Lake City, UT. 1960, Harch 31

Hicroscopic Distribution of Plutonium 239 and
Thorium 228 in Beagles. C00=-220; Part of
Dougherty, T.F., Research inm Radiobiology, an
Annual Report of Work in Progress on the Chromnic
Tozxicity Program, (p. 144-148), 225 p.

Hiperalized and soft tissues from young
beagles that died or were sacrified from 1 to
1724 days after the administration of a
single intravenous injection of either
plutonium(+4) or radiothorivm citrate (.09 to
2.5 uCiskg) were studied by radiocautography.
Hicroscopic distribution of radiothorium and
plutonium in bome, teeth and calcified
cartilage was observed to be siamilar
{calcified bone surfaces and diffusely in
calcified cartilage) while the deposition
patterns in soft tissues were quite
different. Radiothorius was located im the
reticuloendothelial cells of all tissues and
had a special affinity for blood vessels,
kidney amd lung. Plutonius differred from
the microscopic distribution of radiothorium
in that it deposited diffusely and intemnsely
in the liver and had little or no avidity for
lung tissue. (Auth) (FAH)

<U7>
Jeey, WeS.S5., and 1.F. Dougherty, University of
Utah, College of Bedicimne, Radiobiology
pivision, Department of Apatomy, Salt Lake City,
0T. 1962, Harch 31

Comparative Toxicity of Radium 226, Plutoniunm
239, and Stromtium 90 in Adult Beagles.
C00-225; Part of Dougherty, T.F., Research in
Radiobiology, Annual Report of %Work in Progress
on the Chronic Toxicity Progras, {(p. 133-135),
138 p.

The telation of bome damage and radiatien
dose in adult beagles given a single
intravenous injection of widely varying dose
levels of bone-seeking radionuclides (Ra 226,
Pu 239 or Sr 90) vas summarized. These
studies, which span nine years to date,
described the incidence and distribution of
bone cancers and fractures, types and
quantities of histopathologic bone changes,
distribution of the radionuclides in space
and time, and local and average skeletal
radiation doses obtained by radiographic,
histological, radiochemical, detailed and
quantitative radioautographic analyses.
These bone seekers induced high incidence of
osteogenic sarcoma, and cases of a squamous
cell sarcoma of the paranasal sisnus and a
nyeloma, The average accumulative skeletal
dose ranged from about 60 to about 15,000
rads. Fractures occurred with animals
bearing Ra 226 and Pu 239. Rib fractures
wvere most numerous, only Ra 226 treated dogs
had long-bone fractures, and only Pu 239
treated dogs had fractures of the innominate
bone. Isolated empty lacumae and Haversian
canal plugs were the most subtle histological
changes observed. The pathogenesis of
histological bome changes, the relatiom of
the distribution of the radionuclide to
osseous tissue damage and tumor indauction
vere also discessed. (Complete Text)

<48>
Jee, %#.5.5., B. Lowe, B. Togge, R. Bical, and K.
Scars, University of Utah, College of Hedicine,
Radiobiology Division, Department of Anatony,
Salt Lake City, OT. 1963, Earch 31

The Influemce of Reduced Local Vascularity om
the Bate of Internal Recoastructiom in Adult
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Long Bope Cortex. C€Q0-227; Part cf Dougherty,
T.F., Research in Radiobiology, Anmual Report of
Work in Progress on the Chromic Tozicity
Progranm, {p. 120-142), 231 p.

Plutoniem was found to deposit in
pre-indection and post-injection osteons in
divergent patterns, thus allowing for an
accurate method to assess the amount of bone
formed subsequent to the imtroduction of the
radionuclide. This unique technique was used
to determine the rate of remodeling and the
distribetion pattern of resmodeled osteoms in
the prozimal tibial compacta of dogs. Three
groups of young adult beagles, 524, 594 and
517 days average age, were indjected with 2.7,
0.9, or 0.3 uwCi Pu 239/ky. The Pu was given
intravenously inp the ¢4 valemnce state in
citrate. Hicroradiographs and celloidis
section were amalyzed for histologic
endpoints for irradiation damage. R
reduction in patent vascular chaanels and
viable osteocytes was found in the treated
dogs accompanied by a tendency to enhance the
rate of intermal recomnstruction. These
events also appeared to be dose dependent.
Other indices of rate of remodeling, such as
areas occupied by receatly formed osteons and
per cent of foruming osteoms, helped to
estimate the remodeling rate of the proximal
tibial coampacts of coantrols to be 2% per
year. The distribution pattecmns of buildimg
sites of Haversian systems in beagles treated
with plutonium tended to shift in location
from the anterogedial wall to the anterior
quandrant and from the cuter and inner
portions into the middle regiom of the tibial
compacta. The significance of the role of
vascularity, intermal irradiation, and
necrosis of osteccytes as causal factoers of
remodeling as well as changes ip distribution
pattern of remodellirg sites were discussed.
(Auth) (FEH)

<49>

Jee, WeSeS.p, and B.J. Stover, University of
Ytah, College of Hedicine, Radiokiclogy
Civision, Department of Amatomy, Salt lake City,
UI. 1962, darch 31

The Long-Ters Effects of Plutonium 239 in Adult
Beagles. C00~225; Part of Dougherty, T.F.e
Research in Radiobiology, Annual Report of Work
in Progress on the Chronic Tozicity Program, (p.
132y, 135 p.

The relation of csseous tissue damage and
radiation dose in 39 adult beagles given a
single intravenous injection of 2.7, 0.9, 0.3
or 0.1 ucs/kg of Pu 239(+4) citrate is
supnarized. The studies which spam nine
years describe the incidence and distribution
of bone tumors, the types aand quantities of
histopathologic bone changes, the non-uniforn
distcibution and redistribution of the
radionuclide in space and time, and the local
and average skeletal radiation dose obtained
with histological, radiocchemical, detailed
and guantitative radicautographic techmiques.
411 four dose levels resulted in nearly 100%
incidence of osteogenic sarcoma. The tumors
arise primcipally from the spongiosa of
vertebral bodies and long bomes. The average
curnlative skeletal doses ramnge fros about
300 to about 6000 rads. Radiochemical amd
quantitative radioautoqraphy shov about a
factor of 10 variation ism the imitial
non-unifors distribution on mimeralized
surfaces and in bomes resulting im an
overlapping spectrusm of bome changes between
dose levels. However, each dose level
exhibits a characteristic change. Isclated
empty lacunae in trabeculae and Haversian
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canal plugs along with loss of osteocytes im
cortical bone are the most subtle changes
observed to date. The pathogenesis of
histopathological bone changes and the
relation of tissue damage to hone tumor
production are also discussed. (Complete Tezt)

<50>
Kalmykova, %.I., Hot givem. 1964

ozygenation of Rat Blocd Following Inhalation af
Plutonium 239. ABC~¢tr-7590; Part of Hoskalev,
Yu.TZ. {(Bd.), Distribution, Biological Effects,
and Accelerated Excretiom of Radicactive
Isotopes, (p. 203-250), 405 p.

Ezperimental Wistar rats with am initial
veight of 150-179 grass were adainistered
plutoniue citrate by inhalation at ph 6.5 in
a specially designed chamber. Immediately
after inhalation the rat lungs contained the
following gquantitites of alpha-emitters:
0.033, 0.043 and 0.107 uCi for female rats,
and 0.035 and ©.048 uCi for male rats. Blood
ozygenation vas deteresised once a month in
rats anesthetized with chloral hydrate using
an 0-38 oxyhesmometer. The fumctional test
involved brief asphyzia to block access of
air; then the dynamics of recovery of initial
blood ozxygen was observed. Impaired
oxygenation of blood, altermating with
periods of normalization, developed im rats
following inmhalation of plutoniam citrate.
The severity and ducation of these
disturbances were related to the guantity of
alpha~enitter deposited in the lungs; the
more radioisotope present, the more marked
were the changes. Disturbances of
ozxygenation of bloed were most distinctly
demonstrable with the functional test
involving brief asphyxia. Durimg an S-month
period, no significant quantitative changes
of hematological imdices were observed. (BAF)

Table 1 shows oxygenation of rat blood following
inhalation of Pu 239. Table 2 shows total
cestoration of ipitial blood oxyger level after
arrest of asphyzia.

<51>
Karpova, V.W., and Z.I. Kalmykova, Wot given.
1974, June

Effect of Pentacin and Lydase om the Rate of
Rmericium 2641 Elimination from the Body of Rats.
Gigiena i Sanitariya, 6, 47-51. (Russian,
English Abstract)

The preventive use of pentacin with lydase
causes a five-fold fall im Am 2417 content,
produced im first 24 hours, amnd is,
congsequently, able to diminish coasiderably
the intratracheal radiation effect and
convert it into a lighter fora. The effect
of the combined use of both compounds in
their single imtroduction after poisoning
with americium depends on the time of their
introduction. & significant fall im the
content of radionuclides in rats vwas noted
only on conditions of the use of pentacin and
lydase in the 1st 24 hours after poisoning.
In case of repeated use of the coampounds the
preventive effect vas sainly due to the fipst
adaninistration. (Auth)

€52>
Katz, J., Hanford Works, Richlamd, %A. 1951,
January 2

Plutonium Hetabolise. A Literature Review.
HW=-21868; 2% p. (R0fficial Use Only® Cancelled
Hovember 15, 1975)
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A reviev of the metabolic behavior of Pu is
presented. The effects of valence onm the
metabolism of Pu administered by various
route are discussed. It was shown that
hexavalert Pu was most readily absorbed, the
tetravalent fore was taken up to a much
lesser extent, while the trivalent Pu uptake
was betueen the two extreses. Other data
show that vhen various forms of Pu were
injected imtravenously into rats om the first
day Pu{+6) was excreted to a greater degree
in urine and to a lesser extent in feces then
Pu(+3) or Puf+é). The deposition of Pu in
various times after its IV injection is
supmarized. Deposition in kidmey, spleen and
carcass was somewhat affected by the form im
which the element was injected. Another
study showed that the mazimum uptake by the
skeletor was 45% and by the liver 24% of the
injected dose within 24 hr for imtravemously
injected Pu{+4). The effects of various
substances and of diet on the absorptiom and
distribution of Pu are reported. Deposited
Pu has been shown to be transaitted f£ros
mother to both fetus and yourg. Im an
attempt to provide a basis for extrapolation
to man work om interspecies comparison of the
radiotoxicity has been done. The removal of
Pu from the body is discussed. It was pointed
out that zircomium citrate increased the
excretion of Pu to a aech greater extent when
administered before the injectiom of the
radiocelenent than after. Finally the
inhalation and ovael absorptiom of Pu are
discussed. The folloving order of rate of
absorption of Pu from the lungs was found by
some workers: Pu(+6) citrate > Pu(24)
citrate > Pu(+6) mitrate > Pu(+¢4) nitrate. It
has been reported that approximately 0.01% of
the orally adzinistered dose of Pu was
absorbed and that about 79% of the Pu
absorbed from the 6I tract was deposited in
the skeleton and 7-.3% ip the liver. (FHE)

Table 1 shows effect of valemce state on
absorption of Pu adeinistered by various routes.
Table 4 shows the distribution of ingested Pu
in a mouse at 26 days.

<53>
Konstantinova, Y.V., Hot givem. 1962

Urea Synthesis and Arginase Activity ia
Plutonium Injured Rats. FID-tt-~63-559; Part of
Lebedinskii, 4.V. and Hoskalev, Yu.I. (Eds.},
Plutonium 239: Its Distribution, Biological
Effects and Accelerated Elimimation, (p. 88-91),
267 p., (Translated Editionmn).

Hale rats were injected intraperitoneally
vith a plutonium nitrate solution at a dose
of 20 uCi/kg to study possible discuptions of
urea synthesis. This dose proved lethal for
80-90% of the animals withim sixz months. At
two and four momths, vhen a distinct subacute
injury was noted, rats vwere sacrificed amnd
the level of urea synthesis vas determined in
liver sections. The rate of urea formation
fzom WHUCL for controls averaged 63 um of
annmonia per 1 g of tissue. Imn the
ezperimental anisals the rate ¢f urea
synthesis by the liver was found to be
reduced by 32 and 43% at two and four months,
respectively. The ionizing doses equaled
400 and 1900 rep at these times. Arginase
activity declined by 18% at twc months; but
was at normal levels at four months. Thus
lovered rate of urea synthesis in test rats
d4id not appear to be related tc lowvered
arginase activity. (ST)
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<52>

<545
Krivolutskii, D.R., and H.N. Fedorova, Academy
of Sciences, Institute of Evolutionary
Horphology and Ecology of Animals, Hoscow, USSR.
1973

Effect of Soil Pollution with Plutomiuzm 239 om
Field Fauna. Zoologicheskii Zhurnal, 52(4),
601-603. (Russian, English Abstract)

On a region of wheat field on chernozer soil
experinentally polluted with Pu 239 (1.78
mCi/m2) , a sharp decrease in numbers and a
decline of microarthropod diversity vere
noted. As a result of pollution, the
popelation density of soil mesofauna
decreases 2.3 tises, the decrease being
especially sarked in deep soil horizoms.
(Auth)

£55>
Kanzle-Lutz, H., H. Metivier, D. Nolibe, A.
Simon-Vermot, J.l. Gimbert, P. Jockey, and A. A
{Trasslator) Horvath, Lovelace Poundatien for
Hedical Education and Research, Inhalation
Toxicology Research Imstitute, Albuquergue, Wi
1970

Pulmonary Lavage, Therapy of Pulmomnary
Contaminations. LF-tr-71; 10 p.; Poumon et le
Cour, 26, 1029-1038.

In vivo lung wash-out with saline solutioms
was tested in baboon monkeys of 3 to 4 kg
body weight previously dusted with plutonium
ozide. The dust was administered by
inhalation for ome hour and a half in an
atmosphere loaded with particles of plutoniua
oxide (average dia. 0.5 u). Animals wege
subnitted to 1, 3 or 5 series of wash-out of
the inferior lobe; each vash-out session
including 5 or 10 repeated irrigatioms.
the obtained results it was concluded: a)
that it is not necessary to perfora more than
6 irrigations in the course of a wash-out
session; b} that the mazimal efficiency is
obtained whern the wash-out takes place in the
first days consecutive to the Jdust
contamination; ¢} that a wash-out session
eliminates in the washed out territory 10% of
the particles, while numerous sessions reduce
from 45 to 55% the pulmomary load of the
territory submitted to treatmemt. Repeated
treatnent is therefore recomaended.

(Auth) (PHN)

From

<56>

Leaberg, V.K., Hot given. 1964

Bone Tumors in Dogs Given Plutomium 239.
ABC-¢r-7590; Part of Hoskalev, Tu.I. {Bd.),
Distribution Biological Bffects, and Accelerated
Excretion of Radiocactive Isotopes, (p. 257-265),
#05 p.

The results are given of a pathoanatomical
exanination of the skeleton of 10 dogs that
died or were sacrificed in agomal condition
at different times after four (once a month)
intravenous injectious of plutoniuam nitrate
{pH 2, 0.05 uCis/kgjto a cumulative dosage of
0.2 uCiskg. Halignant skeletal tumors were
depostrated in 6 out of 8 dogs that survived
over 2 years after IV administratiom of
plutonius nitrate in a cumulative dosage of
0.2 uCiskg. In dogs given the above dosage,
the latency period of osteosarcona
development comstituted a mean of 1421 days,
or 32.5% of mean life expectancy. Four of
the seven osteosarcomas developed in the
epi-metaphysical region of long bones (femur,
humerus and tibkia), two developed in the
vertebrae, and one im the scapula.
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Histologically, six osteosarcomas were of the
osteoplastic type and one was of the
osteolytic type. (RAF)

<57>

Lindenbaum, A., H.%. Roseathal, D.®. Baxter,
J.E. Parks, 6.S5. Kalesperis, E.S5. Horetti, and
J.J. Russell, Argonne Natiomal Laboratory,
Argonne, IL. 1973, December

Hetabolic and Therapeutic Studies of Plutonium
and Americium. ANL-8070; Part of Division of
Biological amd Hedical Research Anmual Report,
1973, (p. 137-143), 242 p.

An ezperimental to test removal of polymeric
plutonium from dog liver was perforsed.
Fifteen adolt female dogs were given a single
intravenous injection of a highly polymeric
Pu {0.28 uCi/kg) and treated with
diethylenetriaminepentaacetic acid (DTPA},
glucan, or both, with termimation of the
experieent at 90 days. Ca DTPA (ca. 100
ag/kg) was given twice weekly from 6 days
onward, and 15 mg/kg of glucam was given at
&, 34 and 62 days. At 90 days after Pu
administration, the liver retaimed 86% of the
injected dose without treatment, 78% after
continuing DTPA therapy, 82% after glucam
alone and 71% after comtined therapy. The
small reduction in the liver burdem of
plutonium produced by DIPA was taken as
evidence that most of the liver plutonium was
intracellular. Plutonium removal by DTPA and
glecan appeared additive. The 90 day urinary
excretion of plutonium was unchanged by
glucan (4.0% of the injected dose compared to
3.5% in conrtrols), increased to 13.4% by DTPA
and further increased to 21.1% by DIPA plus
glucan. Pecal exzcretion of plutonium was low
and essentially unchanged by therapy.

Studies of the use of DTPA encapsulated in
lipid spherules, liposomes, for removal of
polymeric plutonium in mice showed that more
plutonive is removed from the liver by
liposomal DTPA than by aqueous DTPA.
Tventy-five to 50 mg/kg doses cf
liposome-encapsulated DTPA were effective in
renoval of hepatic plutcniun. The same
amount of hepatic platonium was removed by
the same dose of lipososmal DTPA, independent
of the concentration of encapsulated DTPA
(6%, 12.5%, or 25%) . Hultiple injections of
liposomal DTPA (100 mg/kg, given at 3, 10, 17
and 24 days after plutonium) removed 45% of
the hepatic plutonium not removed by the sanme
regimen of aqueous DTPA. Quantitative
autoradiography of dog livers obtained 90
days after injection of monomeric Pu 239
citrate ipdicates there is little or no
translocation of monomeric plutonium within
the dog liver up to 3 months. A
non-light-sensitive £ils (Eastmam Kodak Co.
LR115) was used for autoradiograms of
skeletally deposited radionuclides in amice
injected with either monomeric or polymeric
plutoniur. Rats injected intravenously with
highly polymeric, "mid-range®™ polymeric, amd
monomeric plutoniue preparations, and dogs
injected with a highly polymeric preparation,
vere used to compare partitioning of
plutonium between plasma and cells. With
highly rolymeric Pu rapid blood removal
occurred, leaving in both species only a
small amount of residual Pu in the cells or
plasma. Blood fractiom work wuith rats showed
that 2 hours after intravenmous injection of
either monomeric cr ¥mid-range® polymeric
plutonium, the total plasma Pu/total cell Pu
ratio was about 10. By 2% hours the ratio
dropped to 6. (LR)

<58>

Lisco, H., Argonne National Laboratory, Divisiom
of Biological and Hedical Research, Lemont, IL.
1959

hutoradiographic and Histopathologic Studies in
Radiation Carcinogenesis of the Lung.
Laboratory Investigatiom, 8, 162-170.

Female rats of the Sprague-Dawley strain,
veighing 200 g were exposed to several dose
laevels of a smoke of Pu02 through glass
cannulae which had been imserted into the
trachea. The mean diameter of the particles
in the smoke vwas 0.2 u and the initial dose
levels in the lungs for three groups of
animals were 3 ug, 3-4 ag and 13-1¢ ug. The
lungs retained approzimately 50% of the
intially deposited Pu 30 days after
ezposures. Thereafter, elimsination from the
lumgs proceeded at a slower rate, reachiag a
level of about 6% of the initial dose ome
year after exposure. Autoradiography was
used in tracimng the movement and behavior of
plutonium ip the lungs of the rats. The use
of this method made it possible to correlate
the location of the characteristic pathologic
changes in the lumgs with the sites of
deposition of this material. The
pathogenesis of the maligmant tuzors which
occucrred in mamy of the amimals could be
related to the severe focal tissue damage
vhich was produced im the lungs by ezposure
to plutonius oxide. (Auth) (FPHE)

<59>
Lloyd, R.D., C.¥. Hays, G.¥. Taylor, D.R.
Atherton, and L.B. Shabestari, Umiversity of
Utah, College of Medicime, Radiobioclogy
pivision, Departmemnt of Anatomy, Salt Lake City,
0%. 1967, Harch 31

Anericiua Metabolisa in Beagles. C00~119-236;
Part of Dougherty, T.F-., Research in
Badiobiology, Amnnual Report of Work in Progress
in the Internal Irradiation Program, {(p-
197-206) , 268 p.

Fourteen adult beagles were injected with
0.02 €0 35.9 uCi Am 241. The Am 241 activity
in their skeletons and ip their livers was
evaluated serially using a combimation of
total-body and partial-body counting via the
60 keV gamma-ray. By ome day post-imjection,
about 40% and 50% of the injected Am 241 was
deposited in the skeleton and liver,
respectively. This pattern of retentiom
persisted to burdem times of more than 6
sonths. Excreta collections from four
animals during the first three weeks after
injection showed that 7/8 of the excretion
was urinary. Nearly 3/4 of the total Am 241
excreted during this period appeared in the
first day's collectiomn. (Auth)

<60
Lloyde RoDap C.W. Hays, G.N. Taylor, and D.R.
Atherton, University of Utah, College of
Medicine, Radiobiology Division, Department of
Anatomy, Salt Lake City, UT. 1970, H#arch

Americium 241 Retention in Beagles.
C00=-119-~241; Part of Lloyd, B.D. (Ed.).,
Retention and Dosimetry of Some Imjected
Radionuclides in Beagles, (p. 123-143), 162 p.

Porty-eight adult beagles were injected with
0.00179 to 4.49 uCi e 281/kg body mass.
Retained activity in the living animals was
evaluated via the 60 keV gamma-ray usimng a
combination of total-body and particle-body
counting to detersine the proportiom in the
liver and in nom-liver tissue. Soon after



BIOLOGICAL ASPECTS
ANIMALS

<60> CONT.
injection, about 50% and 40%, respectively,
of the administered 2w 241 was deposited in
the liver and non-liver tissue (mainly
skeleton). In the animals indected with
0.00179 to 0.305 uCi/kg the liver amd
non-liver burdens decreased slcwly each with
a biological half-time of about 10 years
during the first 850 days. Tuo dogs indjected
with about 2.80 uCi/kg exhibited a sharp
decrease im liver retention beginning about
100 days after injection accompanied by an
increase in mon-liver Am 241. Both showed
extrene degenerative liver changes at death
401 and #48 days after injectiom. Similar
but more slowly progressing effects were
observed in the retention of Am 241 by two
aniwals injected with about 0.9%908 uCi/kg. At
even longer times after imjection,
corresponding effects vere noted im the lower
level dogs. Ezcreta collections from four
dogs during the first three weeks after
injection shovwed that 7/8 of the excretion
was urinary and that nearly 3/4 of the total
&m 241 excreted during this period appeared
in the first day’s collection. Evaleation of
the activity of isdividual bones, orgamns, and
tissues of sixz animals avtopsied 1 to 408
days after injectiom showed that although Am
241 vas distributed in many soft tissues, the
liver and skeleton were the primcipal
deposition sites; however, americium
concentration in the thyroid gland was higher
than in the skeleton amd was higher tham in
any other soft tissue ezcept the liver.
lutoradiography shoved that Am 201 was
deposited close to the location of the
functioning thyroid cells. The kidney also
kad a relatively bhigh cencentration of
activity, selectively deposited in the
glomeruli. (Auth)

<61>
Lutz, H., D. Holibe, G. Petany, J.C. Rannaud,
and A.BA. (Tramslator) Hormath, Lovelace
Foundation for Hedical Education and Research,
Inhalation Toxicology Research Imstitute,
hlbuguerque, HH. 1970, April-Hay

Contribution to the Study of Pulmomary Retemtion
and Disposal of Plutoniug Ozide.

Ultrastructural Study of Alveolar Hacrophages.
LP-tr=-46; 17 p.; Archives des Haladies
Professionnelles de Hedicine du Travail et de
Securite Sociale, 31(8-5), 185-196.

Rabbits weighing approximately 2-200 gm were
allowed to inhale particles of Pu oxide to
study the effects of these particles on
alveolar pacrophages which engulf thea. The
animals were exposed for 1 houzr and 30
pinutes and it was determimed that
approximately 400 pCi were retained by the
lungs. Pulmonary macrophages were vemoved by
perfusal of Hanks® solution through
intratracheal channels and collection by
natural refluzx. The liguid obtained froam the
rabbits was centrifgued for 5 minutes at 600
g. Hacrophages were separated from the
cellular precipitate by allowimg them to
adhere to Leighton®s tube at 37 degrees C.
The cells were studied bty means of the
electron microscope. Horphological
characteristics of macrophages of both normal
rabbits and rabbits exposed to aerosols of Pu
239 oxide vere described. Prom 5 to 15% of
the pulmonary macrophages had phagocytized
particles of Pu. On the periphrey of the
particles the cytoplase formed an amorphous
halo. Cells obtained 2 to 4 days
post-exposure showed am important
vacuolization, end a highly developed network
of filaments, indicating cellular suffering.
(ITE)

<60>

Humerous electrom micrographs of sacrophages are
included.

£62>
Lyubchanskii, E.B.. 1964

Behavior of a Citrate Complexz of Plutonium 239
in the Rat Organisa Follovwing Inhalation
Thereof. ABC-tr-7590; Part of Hoskalev, Yu.I.
{8d.), Distribution, Biological Effects and
hecelerated Excretion of Radiocactive Isotopes,
{p- 34-81), 405 p.

Experiments vere conducted om Wistar rats of
both sexes, weighimg 140-160 graams, that
inhaled aerosols of a plutonius citrate
cosplex, ph 6.5, for 20 ninutes. The
activity of the solution ramnged from 15 to
300 uCisml. The rats were sacrificed
inmediately after inhalation and at 6 hrs.,
1, 8, 16, 32, 64, 128 and 256 days later.
Plutonium levels vere estimated in the lumgs,
liver and femur; in some animals alse in
blood, gastrointestinal tract, head and
ruscles. The radiocactivity was deternmined by
scintillaticn after ashing. Immediately
after inhalation the gastrointestinal tract,
head, lungs and other imtermal orgnas showed
50, 18.7, 28.8 and 2.6%, respectively, of the
radicactivity found in the rat organism. The
Pa level in the gastrointestinal tract showed
a 100-fold declime im 8 days amd 1,000-fold
decline in 32 days. Clearance of Pu from the
lungs occurred in 4 stages: about 9% was
elininated withim a few aninutes, about
56%~biological half-life 19 hours, €5% within
24 hours (biological half-1life 7.4 days) and
35% with a half-life of 137 days. The
resorption level constituted 35-20% of the
ipitial level in the lungs after 64 days.
Deposition in bomes did not exceed 25% and in
the liver it did not exceed 6% of the initial
level in the lungs. Elimination from the
liver occurred with a biological half-life of
119 days, starting on the 32nd day. Host of
the resorbed Pu was deposited in the
skeleton, starting om the 1st day. The Pu
concentration was higher in the lungs at all
exagination times than it was im the
skeleton. (BAP)

Data on Pu 239 levels at different tissues after
inhalation, Pu 239 levels in rat orgams and
tissues, patterns of accumulation and exzcretion,
and clearance from the lungs are givem im
tabular form.

<63>
Lyubchanskii, E-.B., Hot given. 1964

Behavior of Plutopium 239 in the Rat Organisam
Pollowing Single and Repeated Intraperitoneal
Administration. AEC-tr-7590; Part of HMoskalev,
Yu.X. (Ed.), Distribution, Biological Effects,
and Accelerated Excretion of Radicactive
Isotopes, (p- 124-130}, 405 p.

A solution of Pu citrate, with a pH of 6.5,
vas administered im a simgle intraperitoneal
dose of 0.56 uCi/rat to male Wistar rats 3
and 1% months of age. The animals were
divided into 2 groups. Group 1 was sacrificed
after 5, 10, 20, 40, 80, 160 and 320 days.
Group 2 at the same time intervals, but 5
days prior to sacrifice they were given the
sape dosage of Pu citrate. Separate
estination vas made in urine and feces of
rats between the 1st and Sth day, 15th and
20th, 35th, BO0th, 75th and 80th, 155th and
160th and between the 315th amd 320th days.
Five days after single intraperitoneal
admninistration of Pu to rats, the liver
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showed 13%, the feaur 3.72%, the scapula
0.81%, and the muscles 2.11% of the given
dose. For 85% of the isotope, the biological
half-life was 7 days and for 15%-125 days,
for elinimation from the liver; with regard
to the spleen, 35% was ezcreted with a
half-life of 31 days amd 65%--600 days. The
biological half-life of Pu elimimation from
the fewmur was 840 days, from the scapula 700
days and for muscles 108 days. The age of
the rats affected the zagmitude of depositiom
and ezcretion of Pu:z 5 days after Pu
administration, there vas 25 and 20% less
retention in the femur amnd scagpula of old
rats (18 aonths) than im young cnres (3
months) ; the magnitude of excretion was 100%
greater in old rats. When givem the 2nd
time, the behavior of Pu differed from its
behavior followimng single administration; a
gradual decrease in Pu deposition inm the
feper and scapuls and an imcreased ezcretion
in feces was noted. The pattern of Pu
deposition im the liver and muscles
fluctuated. (BAF)

Tabular data are given on Pu 239 levels im rat
organs and tissues at different times following
single intraperitoneal administratiom, and on
deposition, excretion and distributiom of
readninistered Pu 239.

64>

Lyubchanskii, E.R.. 1965, January

The Use of Pentacynium for the Resoval of
Plutonium 239 from the Organs of Bats im
Inhalation Affection. Hedical Radiology, 10(1),
§5~49, (Russian, English Abstract)

In experiments cm albinc rats it was shown
that when a single prophylactic imhalation of
pentacynium (1.8 mg) was performed 30 minutes
before Pu administration, the Pu countent of
the lungs, skeletom, and liver was 12.1, 5.5,
and 6.5 times lower respectively than in the
controls. #hen the pentacyniue inhalation
occurred at 5 minutes, 1 hour, and & hours
after Pu inhalatiomn, the contest of Pu im the
sa@e organrs vwas %$.5-6.0, 1.9-2.8, 3.8-5.5
times lower, respectively. Pentacyniua
inhalation at 24 hoars after Pu inhalation
resulted in orgam contents 1.5-2.3 times
lover than the pontreated anipals. The use
of imsignificant guantities of pentacynium
1.8 and 3.6 ag) 40 days after Pe iphalation
proved to be imeffective. Intravemous
administration of 2.5 mg of pestacyniue 30
minutes before Pu inhalation ezerted mo
influence on the isotope content in the luangs
and skeleton of treated amnimals. (Auth) (JTE)

£L65>
Hasse, R., B. Sedaghat, D. Bolibe, J. Hartinm,
and J. Lafuma, Commissariat a 1°Epergie
Atomigue, Centre d ‘Btudes de Bruyeres—-le~Chatel,
Hontrouge, France. 1973

Homeostasis of the Alveoclar Hacrophage
Bopulation. COHP-730570; CEA-COHF-2368; Part of
Froceedings of the Congress om Alveolar
Hacrophages held in Lille, France, Hay 28-29,
1973, (7 p.). (French)

The counting of the intraalveolar macrophages
in the rat using isotopic methods establishes
the fact that the population vazries with the
breed and the sez of the animal and its
health. The population varies as a Function
of these parameters proportiomnally teo the
nusber of cells dividiag im the alveolus.
Only pathological conditions of alveslar
irritation from silica and Pu acrosols, which
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increase the populations, have varied the
percentage of cells in synthesis phase.
{tr-auth)

£66>
Hauderly, JoL., J.A. Hewhinney, 0.G. Raabe, R.G.
Cuddihy, 9.0. Slauson, and J.J. Higlio, Lowelace
Poundation for Hedical Educatiom and Research,
Inhalation Tozxicology Research Institute,
Albuquerque, NH. 1974, December

Inhalation Exposure of Pomies to Aerosols of
Ytterbiem 169 Labeled Plutonium 238 Dioxzide.
LF-49; Part of Boecker, B.B. and Rupprecht, F.C.
(Bds.) » Annual Report of the Inhalation
Tozxicology Research Imstitute, October 1, 1973
through Septeaber 30, 1974, (p. 43-47), 38& p.

Technigues and apparatus were developed for
the exposure, maintenmance, and profile
scanning of Shetland-type ponies. Two ponies
uere ezposed to monodisperse aerosols of ¥b
169 labeled Pu 238 Fu02. One pony #as
saintained for 36 days after ezposure, but
kad an abnormal lung which sade projections
about early distribution and traanslocation of
Pu 238 difficult. The ability to achieve
substantial lung burdens of imhaled
particulates and to perforam meaningful linear
profile scans in the pony was demonstrated.
{duth)

<67>
Hays, C-%., University of Utah, College of
Hedicine, Radiobiology Division, Departament of
Anatomy, Salt Lake City, UT. 1960, Harch 31

Determination of Localized Dose II From
Alpha-Bmitters Buried im Mineralized Bone.
€00-220; Part of Dougherty, T.P., Research in
Badiobiology, An Anmeal Report of Hork im
Progress on the Chroaic Toxicity Program, (p.
200-207) , 225 p.

The chief initial deposition of Pu 239 is on
sineralized bone surfaces. The equation for
the dose rate resulting from this type of
deposition has beem previously derived.
However, as time progresses, this ipitial
surface deposition may become buried under
new layers of mimeralized bome or removed and
redeposited diffusely in mewly formimg bone.
Alterations in the deposition patterm change
the localized dose rate. In the article the
equations for the dose rate im soft tissue
are derived for 3 cases of special interest.
These are: a) dose rate from a umiforamly
radiocactive plane buried a certain distance
in mineralized bone, b) dose rate from a
uniforely radiocactive volume extending from
one distance to another in bomne and ¢} dose
rate from a thick uniformly radiocactive
volupe of mineralized bome. A comparisom is
nade of surface deposition versus volume
deposition and it is calculated that an
endosteal surface deposition of Pu 239 would
deliver 6-7 times more dose imto the soft
tissue lining the bome than would be the case
if the Pu vere uniformly deposited throughout
the volume of the trabeculae. (FHH)

<68>
Hetevier, H., 6. BRateau, R. Hasse, and D.
Holibe, Commissariat a l'Emergie Atomique,
Centre d°Etudes, Department de Protection,
Section de Pathologie et de Toxicologie
Experipentales, Bruyeres—le~Chatel, France.
1974, July

&4 Device for the Coantaminatiom of Laboratory
Apimals by Inhalation of Radiocactive Aerosols.
CEA-N~1722; 14 p. (Fremch, English Abstract)
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A system has been developed for the
contamination of rats, rabbits, dogs and
monkeys by inhalation of Pu 239 ozide
aerosols. The contasination enclosure is
fitted with an air circulation system, the
aerosocl generator produces standardized dry
asrosols and the aerosol concentration can be
regulated. The successive safety devices and
the particmlar restraining of the animals
reguired by the aerosol toxicity are also
described. (Auth)

€69>
Hewhinney, Jel., C.H. Hobbs, B.0. HcClellan,
Jod. Higlio, and D.0. Slauson, Lovelace
Foundation for Hedical Education and Research,
Inhalation Toxicology Research Imstitute,
Albuguergque, HH. 1974, Deceasber

Tozicity of Inkaled Polydisperse or Homodisperse
herosols of Plutonium 238 Pu 02 in Syrianm
Hansters. LF-493; Part of Boecker, B.B. and
Bupprecht, F.C. (Eds.), Annual Report of the
Inhalation Toxicology Research Imstitute,
October 1, 1973 through September 30, 1974, (p.
145-149) , 384 p.

Syrian hamsters have beem exposed wvia
inhalation to polydisperse aerosols, or one
of three sizes of monodisperse aerosols of Pa
238 Pu02 to achieve 7 levels of initial lung
burden im the polydisperse study and 4 levels
at each of the three somocdisperss studies.
Animals were exposed as young adults at 84
days of age. Groups of animals are being
maintained for serial secrifice to determine
the radiation dose pattern and for lifespan
observation to determime dose respomse
relationships. The data show slight
translocation of Pu 238 from the lumg to
liver and skeletom to 256 days post-exposure,
confireing the relatively imscoluble nature of
Pu 238 Pu02 particles. Significant excess
mortality has been observed in animals
exposed at the bigher levels (100-720 aCi
achieved imitial lung burden) im the
polydisperse study. The major pathological
finding in animals that have been ezamined
has been radiation pneumonitis and pulmonary
£ibrosis. Yo nalignant lesions have been
observed to date. Observatioms are
continuing om all survivors. {Auth)

Photomicroygraphs of Pu particles im lumg tissue
are given showing differences between the
monodisperse and polydisperse particles.

<70>
Hewhinney, Joh.p C.H. Hobbs, D.0. Slauson, and
H.A. Boyd, Lovelace Foundatiom for Hedical
Education and Research, Inhalatienm Toxicology
Besearch Institute, Albugquerque, NM. 1974,
December

Toxicity of Inhaled Polydisperse cm Honodisperse
Aerosols of Americium 247 Am02 in Syriam
Hamsters. LF-49; Part of Boecker, B.B. and
Rupprechty, F.C. (Eds.), Annual Report of the
Inhalation Tozicology BResearch Institute,
October 1, 1973 through September 30, 1974, (p-
156-159), 384 p.

Syrian hamsters have beem ezposed via
inhalation to polydisperse or monodisperse
aerosols of An 241 An02 to ketter define the
resulting dose response relatiomships. The
data reported are preliminary because the
study has been in progress less than 1 year.
animals were exposed to achieve graded
initial lung burdens of 240, 60, 15, 3.8,
0.95, 0.24 and 0.029 nCi Am 241 for the

polydisperse aerosol apd 240, 60, 15, and 3.8

%7

<68>

nCi Am 241 for three sizes of monodisperse
aerosols (0.75, 1.% and 3.0 um AD). Animals
are being maintained both for serial
sactifice to determine the radiation dose
pattern ard for lifespar observation to
deternine dose response relationships. Teo
date only amimals with the highest two
initial lung burden levels have shown an
excess mortality compared with the comtrel
groups. The major pathological findimgs to
date in animals that have died has been
radiation pneumonitis and pulmonary fibrosis.
Observations are continuing on all surviviang
animals. (Ruth)

Photoaicrographs of Am 2417 particles ia lung
tissue are given showing differences between the
ronodisperse and polydisperse particles.

<71>
Hewhinney, J.Ah., and C.H. Hobbs, Lovelace
Foundation for Medical Education and Research,
Inhalation Toxicology Besearch Iastitute,
Albuquerque, HH. 1972, November

Exposure of Syrian Hamsters to Chroamium 51
Labeled Aerosols of Plutominm 239 Dioxzide.
LF-45; Part of McClellan, R.0. and Rupprecht,
F.C. (Bds.}, Amnual Beport of the Fission
Product Inhalatiom Program, October 1, 1971
through September 30, 1972, {(p. 50-54}, 35% po

Syrian hamsters were exposed to a Cr 51
labeled Pu 239 PaPu02 aerosol to detersmine
the effectiveness of the gamma emitting tag
as an ald in the determination of lumg burden
of Pu 239 Pu02 during and soon after
experimental exposures. Aerosol sampling
during this ezposure indicated a bimodal
particle size distribution with about 25% of
the Cr 51 activity associated with particles
less than 0.5 um AMAD and of unknown density.
The remaining Cr 51 and all Pw 239 activity
was associated with particles of 2.0 um ANAD
and density of 10.3 gs/ca3. %hole-body
retention, initial tissue deposition, and
lang retention of the labeled aerosol was
consistent with the bimodal particle size
distribution. Im vitro solubility studies on
the reclaized aerosol particles used in the
exposure confiraed the aerosol
characterization and amimal data regarding
the nature of the aerosol. Results of the
study indicated that a modification of the
techniques and methods was necessary to
insure complete incorporation of Cr 51 into
the Pu 239 02 aerosol particles. (Aath)

<72>»
Hewhinney, Joh., B.A. Huggenburg, J.J. Higlio,
and R.0. HcClellan, Lovelace Foundation for
Hedical Education and Research, Inhalation
Tozxicology Besearch Institute, Albugquergue, HH.
1874, December

Ltung Retemtion and Tissue Distributiom of
Inhaled Plutonium 239 Rerosols Produced at
Different Temperatures. LF-49; Part of Boecker,
B.B. and Rupprecht, F.C. (Eds.}, Anmeal Report
of the Inhalation Toxicology Research Institute,
October 1, 1973 through September 30, 1974, (p.
40-42) , 384 p.

Lung retention and tissuve distribution of
inhaled@ Pu 239 aerosols produced at
teaperatures of 325, 600, 900 and 1150
degrees C were studied in beagle dogs for 56
days duratiomr. Aerosol characterization
showed no differences in activity medianm
aerodynanic diameter, geometric staamdard
deviation or im estimated density among the
various treatment temperatures. Lumng
retention and tissue distribution were
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determined in 3 aniwmals at each aerosol
production temperature and found to be
influenced by production temperature. At the
lover two temgeratures, significant
translocation of Pu 239 to liver and skeleton
occurred whereas at the higher temperatures,
only very small guantities of Pu 239 were
found in extrapulemonary tissues.
Translocation of Pu 239 from lumg to
tracheobronchial 1lymph nodes was not affected
by aerosol production temperatures. (Auth)

<73>
Bewissen, D.J., and J.H. Rust, University of
Chicago, Chicago, IL. 1971

Tupor Imcidence in C57 Black/6 Hice Treated with
Tritiated Thymidine. CONF-710809; Part of
Hoghissi, A.A. and Carter, H.%. (Eds.),
Proceedings of a Symposium on Tritium held in
Las Vegas, Wevada, August 30-September 2, 1971.
Messenger Graphics, Publishers, Las Vegas,
Nevada, (p. 252-267), 807 p.

A total of about 1,400 newborn male and
female pathogen—-free C57 Blacky/6 mice
received either tritiated thysidine
subcutaneously at one of the following dose
levels: 0.3, 0.4, 0.6, 0.9, and 1.5 uCi/g
body weight, or cold thymidine {(comtrols).

sometines the case with the kinetics of their
elimination. The rate of Ce 44 removal froa
canine and felime liver vwas ezceedingly low,
unlike that im rats, mice, guinea pigs and
rabbits. The amount of the deposited
saterial and the kinetics of its elimination
in case of Sr 90 and Pu 239 were determined
by the rhythe amd duration of the isotope
intake. From the data presented it was
observed that the results of experiments with
a single injection did not always
characterize the kimetics of the accumulation
of the isotope iam cases of its continucus
adainistration. Chelate compounds {(EDTA,
hexametaphosphate - HHP), isotope amd
ron-isotope cacriers, and the pH of the
original solution chamged the distribution of
hydrolyzed elements {(cerium, yttriuam) and did
not affect the type of distribution of
elements that were highly-soluble in water.
When the pH of the origimal solution
increased the amount of cerium and yttrium
deposition also increased in the orgams
coataining much reticuloendothelial elements
(liver, spleen) and decreased in the skeleton
and kidneys. The acceleration of the Ce 144
and ¥ 91 excretion caused by the chelate
compounds (EDTA, HHMP) was delayed with the
increase of the pH of the origimal solution.
{Auth) (JTE)

Due to cannibalism and other causes of early
mortality, 759 mice were observed through
entire life span up to 1,200 days and were
zoutinely autopsied at death. Hicroscopic
studies of selected tissues were perforzed on
all animals. The overall tumor incidemce for

<T5>
Hoskalev, Yu.I. (Ed.), Hot given. 1964

Pistribution, Biological Effects, and
Accelerated Excretion of Radiocactive Isotopes.
ABC-tr-7590; 405 p.

pooled comtrol groups was found to exceed
70%. Age-specific incidence rates appear to
fit 2 linear Gospertzian regressionm up to 750
days of age for all tumors, imcluding thymic
lyaphosarcomas, lyaphomas, leukemias,
hepatomas, thyroid and lung adenomas, fibro
and osteosarcomas, adencocarcinomss of the GI
tract, etc. In groups of anisals treated
with tritiated thymidine, age-specific
incidence rates for all tumors were higher in
sost imstances. It is concluded that
tritiated thymidine injected pcstnatally
within a dose range of 0.3 to 1.5 uCi/g
significantly increases the overall tumor
incidence in C57 Black/6 mice. Furthermore
tritiated thymidine appears to initiate a
triggering rather tham an inducing process in
tumor production. {Auth) (RAF)

<784>
HMoskalev, Yu.IZ., Not given. 1963

Actual Problems of the Distribution of
Radioisotopes and the Kinetics of their
Excretion. STI/PUB/65; Part of Proceedings of a
Symposion on the Diagnosis and Treatment of
Radioactive Poisoning held im Vienma, Austria,
Cctober 15-18, 1962, (p. 287-306), 450 p.
{Russian, English Abstract)

The character of the distribution of
tadicisotopes (Cs, Rb, Sr, Ca, Ba, BRa, Ce,
La, Pm, Sb, Te, Pu, ¥, %r, Ru, Kb, Po),
depending on the way and rhyths of their
administration, the physiological state of
the organism and physico-chemical factors
were discussed. It was shown that 10 to 18%
of some radioisotopes (Cs 137, ®b 95, Zr 95,
Y 91, Ru 106, and Ce 144) retained in the
lungs when aduninistered by inhalation.
Cesium and especially stromtius are absorbed

Results of comprehensive experisental
research by a team of authors atre set forth
in the three sections of this book. The
first section contains data on the pattern of
distribution of radionuclides in different
species of animals (rats, rabbits, dogs and
large livestock such as pigs, sheep and
cattle) as related to rate and route of
adminstration. The studies include
distinctive distribution features of specific
radioisotopes administered by inhalation,
kinetics of accusulation and excretion
following a single admimistration and chroaic
intake of Pu 239, Cs 137 and Sr 90 amnd
patterns of transfer of Sr 90 to offsprimg in
dogs, sheep and cows. Section two contains
information on the biological effects of
various radioisotopes on different animal
species, Studies include data on differences
of biological effects of Sr 90 as related to
the rate of intake, lomg-teram bioclogical
effects of Pu 239, Sr 90, Cs 137, Ps 147 amd
Kb 95 given to dogs in small doses,
descriptions of patholegical lesions in
acute, subacute and chronic radiation
exposure and changes im the composition of
peripheral blood at different time intervals
after radiation exposure. The third section
contains studies on the accelerated ezcretion
of radioisotopes from the orgamism as well as
decreased absorptiom thereof from the
gatsrointestinal tract. The effects of
chelating agents and the influence of some
dietary components on deposition and
excretion of radionuclides are discussed. A
bibliography of three-hundred and thirty
references is given. Thirteen articles have
been entered separately imto the data base.
{BAF)

from the lungs extremely rapidly, while the
absorption of ruthenium, cerium and
particularly plutonium is slow. The type of
distribution of radiocactive isocotopes did not
depend on the species of the animal, as was

<T6>
Hoskalev, Yu-.X., L.A. Buldakov, MN.A.
Koshurnikova, A.P. Nifatov, and G.N. Reshetov,
Hot given. 1966
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Combined Effect of Strontium 90, Cerium 144 and
Flutonium 239 on the Rat Organisa (Report 1).
ABC-tE-6944; Part of Hoskalev, ¥Yu.Z.,
Distribution and Biological Bffects of
Radioactive Isotopes, (p. 441-452), 718 p.

The elimination of stromtium, ceriem amd
plutonium from the critical organs of rats
obeys an exponential law during the period
fros the 16th until the 918th day of
observation, regardless of vhether the
isotopes were adainistered singly or im a
comrbination. On combined administration of a
pair of isotopes with the mame or differemt
nature of distributiom in the organism, most
of the resulting radiation imjuries not only
are additive {(ceriuva with plutonium) but also
pmanjifest theamselves earlier (imp most cases
for strontiue with cerium or stromtium with
plutoniun) given the same or evem Samller
absorbed radiation doses. The RBE of
platonium compared with beta-emitters differs
for different criterioms amd, moreover,
depends on the amounts of isotopes
incorporated. {(Auth)

Table 2 shows the comtent of Sr 90, Ce 144, and
Pu 239 in the skeletom and liver of rats and the
rate of elinination of radioisotopes from the
¢rgans. Table 3 shows the LD 50 and occarrence
freguency of various symptoms of radiation
injury in rats treated with Sr 90, Ce 144 and Pu
239 separately and in cosbination.

<7
Hoskalev, Yu.l., L.2. Buldakov, H¥.2
Koshurnikova, A.P. Hifatov, and G. . Reshetov,
Hot given. 1966

Combined Rffect of Stromtium 90, Ceriup 1484, apd
Plutonium 239 on the Bat Organise {Report 2).
REC-tr~6944; Part of Hoskalev, Yu.ZIL.,
Distribution and Biological Effects of
Radioactive Isotopes, (p. 453~462), 718 p.

Separate and combined admimistration of Sr
90, Ce 144 and Pu 239 increases the freguency
of tumors im experimenmtal rats. Combined
administration of pairs of isotopes, compared
with their separate administration, magnified
the osteosarcomogenic amd leukomogenic effect
vhen strontive is adeinistered together with
ceriam or with plutomium, causes these
effects to be additive whem cerium is
administered together with plutcniug, and
magnifies the cirrhosogenic effect when
ceriva is administered together with
plutonium. (Auth)

£78>
Hoskalev, Yu.Il., G.B. Zalikim, and A-I. Semenov,
tot given. 1974, June

Kinetics of Curism 244 Accugulation im Orgams
and Tissues of Rats in Chreonic Introduction of
the Isotope Into the Body. Gigiema i

Sanitariya, 6, %#1-43. (Russian, English Summary)

The kinetics of Ca 244 accusulation in case
of chronic subcutaneous introduction of the
isotope was studied in experiments perforamed
on rats. The data show that an intemsive
accumulation of Cm 244 takes place for 32 to
6% days. The amount of isotope accumulated
vas deternined im the liver, kidneys, and
other orgamns; however, in the bone it anever
attained a balanced level during 256 days of
the experigent. The possible reasans for the
low Cm 284 deposit in the skeleton in case of
chronic introduction of the isotope are
discussed. (Auth)

<76>

<79>
Hoskalev, Yu.Il., G.A. Zalikin, R.H.
Lyubimova~-Gerasimova, I.K. Petrovich, and E.I.
Rudnitskaya, Institute of Biophysics, Hoscow,
USSR. 1974

Kinetics of Exchange and Biological Actiom of
Americium 281 in Dogs. ARC-tr-7571;
Radiobiologiya, 14(2), 261-265: Part of
Radiobiology, (p. 131-137}, 214 p. (Russiaa,
English Abstract)

The influence of tozic doses of americium 241
on dogs vas studied. It was established that
the basic orgams of depositiom of the
radionuclide are the skeleton, liver, and
kidneys. In the acute phase of the lesiom,
henorrhagic diathesis is the predomimant
factor, while in the chronic phase of
radiation sickness, the entire symptom
conplex of somatic effects develops,
including leukemia amd tumors. (tr-auth)

<80>
goskalev, ¥Y9.I., G-A- Zalikin, Y.H. Strel®tscova,
A.I. Semenov, I.K. Petrovich, amd E.S$. Zhoreova,
Institute of Biophysics, Hoscow, USSR. 1974,
August

Bieclogical Action of Califormium 252,
AEC~-tr-7571%; Part of Radiobiology, (p. 138=-143),
214 p.; Badiobiologiya, 14{2), 266-270.
{Russian, English Abstract)

The values of acute, subacute and chronic
effective doses of nitrate of Cf 252 injected
intravenously to white rats, as well as doses
not effective on the average life of animals
have been experimentally estimated. Changes
iz the morphological composition of
peripheral blood have been studied and the
causes of death of animals amalyzed. (D)

<81>
Huntz, J., and E.5.6-. Barron, University of
Chicago, Chicago, IL. 11945, April 12

Blectrophoretic Amalysis of Blood Plasma.
CH-2786; Part of Barrom, E.S5.6., et al, Health
Problens Belatimg to Product for Honth of Harch,
1945, (p. 20-24), 34 p. (Declassified January
18, 1956)

Two dog were injected with plutonium citrate
{0.286 mg/kg intravenously or 0.404 mg/kg
intramuascularly}. The blood plasma was
dialyzed and electrophoretic patterns were
established with 8 serus conpoLents.

Althotgh there was mo significant chamnge im
the concentration of total plasma protein up
to 21 days after the intravenous injection
there vas some imcrease in the concentration
of the second two alpha globulin fractions
seven days after injectiomn. Fourteen days
after injection, the albumin fraction was
considerably lowered; and the second two
alpha globulims and the beta
globulin-fibrinogen fractiomns were
pronouncedly imcreased. Twenty-one days
after injection, the albumin fraction started
to increase; the first two alpha globulins
fell markedly; the second two alpha globulins
came back to normal; the beta globulims
-fibrinogen fractions were still elevated;
finally the alpha globulin started to
increase. The intramuscularly imjected dogs
shovwed no significaent changes in the
concentration of the various protein
fractions. Plutosiuz vas foumd largely im the
beta globulin fraction of the plasma
proteins. At mo time was there a measurable
anount of plutonium in the dialyzable



<81>

BIQLOGICAL ASPECTS
ANIHBALS

<81> COHT.
fraction. (RAF)

<82>
Habors, Codey JC., University of Utah, College
of #Hedicime, Radiobiclogy Division, Department
of Amatomy, Salt Lake City, UT. 1972, Harch 31

Plasma Cortisol and Corticosterone Levels in
Beagles. 1. Preliminary Values for Ccntrol and
Radionuclide Bearing Animals. COC~119-246; Part
of bDougherty, T.F., BResearch in Radicbiology,
Annual Report of Work im Progress im the
Internal Irradiation Progras, {p. 365-371), 380
Pe

Beagle plasma cortisol was measured by a
coapetitive protein bimding teclmique and
plasea corticosterone measured by
radioirmancassay. & group of nineteen
control and nine radionuclide Lkearing dogs
studied showed higher steroid levels in
fepale beagles than im males. FPor male
anipals, the average amount of cortisol in
control animals serum is 2300 (S)2ng%@2ng% ag/
100 ml. %he average cotticostesone value is
158 ng % and the average
cortiscl:corticosterone ratio is 15.5 in
control beagles. For female animals, the
average control plasaa cortisol level is 3450
ng % and the average corticcsterone level is
361 ng%. The average cortisol:corticosterone
ratio is 10.4, lover than the ratio in males.
It also appears that both cortisol and
corticosterone blood levels are diminished im
radionuclide bearing dogs. (Auth) (FHH)

~83>
dabor8e Coday JL., and J.S. Hinckley, University
of Utah, College of Hedicine, Department of
Anatomry, Salt Lake City, UT. 197%

Cortisol Hetabolism im Skin of Beagles Bearing
Americium 241. Radiation Research, 61, 513-518,

Skin from beagles bearirg Am 241 with apd
without tumors and from comtrols vas studied.
A1l of the irradiated amimals received 0.3
uCiskg of Am 241, IV in a single dose, and
were injected in young adulthood at about 17
sonths of age. Full-thickness skim biopsies
were obtained from the backs ¢f the beagles,
weighed and minced in iced Krebs phosphate
buffer, pH 7.4. An eguisolar mixture
containing 270 p moles of (C 14} cortisol
(15,000 dpn} and (H 3) cortisone (150,000
dpr) was added to each incubation f£lask.
Chromatography and liguid scintillation
counting were carried out. The net
netabolism of cortisel was calculated by
adding (€ 18) cortisol smetabolites and
subtracting the amount of (H 3) cortisone
reduced to cortisol in the reverse reaction.
It was shown that the metabolise of (4-C 14)
cortisol was significantly elevated over
controls in both Ae 281-injected groups.
This metabolic alteration may imdicate a
radioinduced change in cortisol metabolism by
skin from Am 28 1-injected beagles.

(Auth} (PuH)

<84>
Hicksony JeJ., Umiversity of Chicago, Chicago,
iL. 1945, Februarcy 12

flealth Information Heeting, Janwary 16, 1945,
£5-1907; 6 p. {Declassified February 15, 1956)

Resdlts of several ezperiments wvere presented
at the meeting. For Hanford soils, the data
showed that fission products were absorbed
very vell if the soil was not completely
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watted. Data on exposure of animals to Pau
snoke showed that in 64 days about one-half
of the oxide seoke present im the lungs was
eliminated. The half-life of Pu chloride and
Pu nitrate saoke, was somevhat less.
Distribation of Pu im rats at 256 days showed
that for Pu (¢3) there was 45% in the
skeletor, for Pu(¢+y) there was 49% apd for
Pu(e6} there vas 44%. Detailed studies were
dome on a dog, weighing 7.4 kg, injected
intravenously with 2600 ug of Pu(¢6) nitrate
(0.38 ug/g body weight). The ezcretion
studies showed a total of 6.58% of the amount
injected was ezcreted im the uripe, with
6.22% being ezcreted im the first 6 hr. The
feces excretiom totaled 3.5% for 16 days.
Analysis of tissues showed the highest
activity in the spleem with approximately 6
ug/g being found. The liver coantained
approxipately 3 ug/g, bromchial lymph mnodes
had 1.2 ug/g and gall bladder 0.9 ug/g. The
deposition im bope and activity of blood were
discussed. It vwas shown that the Pu was
deposited primarily bepeath the endostesm in
the bone marro¥. For the proteiss studied,
the albumin and gamea globaulin fractioms
renained uachanged in total gravity while the
alpha amd beta globulins altered markedly. A
copparison was made betweer Ra apd Pu. In
sice, Ba had essentially the same teozic
levels as Pu. Radioautographs of the spler~m,
liver and bones of rats injected with P were
presented. The blood vessels shoved =o
acitivty while much activity vas sceem imn the
spleen nodules. Ezperiments on mice exrased
to fast neutrons vere also reported as well
as investigations om the CD 50 for P 32 im
rats, mice and rabbits. (FPHH)

<85>
Bolibe, D., and E.R. (Tramslator) Appleby,
Battelle Hemorial Institute, Pacific NHorthwest
Laboratories, Richlamd, WA. 1973, October 25;
1973, January 8

Elimination by Puleonary Lavage, In Vivo, of
Inhaled Plutonium Ozxide Particles--Description
of Technigues Used. BHHEL-tr-96; 9 p.; Comptes
Rendus Academy of Science, Series D, 276(2),
225-228.

Hale and female baboon monkeys, weighing 4 to
6 kg, were exposed to plutoniug oxide
particles with a mean diameter of 0.5 un by
inhalation. Pulmonary lavage was carried out
with a sterile solution of sodiug chloride.
The technique and eguipsment are described.

It was found that in a series of 6 lavages,
85 to 90% of the yield was obtained.
EInflammatory reactions were diserete and
brief; no infection was observed. Bfficiency
of the lavage was characterized by coemparing
radicactivity presemt im the wash water to
the pulmonary burdem. There was a good
correlation between radioactivity elimimated
and nuaber of alveolar histiocytes presemt im
the wash liguid. (LB)

<86>
Hot givem, Argonne National Laboratory, Argoane,
IL. 1973, December

Division of Bioclogical amd Hedical Research,
Annual Report, 1973. ANL-8070; 282 p.

¥ine major research prograsms are uandervay in
the Division of Biological and Hedical
Research. The programs are: HNeutron and
Gasma Bay Tozicity Stedies, Radiationm
Tozicity im Dogs, Carcinogenesis,
Experimental Radiation Pathology, Aging,
Biochenistry, Biophysics, Holecular and
Radiation Genetics, and Laboratory Animal
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Facilities. In this report the status of
individual studies being carried out under
sach of these prograss are presented alomg
with brief summaries of the overall purposes
of the prograsms. Three acrticles were
selected for separate input into the data
base file. (JTE) (CTS)

<87>
Painter, E.B., and E.R. Russell, University of
Chicago, Chicago, IL. 1945, #ay 9

Effect of Plutonius onp Dogs. CH-2905; Part of
Honthly Health Repcrt onm Problems Belating to
Product for Honth of April, 1945, (p- 10), 29 p.
{Declassified December 22, 1952)

Opn the 54th day following intramuscular
injection of plutonium{¢6) citrate at a dose
of 0.4046 mg/kg, dog 38 had lost 14% of its
ipitial weight. Dog 39, injected
intravenously, had lost 17% of its imitial
weight. Pood and water consumption were
reduced compared to controls. Heart rate,
rectal temperature and plasma volume were
constant over the last month. The red blood
cell count contimued to £all im dog 39, but
rose in dog 38. The total white blood cell
count, and primarily lysphocytes, remained
low. Heterophils shoved some recovery.
Approzimately 0.01% of the injected dose was
ezcreted daily in the urive and 0.02 to 0.03%
in the feces. (ST)

<88>
Farky JeFo, E.B. Howard, and ¥.Jd. Bair, Battelle
femorial Institute, Pacific Northuest
Laboratories, Richlamd, %A. 1969

Acute Tozicity of Inhaled Plutonius 238 Diozide
in Beagle Dogs. AFPHL-tT=-69-75; 61 p.

Beagle dogs 43-47 months old were givem a
single 15-minute ezposure to aerosols of
Pu238 Pul2. The count mediarn diameter ranged
frog 0.08-0.06 ua, the mean aerosol
concentration ranged from 7-53 uCi/l and the
estisated total Pu 238 inhaled ranged from
370~-3500 uCi. The mean whole body retention
half-tiee for the alveolar-deposited
plutonium was akout 800 days. The mean lung
retention half-time for the
alveolar-deposited plutonium was 290 days.
The dogs died or were sacrificed when
clinical signs indicated death was imminent
27 to 9% days after exposure. The body
burden at death ranged froa &4 to 261 ucCi
with 92 percent of the body burden im the
lungs, 3 percemt im the tracheokronchial and
mediastinal lyeph nodes, 3 percemt im the
skeleton, and 1 perceat im the liver. The
highest comncentration occurred inm the
tracheobronchial lysph nodes followed in
descending order by lungs, mediastimal lymph
nodes, liver, and skeleton. Respiratory
insufficiency, arorexia, body weight loss,
and lysphopenie were the primatry climical
signs. Pathology in the lungs consisted of
extensive vascular damage, hemorrhage, edema
with fibrinous trensudate f£illimg many of the
alveoli and bronmchicles, and localized areas
of alveolar septal thickening, emphysema,
fibrosis, bronchiolar metaplasia, and
geoplasia. There was necrosis of the
tracheobronchial and mediastinal lymph nodes
uwith £ew viable lymphocytes reemaiping amnd
lymphoid tissue was replaced with
proliferating fibroblasts and collagen. The
trabecular bone and marrow showed localized
areas of necrosis, degemeratica, osteoclastic
‘ activity, and fibroplasia associated with the
plutonius. The bioclogical effects in beagle

<86>

dogs that inhaled acutely lethal guantities
of Pu 238 Pul2 vere very similar to the
effects observed previously im beagle dogs
after inhalation of Pu 239 02 except lesions
in the skeletom were more extemsive im the Bt
238 Pu02 ezposed dogs. Because of the
relatively higher rate of translocation of Da
238, the lomg—~term toxicity of these two
isotopes may differ both guantitatively and
gualitatively. {(Auth) (Fuu)

Table 13 shows comparison of the Pu lung burdeas
at death im dogs and rats after imhalation of Pu
238 Pud2 and Pu 239 Pu02. FPigure 15 shows early
epithelial tumor formatiom in 2 dog. Several
radiocautographs showing lymph nodes sevemty-siz
days post-exposure are given.

<89>
Rehfeld, CoBo, and F.H. Sorenson, University of
Otah, College of Hedicime, Radiobiology
Division, Department of Amatony, Salt Lake City,
gT. 1960, Harch 31

Euvironmental and Radiatiom Effects on the
Dental Health of Beagles. C00-220; Pact of
Dougherty, T-F., Research im Radiobiology, 2m
hnnual Report of Work im Progress om the Chromic
Toxicity Programs, (p. #3-72), 225 p-

The toxicity and coamtrol beagles of the
Radiobiology Laboratory have exhibited
obvious signs of odontopathy throughout most
of the period im which the dogs have been
closely observed. Study has revealed that
periodontal disease is mearly uasiversal in
the dogs wnder cobservation amd is probably
caused by a soft diet and/or lack of dental
exercise. Distinct from the periodomtal
disease is a dental disease, apparently due
to the presence of radionuclides, which is
characterized by the resorption of the zoots
of the teeth. The study deals primarily wita
those dogs having burdems of Ra 226 and Pu
239 and in comparison the percentage of tooth
loss due to resorptiom appears to be greater
in dogs bhaving a Ra 226 burden tham those
having Pu 239. Direct relationships between
dose of isotope and tooth resorption
mortality anéd batueen isotope burdem time and
tooth resorptiom mortality vere found. Ho
such clear cut relationship was found with
periocdontal ascribed tooth mortality when
conpared with isotope levels, though a direct
relationship between age and periodontal
disease losses had been previcusly shown %o
exist. {Auth.}

<90>
Betherford, J.Co, A.L. Brooks, and B.0.
HcClellan, Lovelace Foumdation for Hedical
Bducation and Research, Inhalaticn Tozicology
Besearch Institute, Albuquergue, WH. 1972,
November

Barly Distribution and Betention of 0.3 um
Honodisperse Plutoniua 239 Diozxide Particles im
the Chinese Hanmster. LF-4%; Part of HcClellan,
R.0. and Rupprecht, F.C. (Eds.), Annual Report
of the FPigsion PRoduct Imbhalation Program,
october 1, 1971 through September 30, 1972, (p.
61=-64) , 355 p.

Forty-eight Chinese hamsters vere
intravenously injected with monodisperse 0.3
um Pu 239 Pu02 particles labeled with Cr 51%.
Twenty-four animals were injected at each
activity level of 2 z 10¢(E-3) and 6 x 10(E~-5)
uCi Pu 239/gm body weight. Four amnimals at
each activity level were sacrificed at 0, 2,
4, 8, 16 and 32 days post-injection. The Pu
239 vas avidly retained with a slight
decrease by 32 days to %4% of the initial
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activity. At all sacrifice times, the liver,
spleen and remaining carcass contaimed about
90%, 2.0% and 8.0% respectively, of the
sacrifice body burden. The activity per granm
of tissue was akout equal for the liver and
spleen, indicating equal competence of the
reticuloendothelial system in these two
organs and an equal dose commitment. These
studies will serve as a basis for average and
local dose calculation in future pathological
and cytogemetic studies using ecnodispersed
Pu 239 Pu02 particles. ({Ruth)

<91>
Rhoades, R., University of Chicago, Chicago, IL.
1945, Harch 14

Histological Effects of Product on Mice.
CH=2740; Part of HMonthly Health BReport on
Problems Relating to Product for Period Emding
February 15, 1945, (p. 7), 16 po (Peclassified
January 2, 1952}

The histological effects of Pu, 1.25 ug/g
body weight, adsinistered intravenously to
A4BC mice are reported. The effect on the
spleen was the elimination of exythropoiesis
between the 10 amd 19 day post-injection
intervals followed by a returm of red cell
formation in increasing amounts, umtil at 42
days most of the organ comnsisted of closely
packed erythroblasts. As the red pulp becanme
depleted of erythropoiesis, the size of the
spleen diminished. However, as function was
regained, the orgam returned tc npormal size.
The lyeph nodes were also exzaminped
superficially. (FHNH)

£92>
Bosenthal, H.¥., Rgronne National Laboratory,
Argomne, IL. 1956, August

The Use of Zirconium and Other Carriers im the
Removal of Radicelements from the Body.

Conments on the Use of Complexing Agents.
AHL~5584; Part of Rosenthal, H.¥. (Bd.}, Therapy
of Badioelement Poisoning, Transcriptiom of a
Heeting on Ezperimental amd Climical Approaches
to the Treatment of Poisoning by Radiocactive
Substances held in Lemont, Illincis, October
20-21, 1955, (p. 100-113), 175 p.

The carrier concept of radioelement removal
using studies om the distribution of
plutonium and yttriues as affected by
zirconium and other hydrolyzable metal
carriers is reviewed. The effect of
carriers, such as zirconiuam citrate is on the
circulating radionuclide. Reduction of bone
deposition is accomplished by the excretion
of the blood radionuclide rather than removal
of that already deposited in bome. Thus,
carriers are effective only if used
inmediately following contamination. There
is no evidence cf significant reduction of
body burden by carriers if the radiocmuclide
is already deposited im the bone. Studies on
the use of other metal carriers and
coaplexing agents are also discussed. (ST}

<£93>
Rosenthal, H.%., H. Brown, D.L. Chladek, E.S.
Horetti, J.J. Russell, and A. Lindenbaum,
Argonne Watiowal Laboratory, Division of
Biological and Hedical Research, Argomne, IL.
1973

Rempoval of Plutonium from House Liver by Glucan
and DTPA. Radiatiom Research. 53, 102-114.

Glucan from yeast is additive with DTPA
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{diethylenetrianinepentaacetic acid) im
renoval of polymeric plutonium 239 from the
mrouse liver. At 47 days after adnministration
of plutonium, the met removal was 8.5% of the
injected dose by glucam alone, 115% by
tuice-weekly DTPA treatments, and 19.5% by
combined therapy. A4 60 ag/kg dose of glucam,
given intravenously, was equally effective
when given {(a) imn a single injection, (b)
divided imto three daily injectioms, ({c)
given 5 days or 3 hr before plutosmiusm, or (4)
5 days after plutomiuve. A 15 mg/kg dose of
glacan was aleost as effective as higher
doses (30-120 ag/kg). Hepatic plutonium
removed by glucam was excreted im the urine
in the presemce of DTPA, or was appareatly
translocated to the skeleton without DTPA.

bs shown earlier for monomeric plutonium in
the mouse, liver deposits of polymeric
plutonius are excreted primarily through the
feces, both with and without DTPA, and
skeletal deposits removed by DTIPA are
excreted through the urine. Twice-weekly
injections of 100 or 500 mg/kg of DTIPA are
eqeally effective in removal of polymeric
platonium from mouse bose and liver, alseo
confirning results with monomeric plutonium.
(Auth)

<94>
Rosenthal, ¥.%., and A. Lindemnbaum, ATgonme
National Laboratory, Argomne, IL. 1967, December

Osteosarcomas As Belated to Tissue Distcibution
of Honomeric and Polymeric Plutomius im Hice.
ANL-7809; Part of Biological and Hedical
Research Division Annual Report, 1967, (p. 180) 4
300 p.

The long-term effects of ungraded, midrange
polyaeric plutonium (about 66%
ultrafilterable) and of monomeric plutonium
(93% ultrafilterable) intravenously injected
into mice are compared, using the bome burden
of plutonium 15 days after imjectiom as the
basis of reference. Two levels of polymeric
plutoniums in the total skeleton (0.015 and
0.0087 uCi) and three of monomeric plutonium
{0.025, 0.012, and 0.0058 uCi) were compared,
the lower levels in each case resulting from
DTPA therapy. Extrapolation of the results,
to enable comparison of the effects of equal
amounts of plutonius in the bone, showed that
aice injected with monomeric plutonmium,
compared to those injected with polymeric
plutonium (a) had at least twice as high am
incidence of osteosarcomas (twice as many
pice with tumors and more tumors per mouse);
{(b) died with osteosarcomas at approximately
the same rate after the latent period; amnd
{c) survived approximately as long.
Differences im the microdistribution of the
plutoniue on bone surfaces anmd im marrov are
considered primarily responsible for these
differences; other possible factors are also
discussed. (Auth) (Complete Text)

See also CONF-670938, Part of Hays, C.¥%., et al
(Bds.), Proceedings of a Symposium on Delayed
Effects of Bone-Seeking Radiomuclides, {p.
371-386) , 1969.

<95>
Rosenthal, M.¥., A. Lindenbaum, D.¥%. Bazter,
G.S. Kalesperis, E.S. Horetti, amd J.J. Russell,
Argonne HNational Laboratory, Division of
Biological and Hedical BResearch, Argonne, IL.
1975, August

Removal of Polymeric Plutonium from Dogs with
DTPA and Glucan. HBadiation Research, 63(2),
253-261.
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A highly polymeric preparation of plutonmium
239 vas injected imtravenously into five
groups of adult beagle dogs. An untreated
control group vwas killed at 6 days after
injection. The four treated groups, killed
at 90 days, received one of the following by
intravenous injectiom: (a) 15 mg/kg of glucam
on days 6, 34, and 623 (b) 100 eg/kg of the
calcium chelate of DTPA, tuice weekly for 12
wk, beginping on day 6; {(c} both of these
treataents; or {4) salime. Betwen days 6
and 90, the amount of plutomium im the liver
decreased from 92.2 to 85.6% of the injected
dose (ID) after saline, to 81.6% after
glucan, to 77.8% after DTPA, and to 71.0%
after both glucan and DIPA. The decrease to
71.0%, an approzxipately additive effect, was
statistically sigpificant. Im dogs treated
with either salime or glucan, the plutoniunm
levels of the bemes and the soft tissues
other tham the liver were higher than those
in apimals treated with DTPA. The 90-day
ezxcretion of plutoniua in feces was low in
all groups (3.3% ID, or less), while urimary
plutoniuvm was 3.5% ID after saline, %.0%
after glucan, 13.4% after DTPA, and 21. 1%
after glucam plus DTPA. These results
confire in dogs, as previously determined in
mice, the action of glucan as am adjunct to
DTPA in removal of polymeric plutonium from
the liver. ({Auth)

Table 1 shows the distribution of polymeric Pu
in the dog as affected by DTPA and glucan
therapy initiated € days after Pu injection

£96>
Rosenthal, M.¥., Y-.E. Rahman, BE.S. Horetti, and
E-A. Cerny, Argonne Hational Laboratory,
Civision of Biological and Hedical Research,
Argonne, IL. 1975, August

Bepoval of Polyseric Plutoniua by DTPA Directed
Into Cells by Liposome Encapsulation. BRadiation
Research, 63(2), 262-274.

DTPA (diethylenetriamimepentaacetic acid)
encapstlated within 1ipid spherxules
{liposomes) reacved more plutomina (Pu) froam
the liver and femurs of mice (80-100 days old
and weighing 25 to 27.5 g} injected with
polymeric Pu than comnventional
nonencapsalated DTPA. A single intravenous
injection, 3 days after Pu 239 injection, of
100 mg/kg of the calciue trisodium salt of
DTPA encapsulated in liposomes made with
phosphatidylcholine and cholesterol (331)
reduced the Pu im liver to 43-51% of the
control level at 10 days, compared to 60%
after injection of pomencapsulated DTPA. It
reduced the Pu in the femurs to 60.4-62.5% of
the control level, compared to 83-113%.
Liposomal DTPA was equally effective when
given intraperitoneally, or when stored for 3
days before use. Liposomal DTEA at doses as
lov as 25 eg/kg was not significantly less
effective than a higher dose of 100 mg/kg.
Four once-veekly imjections of liposomal DTPR
continved to give improved removal of Pu
compared to convemtional DTPA. When given 20
days after Pu, liposomal DTPA had a greater
advantage over nonepcapsulated DIPA in the
liver tham at 3 days, and removed 22% of the
Pu from the femurs, comngared to no removal by
the nonencapsulated fors. DTPA liposomes
made with lipids cther tham
phosphatidylcholine and cholesterol, or with
different surface charges, thus far offer no
advantage for Pu removal. {Auth)

Tables 1 and 2 give the removal of Pu from liver
and skeleton.
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<95>

<97>
Rudnitskaya, B.I., and Yu.I. Hoskalev, Not
given. 1974, april

Somatic Effects im the Action of Americium 241
on Amimals. Gigiena i Sanitariya, 8, 46-50.
{Russian}

Death in dogs following acute injury from
0.06 to 0.01 uCisg doses of AmCl3 is due to
an agranelocyte syndrome. With suhacute and
chronic doses of Am 241 in dogs {in 100% of
the cases), cirrhosis of the liver
developeded with portal hypertension.
and chronic radiation sickness showed
cardiovascular imsufficiency synptoms.
Heoplasias develop, at different tinmes, in
50% of the cases. The microgeometry of Anm
241 dispersion in the liver, medullary
regions of the kidneys, and hematogeaic
organs differed in the formation of dense
“gtars? vhich played anm important role im the
development of remote segquelae,

(2uth} (Tramslation)

Acute

<98>
Rubmann, A.G., and D.L. Berlimer, University of
Utah, College of Hedicime, Radiobiology
Division, Department of Apatomy, Salt Lake City,
0T. 1964, September 30

Serum Lactic Dehydrogenase Levels In Adult
Beagle Dogs. C00~119-231; Part of Dougherty,
T.F., Research in Radicbiology, Annual Report of
Work im Progress on the Chronic Tozicity
Progran, {(p. 85-98), 172 p.

Seruz lactic dehydrogemase (LDH)
determinations were performed ou 101 beagles
from a colony used in the study of long ramge
effects of internally deposited
radionuclides, namely Th 228, Ba 224, Ra 226,
Ra 228, Sr 90 and Py 239, all of which had
been injected intravenously as a single dose
of varyimng levels of radioactivity.
Statistical apalysis of results revealed no
significant differemces among groups
separated by radioisotope injected, number of
days elapsed since nuclide imjected, amd
disease state. Sera from moderately
hemolyzed blood samples were sigmificantly
higher in LDH level than sera from
nonhenolyzed or slightly hemolyzed blood
sanples. Dogs who received high doses of
radionuclides had blood LDH levels
significantly bigher tham those of control
dogs. It is concluded that serum LDH is not
a consistent imdicator of pathologic states
in the adult beagle dog. (Auth) (FuH)

£99>

Ruhmann, A.G., and B.L. Berliner, University of
Utah, College of Hedicime, Radiobiology
Division, Department of Anatony, Salt Lake,
city, ©T. 1965

Serum Lactic Dehydrogenase Levels ian Adult
Beagle Dogs with Internally Deposited
Radionuclides. Radiation Beseavch, 26, 287-2%4.

Serua lactic dehydrogenase deterainations,
perforned on 110 beagles from a colony used
in the study of long-term effects of
interpnally deposited radionuclides, imncludiag
Th 288, Ra 224, Ra 228, Ra 226, Sr 90 and Pu
239 revealed a mean LDH level of 22.8 umnits.
Dogs receiving high doses of radiatioa had
blood LDH levels sigmificantly higher than
those of control dogs. Amimals having
osteogenic sarcomas and other pathologic
states had normal LDHE levels. Statistical
analysis tevealed no significant differences
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among groups separated by radioisotope or
tine elapsed after nuclide was injected.
Sera from mederately hemolyzed samples were
significantly higher in LDH level thamr sera
from nophemolyzed of slightly hemolyzed blood
samples. It is concluded that serum LDH
level is correlated with level of internal
irradiation but is not a coasistent indicator
of pathologic states im irradiated dogs.
(Aath)

<100>
Russell, E.R., H. Delaney, and E. #Hotta,
University of Chicago, Chicago, IL. 1945, April
12

Effects of Prodect Upom Dogs. CH-2786; Part of
Barrof, E.S5.6., et al, Health Problems Relatiag
to Product for Homth of Harch, 1945, (p. 18-20),
38 p. (Declassified Januvary 18, 1956)

One dog (No. 38) received 2.963 mg of product
as plus six citrate imtramuscularly. The
dose corresponded to 0. 404 ag Pe per kilo
body weight. The second dog (No. 39) was
injected intravenously with 1.630 mg of
product as plus six citrate im 0.615 ml.

This dose corresponded to 0.286 mg Pu per
kilo body weight. These dogs were compared
with dog No. 33 which received a dose of 0.36
ag/k of Pu{¢6) nitrate intravemously. Dog
No. 38 excreted 236 ug or 7.95 percent of the
injected dose. The total Pu excreted per day
decreased rapidly, falling to approximately
0.015 percent of the imjected doses at the
end of sixteen deys. At the emnd of 24 days
the daily urimary excretion was still betveen
0.01 and 0.015 percemt. The toctal urimary
excretion at 16 days ia dog 38 was %954, in
dog 39 was 14,01 and in dog 33 was 6.76% of
the imjected dose. During comparable 10 day
periods total excretion (urimary and fecal)
was 15.3% for dog 38, 24.4% for dog 39 and
10.0% for dog 33. In view of the greater
excretion, dogs 38 and 39 received a smaller
dose of irradiation than did dcg 33. The
concentration of product in the blood and its
distribution between plasma and cells is
given. It was found that the rate of removal
from blood was greatest with 6¢ pnitrate
administered intravemously, less with ¢6
citrate administered intravenously and least
with 6¢ citrate administered istramuscularly.
In view of the high imitial coancentratiom in
the blood and high early excretion in the
intramuscularly injected dog, aksorption froam
the mascle must have been rapid. (FuM)

€101>
Sanders, C.L., Battelle Heamorial Imstitute,
Pacific Worthwest Lahoratories, Richland, WA.
1976

Effects of Tramsuranics on Palmomary Lymph NHodes
of Rodents. BNWL-SA-5056; CONF-T740%930: Part of
Radiation and the Lymphatic Systes, Proceedings
of the 14th Annunal Hanford Biology Symposiua
held im Richland, Washington, September
30~0ctober 2, 1974, (p. 225-229), 258 p.

Pulmonary lymph modes have been suggested as
the ®critical® tissue for imsoluble, inhaled
transuranic compounds owing to the high
concentration of transuranics in these lyamph
nodes. About 800 female Sprague~Dawley or
§istar SPF rats of approximately seventy days
of age were given from 0.2 to 3600 nCi of Pu
238 Pu02 or Pu 239 Pu02 by inhalation,
intratracheal instillation, intrapleural
injection, or intraperitomneal injection.
From about 1 to 10% of deposited plutonium
was translocated to pulsonary lymph nodes,
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the amount depending omn the time after
deposition and the route of administration;
Pu 239 Pu02 was cleared from pulnonary lyaph
nodes faster than Pu 239 Pu02 owing to the
greater in vivo solubility of Pu 239 Pul2.
Ho primary tumors of pulmonary lysph nodes
were observed, imdicating that this tissue
was not the critical tissue for carcinogenic
induction. (Auth)

Table 1 shows the retention of Pu in pulmonary
lymph nodes after administratior of Pud2. Table
2 shovus the induction of tumors im rodeats by Pu
compounds.

<102>

Sandersy Col., and D.#. lHeier, Battelle Memorial
Institute, Pacific Horthwest Laboratories, o
Biology Department, Richlamd, WA. 1973
Effects of DTPA on Excretion and Tissue
Distribution of Injected Plutonium 238 im Ped
and Fasting Rats. Health Physics, 25, #05-411.

The influence of fasting osn the efficacy of
DTPA in emhamcing the excretiom of
intraperitoneally injected Pu 238 in female,
albino rats was examiged. In untreated rats,
the Pu 238 was rapidly cleared from the
abdominal cavity into the bloed. The liver
burden increased to 15% of injected dose by
the 10th day, £falling to about 3% by the 35th
day after injection. About 45% of injected
dose was Ffound im the skeleton after the
first day; about 12% of the ianjected dose was
excreted in the urine and 27% in the feces
during the first 29 days after imjectiomn.
Complete fastiag for 10 days had mo
significant effect on the cumulative
excretion of imjected Pu 238. 1In animals
given DTPA within the first hour after Pu 238
there was a 2.2-fold increased excretion, and
a 1.4-fold increased egzcretionm when DTPA
administration was started at 14 days after
Pu 238 injection, irrespective of fasting.

It vas concluded that the distribution of Pu
238 bound to ligands in extracellular fluids
and bone, was not significantly altered by
fasting so as to influence the chelation of
Pu 239 by DTPA. (Auth)

Table 2 shows the distribution of injected Pu
238 in tissues of rats 30 days after imjectiosn.

<103>
Sanders, C.L.s Jrf., Battelle Hemorial Institute,
Pacific Horthvest Laboratories, Biology
Department, Richland, WA. 1974, December

Rat Hammary Neoplasia PFollowing Deposition of
Plutonium. Health Physics, 27, 592-593. (U.S.
Atomic Energy Commission)

Groups of 24-38 Sprague-Dawley CD rats vere
exposed to an aerosol of Pu 238 or given am
intraperitoneal injection of either Pu 238
Pu02 or Pu 239 Fu02 particles at 65-80 days
of age. Groups of 19-28 Wistar SPF rats were
given either am intratracheal instillatiom of
30 uCi Pu 239 Puo2 in 0.5 physiological
saline alomne, or given an imtrapleural
injection of 800 aCi Pu 239 Pu02 or 0.5 ng
1.3 um diameter latex beads suspended inm 0.5
ml physiological saline. The count median
diameter of Puo2 ranged from 0.1 to 0.2 unm.
The pelt and skeleton from most rats, and
selected mammary tumors, were analyzed for
plutonium contents. Hematoxylin and eosia
stained sections of all mammary tumors wWere
exapined and classified as either mammary
fibroadencma or ademocarcimoma. The
plutonium content of pelt increased with
increasing amounts of deposited plutoniuam,
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irrespective of chemical foram or route of
administration. FProm 25 to 70% of the
terminal body burdens of Pu for rats given
intraperitoneal Pu 238 Fu02 or inhaled Pu 238
vas found im the skeleton, as compared to
only a2 few per cent in the skeletom following
Pu 239 Pu02 adminpistration. MWHammary tumors
had sometimes taker up a large fraction of
inhaled or injected Pu 238, amounting to as
guach as 25% of the terminal body burden in
individual animals with tumors weighing
several hundred grams. Ho differences were
seen in plutomium contents of fibroadenomas
and ademocarcincomas. Huch greater amounts of
Pu 238 wvere found in magmary tumors following
Pu 239 Pu02 injection than of Pu 239
following Pu 239 Pu02 injection due probable
to the greater im vivo solubility of Pu 238
Pu02. Incidence of mammary fibroadenoma in
all groups was not significantly greater tham
that seen in untreated controls. The
incidence of mammary adenocarcinoma vas
significantly greater than comtrols only for
rats given an intraperitoneal injection of
3600 nCi of Pu 238 Pul2. It was comcluded
that deposition of <1 =Ci Pu/kg body weight
in femele rats did not result is asn increased
incidence of mammary tumors irrespective of
the method of plutopium administration or the
solubility of the plutoniuz compound. (FHH)

<10u4>

Sansom, B.F., Agricultural Research Council,
Institute for Research on Apimal Diseases,
Departnent of Functional Pathology, Compton,
Hewbury, Berkshire, Emngland. 1964

The Tramnsfer of Plutonium 239 from the Diet of a
Co¥ to Its Hilk. British Veterimary Journal,
120, 158-161.

The possibility that Pe 239 might be
dispersed over limited areas of the
countryside by e nuclear ezplcsion or reactor
accident suggested that some estimate ought
to be made of the eztent to which this
nuclide is tramsferred from the diet of a cow
to its milk. The most probable form in which
Pu would occur is as the finely divided
oxide, of extremely low solubility. The
amount of Pu im this form tramsferred to milk
was expected to be extrepely small and
possibly difficult to detect So the transfer
of soluble Pu {as Pu 239 Cl4) from diet to
milk vas also investigated. A solution
containing 48 mg Pu 239 or 74.8 mg Pu as Pu02
of particle size less tham 3 a was
administered to two mature lactating Ayrshire
£ Redpoll cows. The radicactivity found in
milk, feces, and urine samples froam both
experisents was compared with a standard
prepazed directly from a known sample of the
PuClé. The concentrations of Pu found in the
nilk samples from the two cows, expressed as
a percentage of the dose per liter, are
shown. Haxieses milk concentrations of Pu
were reached on the 2nd and 4th day, 163 and
2.64% dose/s/1 x 10 (E+6) respectively, after
feeding PuClé and Pu02. The comcentration of
Pu in urine was about 1000 times that in
ailk, and the total excretion ip seven days
was approzimately 0.2% of the dose im both
cous. Withir the limits of accuracy of the
simple counting method used for feces
samples, essentially all of the Pu
administered iz both experiments was
recovered in the feces. The observed Pu
levels in milk may have beer due to fecal
contamination. (PHY)

Table 1 shows Pu appearing in @ilk after oral
dosing with PuCly and Pa02.

<103>

<105>

Schlenker, R.A., and J.H. Harshall, Argomne
¥atiomal Laboratery, Center for Human
Radiobiology, Argoame, IL. 1974

Thickness of the Deposit of Plutonies and Radiug
at Bone Surfaces in the Beagle. ANL-75-3 (Part
2) ; Part of Radiological and Environmental
Research Division Annual Report, July 1973
through June 1974, (p. 73-81), 231 p.

The thickness of the deposit of Pu 239 at
endosteal bone surface im a beagle dog, 90
days after imjection of momomeric Pu 239, vas
geasured by solid state alpha spectrometry.

4 preliminary measurenent vas also made of
the thickmess of the Ra 226 deposit at
endosteal surface of beagle bone 5 hr after
injection. For Pu 239 the maxibpse thickness
vas found to be < 0.2 ur and for Ra 226 the
maxinue thickness was 6.5 um. If Pu 239 is
deposited in uniforas concentration to a depth
of 0.2 um or less, then the rate of escape of
alpha-particle energy fror the bome surface
is overestipated by 2% or less when the
deposit is assumed to be infinitesimally
thick. For Ra 224, uriformly deposited to a
depth of 5 um, the overestimate is 23 to 32%,
depending on the assumption made about
daughter product retention, when the deposit
is assumed to be infinitesimally thick.
(Auth)

<106>

Schubert, J., H.P. Finkel, H.R. %hite, and 6.H.
Hirsch, Agroane ¥Hational Laboratory, Argomme,
IL. 1949, Hay 19

Plutonivm and ¥ttriua Content of the Blood,
Liver, and Skeleton of the Rat at Different
Tines After Intravenous Administratiomn.
AECD-2651; 12 p. (Declassified July 19, 1949)

Eighteen Sprague-Davliey female rats, weighing
between 236 and 254 ¢ each received an
intravenous injection via the tail vein of a
1% sodive citrate sclution contaiming both Pu
239 and Y 91. PFach animal received 0.% sl of
the solution. This contained 24.3 ug of Pu
239 (+4) - 1.7 x 10(E+6) cpm and 0.3 uc of ¥
91(#3) -4 z 10(E+3) cprn. The animals were
sacrificed at S, 15, 30 and 60 mim. and at 2,
6, 92, 2¢ and 48 hours later. Blood, bone
and liver were removed for analysis. It was
shown that 5 ain after IV imjection, about
50% of the Pu and ahout 80% of the Y had
disappeared from the blood, and an
appreciable fractiom was already deposited in
the liver and skeleton. Twelve hours after
administration about 20% of the injected dose
of Pu was still in circulatiomn, vwhile the Y
level had fallem to 0.7% The Pu content of
the skeleton increased vegularly until a
naximua value of about 85% of the injected
dose was reached at 24 hr.; while in 6 hr the
Y concentration was near its peak at 45%.
After the initial rapid increase of the Pu
and Y levels in the liver, the level of Pu
continued to rise at a diminished rate until
it reached 28% of the injected dose at %8 hr.
However, the Y level decreased very slowly
after the second br when the maxzimun level of
close to 10% was attained. It has been showa
that the rate of removal of colloids from the
circulating blood is related to particle
size. In the ezperisent, fractions of Pu and
Y disappeared very slowly, t 1/2=8 and 7 hr
respectively. The rate comnstant deternined
from the graph for the skeletal uptake of the
radionuclide was 1.3 for Pu and 3.6 for ¥,
thus it was estimated that the diffusion
velocity of Y into bome was 7 times greater
than that for Pu. (FHH)
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Figure 2 shows Pu 239 content of blood, liver,
and skeleton of rats as a function of time after
intravenous injection. See also article in the
Journal of Biological Chemistry, 182, 635~-642,
(1950 .

<107>

Sevc, J., Hot givem. 1969, March
Hechanisms of the Simultaneous Effects of
Ionizing Radiation and Fibroplastic bDust.
Pracovni Lekarstvi, 21{2), #9-55.
{Czechoslovakian, English Abstract)

The combined effects of fibroplastic dust and
alpha epitters in white mice were
investigated in two exzperimental series;
repeatedly and in single ezperiment.
Adpinistration of dust was carried out by
cristoballit by IV injectiom in doses of 3.0
ng. As alpha emitter, Pu 239 was used in
colloid form of plutonium nitrate by IV
injection in doses of 0.005 uCi to 3.0 uCi as
well. Three momnths later the imhibitory
effect of the alpha emitter on productioa of
collagenous proteins was proven. The effect
of the alpha emitter does not depend on the
presence of silicotic fibrosis, however its
inhibitory effect om collagen formatiom in
the animals® liver vas proven even without
the adninistration of fibroplastic dust. By
investigation of incorporatiom C 14 proline
in the collagenous and noncollagenous
proteins the increased degradation of the
soluble form of hydroxyproline as well as the
decreased synthesis of soluble hydroxyproline
and proline was provem. The decreased
incorporation of C 14 in nomncollagenous
proteins indicated that synthesis of
noncollagenous proteins was inhibited as well
and that the changes observed were caused by
unspecific effect of the alpha emitter om
protein synthesis. The sisultaneous effect
of fibroplastic dust and the alpha emitter is
enabled by cumulation of the alpha emitter im
fibrotic modules. It may be presumed (for
which arguments are presented}, that the
changes observed are caused by the effect of
the alpha emitter, i.e., in the case of
collagenons proteins to fibroblast. Evidence
is presented of speeded maturation of
collagens in vivo in silicosis. (Auth)

<108>
Shubik, V.H., A.V. Fedorova, and V.V. Borisova,
Leningrad Scientific Research Imsitute of
Radiation Hygieme, Lemingrad, USSR. 1973

Early Changes in Certain Immunolcgical Imdices
in the Case of Plutonium 239 Lesion of
Experimental Animals. AEC-tr-7430; Part of
Radiobiology, (p. 161-166); Radiobiologiya,
13¢1), 119-123.

A study was made on the changes of
immunological indices oR male white rats when
Pu 239 was givem orally (20 uCi) or injected
intravenously (2 uCi). The indices studied
were bactericidal propecties, titer of
conplement anrd kloocd lysoxyame, formation of
conplement-fixing auto-antibodies in liver
and bone marrow. During the first week after
incorperation of Pu source stimulation of
auto~antibodies was observed, in the case of
oral administration, the changes were weak
and statistically insignificamt. Aafter
intravenous injection of Pu, by the end of
the experiment a significant elevation of the
lysozyme titer and a decrease ip the
production of auto—antikodies were observed.
In general, less pronounced changes were
observed in the case of oral adeinistration

of Pu. The peculiarities of the distribution
of formation of the dose in the case of the
two modes of Pu admimistration are thought to
determine the differemces in the changes in
the iemunological responses. (BAF)

<109>
Smith, DoD., HNational Emvironmental Research
Center, Monitorimg Systems Research and
Development Laboratory, Las Vegas, NV.
June

1975,

Grazing Studies on Selected
Plutoniug-Contaninated Areas in HNevada.
WV0-153; Part of Fhite, K.G. and Dunavay, P.B.
(Eds.), The Radioecology of Plutomium and Other
Transuranics in Desert Envirounments, Hevada
Applied Ecology Group Progress Report for 1974,
{p. 125-135), 504 p.

A status report on the imitial stages of a
grazing study initiated im Hay, 1973, in Area
13 of the Nevada Test Site (HTS) was
presented. The accosplishaments included the
quarterly collection of ingesta saaples from
fistulated steers, the gquarterly sacrifice
and sampling of a goat, the semiannual
sacrifice and saapling of selected adult and
young cattle, and the quarterly determimpation
of digestibility of ramnge plamts. Dietary
habits were tabulated with favored plant
species being: two grasses, Indian ricegrass
and galleta; tvo shrubs, winter fat and
four-winged saltbush; and one forb, Russian
thistle. Other analytical data are not yet
available. The primary objective of this
study is to determine the uptake and
distcibution of plutoniuva by ruminants
maintained in an actual contaminated area.
(Auth) (JTE)

This is a preliminary report. There was no data

given on plutoniua.

<110>
Smithe J.H., B.D. Lloyd, D.BR. Athertom, and C.%.
Hays, University of Utah, College of Hedicine,
Radiobiology Division, Salt Lake City, UT. 1976

The Early Retention and Distribution of
Monomeric Plutomium 237(+4) and Plutonium
239(+4) im C57BL/Do Hice. CONF-751043; Part of
Jee, ¥.5.5. (Bd.}, The Health Effects of
Plutonivm and Radium, Proceedings of a Symposiuva
held in Sun Valley, Idaho, October 6-9, 1975.
J.-#. Press, Salt Lake City, Utak, (p. 7-20), 802
P

The early metabolisa of monomeric Pu may
depend upon its im vivo concentration, since
in higher concentrations it may polymerize
forming radiocolloids and be subject to
phagocytosis. The early biclogical behavior
of Pu 237 (¢%) and Pu 239(+4), administered by
intraperitoneal injection im citrate solution
into C57BL/Do mice, was copmpared with the in
vivo concentrations of these two nuclides
differing by a factor of 10(E+5). Plutonium
237 vas also used as a gamma-ray tracer of
the alpha-emitting Pu 239 in order to
determine the latter’s biological retention
and tissue distribution. The results shoved
no significant differemce in the metabolisnm
of the two nuclides throughout a 91 day
serial sacrifice schedule. However, there
¥as a Significant sex dependence in the total
body retention of Pu primarily due to a
factor of 2.7 greater guantity of Pu excreted
by the female durimg the f£irst 24 hours
post-injection. Furthermore, the half-time
for removal of Pu from the livers of males
was 42.7 plus or minus 5.5 days and from
livers of females 29.0 plus or ainus 2.7
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days. (Auth)

Plutonium distribution tables for various
tissues, and retention tables are given.

<{11>

Smith, V.H., J.E. Ballou, W.J. Clarke, and R.C.
Thompson, Hanford Laboratories, Biology
Laboratory, Richland, WA. 1961

Effectiveness of DTPA in Removing Plutonium from
the Pig. Proceedings of the Society for
Experimental Biology and Hedicine, 107, 120-123.

Experiments were done to measure the
effectiveness of DTPA when administration
promptly following plutomium imjection, and
when administered after a lomg interval
following plutonium injection. In the prompt
treatment experiment & miniature swine
weighing from 80 to 60 kg were injected
intravencusly with 25 uc of Pu 239,
adainistered as the tetravalent citrate
complex in pH 5 solution. Omne hour later, 3
of the animals were injected intravenously
with 40 nl of a pH 7 solution containing 9 g
of the calcium trisodium salt of DTPA. 1In
the delayed treatment ezperiment two 15 momth
males weighimg 62 and 75 kg, injected 2
months previously with approzimately 175 uc
of plutonium (+4) citrate, were givemn 5
consecutive daily intravenous imjections of
CalNa3 DTPA, one gram the first day and 2 g on
each of the succeeding 4 days. Ezxcreta vere
collected daily in both experiments; daily
blood samples were obtained only in the
delayed treatment experiment. All amimals
vere sacrificed 6 or 7 days following
treatment. Complete tissue analyses were
pecformed on arimals from the prompt
treataent experiment. The results show that
a single intravemous dose of DTIPA one hour
after plutonium administered resulted ia
excretion of approximately 90% of the
plutonivm. As compared with untreated
controls, retention of plutonium in the
skeleton was reduced bty a facter of 10 and
retentjion in the liver uwas reduced by a
factor of 30. Two pigs treated with S
consecutive daily injections of DYPA excreted
11 and 19% of the plutoniua injected 60 days
prior to treatment. (Auth) (FPAN)

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

<192>

saith, V.H., J.L. Palotay, H.A. Ragam, and B.J.
HoClanaban, Battelle Hemorial Institute, Pacific
Northwest Laboratories, Richland, WA. 1966,
January

Ingestion of Plutomium Oxide Particles by Swine.
BN®L-280; Part of Thompson, R.C. and Swezea,
EoG. (Eds.), Annual Report for 1965, (p. 40-83}),
139 po

The absorpticm in swine of ingested
particulate, refractory Pu 238 Pu02 is less
than 10(E~6) of the dose. WNo gross
pathologic changes were noted from 1 Ci of Pu
238 Pu02 except in ome pig where particles
became entrapped in the intestimal wall.
Passage time for this material w®as as long as
14 days. (Auth)

Figures 1 and 2 showv relative amounts of Pu
present in feces, tlood and urime versus time
tost ingestion. Table 1 shows the Pu 238
content of tissues of a pig 14 days post
ingestion.

<110>

<113>
Sayder, B.H., B. Lawrence, and R.D. Pinkle,
University of Chicago, Chicage, IL. 1948, July
24

An Apparatus for Naintaimimg a Slow and Constant
Rate of Injectiom. CHN=-3542; HDDC~270; 10 p.
{Declassified August 29, 1946)

4 machine is described which delivers 0.1 ml
of solution per hour at a constant rate. The
device proved satisfactory for the injection
of a Pu solution into the veins of rats. The
results of a prelimimary trial with three
rats suggest that the rate of injection may
be a significant factor in the metabolisam of
Pu. Three rats were given Pu from the sanme
stock bottle but by the tapid method. The
rate was equal to or greater than 5.5 x

10 (E=6) curiess/hr. The liver froa the animals
sacrificed omn the fourth day contaimed 10.2%
of the dose. The Pu used in this tests was
manufactured by Hamford rather than the
Clinton Engimeer ¥Yorks as im earlier tests.
The pH on earlier test was 2. These
congiderations, as well as the very few
animals imvolved, severely limit the
conclusion that a slow rate of administration
%will yield a minimunr uptake or retentiom of
Pu by the liver. (HP)

<114>
Stanley, R.E., E.W. Bretthauer, and W.W. Sutton,
Hational Environamemtal Research Center, Las
Yegas, W¥. 1975, June

Absorption, Distribution, and Ezcretion of
Plutonium by Dairy Cattle. NVO~153; Part of
White, M.G. and Dunaway, P.B. ({(Bds.), The
Radioecology of Plutonium and Other Transuranics
in Desert Emviromments, Nevada Applied Ecology
Group Progress Report for 1974, (p. 97-124), 504
Pa

The results of tissue uptake in Holstein
dairy cous following oral plutonium
administration were presemted. Two groups of
lactating cows were given oral doses of
plutonium. Treatment aliquots were placed in
gelatin capsules and adeministered by use of a
balling gun. Group 1 cows received an acute
treatment of 3 aCi of plutonium citrate per
animal while Group 2 covs received 1 nCi
plutonius diozide per amimal per day for 19
consecutive days. Sazmples of blood, nilk,
urine, and feces were takenm durimg and after
dosing, vhile tissue samples were collected
at necropsy; 93 days post-treatment for Group
1, and 42 and 73 days post-treatment for
Group 2. The major portion of plutonium
activity (approximately 96% ia Group 1 and
slightly less than 100% in Group 2) ves
excreted in the feces. However, recovered
activity in urine and milk of both groups
confirmed the bovine gastrointestinal uptake
and transport of this radionuclide. In both
groups the total deposition of plutonium was
greatest in bone, liver, and skeletal auscle.
The liver and bone tissues of cows from
Group 1, sacrificed at 93 days post-treatnent
retained approximately 3.5 x 10 (E~-3) and 2.4
x 10(E~2)% of the oral dose, respectively.

In Group 2 the liver and bome of cous
sacrificed at 42 days post-treatment retained
approzimately 5.4 z 10(E-%) and 3.1 x
10(E=-3) % of the dose respectively. Cows from
Group 2 sacrificed at 73 days post-treatment
showed approximate dose retention percentages
of 6.0 x 10(E-%) in the liver and 3.2 x

10 (E=3) in bone tissuve. Skeletal muscle
activity closely approzimated the liver
activity in some cases, but was based on a
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puch greater mass of tissue. The dvodenun
and other porticns of the small intestine had
fairly high concentrations, but unabsorbed
plutonium may have contributed to these
values. Skin activity values for the
plutoniun citrate treated animpals ranged from
0.2 to 0.4 pCisg, while values ranging from
5.3 x 10(E~-2)% to 3.8 pCisg were noted for
animals that received the dioxide doses.
Lyeph node activity values raanging from 7.6 x
10 (E-1} to 3.3 z 10({BE-2) pCisg confirmed the
lymphatic uptake of plutonrium following the
oral dioxide doses. Plutoniuam activity in
bile at the time of sacrifice ranged from
nondetectable to 5.6 x 10 (E~1) pCi/g when
samples £rom both groups were ccmpared.
Harrovw samples from the femurs of the two
plutonium dioxide dosed animals that were
sacrificed at 73 days post-treatment had
concentrations of 0.091 and 0.02%1 pCi/g.
This corresponded to the activity levels of
0.90 and 0.98 pCisg, respectively observed im
the mineralized portion of the bones. MHean
blocd serus plutonium conceantrations reached
a peak of 0.94 pCi/g on treatment day 13,
while the mean peak formed element activity,
0.36 pCi/g, %as reached on day 18, plutonium
activity was also observed in the kidneys,
spleen, cardiac muscle, rumer apd abomasun,
and vas transported across the bovine
placenta. The fetal tissue concentration,
excluding placenta and fetal £luvid, was in
excess of 1.7 x 10(E-6)% of the oral adult
dose for the fetus in the plutceium citrate
group, and approximately 1.8 z 10 (E-5) % of
dose for the fetus collected from the
plutonium dioxide treated amimal. (Ruth) (JTE)

Table 4 lists the approximate percentage of oral
plutonium dose retained in selected bovine
tissues at the time of sacrifice. Appendix 1
ceontains a tabular summary of the analysis of
necropsy tissues from mature Holstein dairy covs
sacrificed at 42 amd 73 days follcwing ingestion
of 19 sCi plutonism 238 dioxide per amimal.

<1155

Stannard, J.N., University of Rochester, School
of Medicine and Dentistry, Bochester, Y. 1975,
April 1

Toxicity of the Transurapium Elements with
Special Emphasis on Plutonium. HASL-291; Part
of Hardye BoPs, Jr., Environmental Quarterly,
Decemnber 1, 197¢ through #Harch 1, 1975, {(p. I-19
- E~37), 227 p.

Biological effects of the transuranic
elenents reside primarily in their emission
of alpha particles during radiocactive decay.
4 component of chemical tozicity camnot be
excluded categorically but is difficult to
demonstrate independent of radiation effects.
The information on plutomium exceeds by far
that for the other transuranics and much aust
be inferred by analogy from plutonium to the
others. But there are sigmificant
differences in metabolic behavior among the
nuclides and thus in the relative importance
of effects im different orgam systens,
particularly in the relative involvement of
soft tissues. The tramsplutonics seem in
general €o be mcere mobile and thus more
likely to irradiate soft tissues instead of
bone. At the low doses of imterest in
radiation protection, the chief concern is
the developrent of cancer. For many years
interest focused primarily on bone cancer in
the case of plutonium but it mow appears that
the risk of cancer may be almost equally
divided between lung, liver, and bone under
certain conditions. This may be even more
likely with the transplutomnics. Im the case

28

of the "hot particle® coatroversy cucrent
biological data do mot support the idea that
there is an overvhelaing larger chance of
lung cancer around a “hot particle.® The
chance of long-term genetic effects fros
deposition of tramsuranics im higher animals
has usually been comsidered nmegligible
However it camnot be ignored completely until
the accumulated information on gonadal
content has been fully analyzed and
preferably some actual ezperisents completed.
{Auth)

Table 1 shows relative risk of selected
radionuclides imcluding U 233, Pu 239, Am 281,
and Pu 241. Table 2 shous tozxicity of selected
nuclides (including Am 241, Pu 239 and Cm 244}
in rats.

<116>
Stevens, ¥%., ard D.L. Berlimer, Umiversity of
Otah, College of Hedicine, Radiobiology
Division, Department of Amatomy, Salt Lake City,
97. 1963, Harch 31

Serusm Transaminase Levels in Plutonium 239
Burdened Beagle Dogs. C00-227; Part of
Dougherty, T-F., BResearch im Radiobiology,
Annual Beport of Work im Progress om the Chromic
Tozicity Prograsm, {p- 221}, 231 p.

Serua transaminases (glutamic-oxaloacetic amrd
glutanic-pyruvic transasinase) have been
shown to be sensitive indicators of tissue
dampage in humans, d0gs, and other animals.
Serum transaminase levels, particularly serum
glutamic-pyruvic transaminase (SGPT}, can be
used to detect early active liver damage
before any abnormality is shown by other
liver function tests. In general, the extent
of the rise reflects the severity aad extent
of hepatocellular damage. Serusm transazminase
levels were measured im a group of noramal
non~injected beagles as well as in dogs
burdened with Pu 239. The injected doses of
Pu 239 range from 0.016 uCi/kg to 2.8 uCi/kg
and burden times span a period of 12 to 120
months. The noreal mean for serusm glutamic
oxaloacetic transasimase (SGOT) is 18
Sigma-Frankel units/aml and the normal mean
for SGPT is 22 units/ml. A significant
nunber of the Pu 239 burdened amimals had
elevated SGPT values and a few of the dogs
had elevated SGOT values. Two animals, each
injected with 2.8 uCi Pe 239/kg and burden
times of 24 months bad greatly elevated SGPT
values. These findings will be related to
radiation induced liver necrosis and to the
distribution of Pu 239 in these dogs.
{Complete Text)

<117>
Stevens, W., and D.L. Berliner, University of
Utah, College of Hedicime, Radiobiology
pivision, Department of Amatomy, Salt Lake City,
gT. 1964, #arch 31

Serum Transaminase Levels in Beagle Dogs
Burdened with Plutomium 239. CO0O0-119-229; Part
of Dougherty, T.F., Besearch in Radiobiology,
Annual Beport of Work in Progress om the Chromic
Toxicity Program, (p. 93-110), 209 p.

Serum glutamic ozaloacetic tramsaminase
{SGOT) and serum glutaamic pyruvic
transaninase (SGPT} were measured im beagles
injected with Pu 239 in dose levels ranging
from 0.0157 ucskg (P 1.0) to 2.91 uc/kg (P
5.0). A significant difference imn SGPT
between nales and females of the uninjected
control group was demonstrated (28.7 plus or
minus 11.1 and 22.1 plus or minus 8.95 units
respectively). There was no difference
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betwveen the SGOT values of males and females.
There was a correlation betweea the injected
dose of Pu 239 and the per cept of SGOT and
SGPT measurements that were elevated. Four
per cent of the S60T smeasurements vere
elevated in the control group, 3% in the
group imjected with 0.0157 uwc/kg and 22% in
the group injected with 0.04778 uc/kg. Two
per cent of the SGPT measurements were
elevated in the contrcl group and 31% and 46%
wvere elevated ip the twe groups injected as
above. Two dogs vwhich had been injected with
2.91 sc/skg and 2.72 uc/kg vere measured.
Both dogs showed elevated values for both
SEOT and SGPT with the former showing a very
high SGPT value of 600 umits at 28 months
post injection. The increase im S60T and
SGPT in Pu burdened dogs was attributed to
the deposition of the Pu 239 is the livers of
these apipals. (Auth) (JTE)

See also Radiation Research, 23, 420-429 (1964).

<118>

Stevens, ¥%., P.W. Bruenger, and B.J. Stover,
University of Utah, College of Hedicime,
Badiobiology Division, Departmemt of Anatoay,
Salt Lake City, 0T7. 1968

In Yivo Studies on the Imteractions of
Plutonium {¢4) with Blood Comstituents.
Radiation Research, 33, 490-500.

The distribution of PU{+4) in blood plasma of
beagles vas determined as a function of tinme
after injection of Pu{+8) in a citrate buffer
solution. The plasma was subjected to gel
filtration omn G100~6200 columps. Significant
apounts of Pu{+4) vwere found iv the regioms
of low-molecular-weight proteiss as well as
in the molecular veight range of small
zolecules or ioms. The amount of PulV bound
to protein increased during the first few
hours after injection, reached a maximum at
about 7 hours, and then decreased steadily.
Comconitantly the Pu{+4) found in the region
of low-polecular~weight compounds decreased
continuously frem 5 minutes to 30 days. The
decrease in the amount of Pul? in the region
of low~molecular-weight compounds occurred
more rapidly than did the decrease im PulVv
associated with lov-golecular-weight
proteins. The proteinms that bound Pu(+d)
vere identified as transferris amd albumis.
These protein-Pu{#d) complexes uere separated
by ion-exchange chromatography. Their
identity was confirmed by electrophoresis and
by Fe 59 labeling. The amount of Pu(el)
bound by transferrin greatly exceeded the
apount bound by albumim. (Auth)

<119>
Stevens, W., P.%. Bruenger, and B.J. Stover,
University of Utah, College of Kedicine,
Radiobiology Division, Department of Amatomy,
Salt Lake City, UT. 1965

In vitro Studies of the Imteractions of
Plutonium{+4) with Blood Proteins. Radiation
Research, 26, 1%4-123.

The binding of Pu(¢l) to bovine albumin,
canine alpha, beta, and gampa—-globulin, and
blood cells and plasma proteins of beagle
hounds was stedied in vitro. Basically, all
those roteins tested are capable of
interacting with Pa{¢4) im vitro. Blood
cells ezibited a lov affinity for Puf+4).
There was no penetratiom of Pu(#8) through
cell nembranes, although isolated hemoglobin
vas albe to bind Pu(+l). 1In plasma, Pu(2y)
vas associated primarily with the
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low-molecular-weight proteimns comsisting of
albumin and a globuin, and to a lesser extent
with constituents having a molecular weight
greater tham 200,000. (Auth)

120>
Stevens, W., B.J. Stover, D.R. Athertom, and
F.%. Bruenger, University of Utah, College of
Hedicine, Radiobiology Division, Department of
Anatomy, Salt Lake City, UT; University of BRorth
Carolina, Departmert of Pharmacelogy, Chapel
Hill, BC. 1975, Rpril

Distribution and Excretion of Three Chemical
Species of Plutonius 239(+4) im the Beagle.
Health Physics, 28, 387-394.

The early retention and distribution of Pu
239 in the beagle were compared following
intravenous administration of Pu 239{+4) (0.9
uCi/kg) as the transferrim complex (Pu-Tf),
as a plutonive copplex in citrate buffer (Pa
citrate) of pH 3.5 apd as a particulate
Pu(+4) in colloidal foram (Pu-P). The early
distribution and retention of Pu(+4) at 14
days after imjectiom of Pu-citrate and
pe~-transferrin were indistinguishable.
Wwas a difference im uwrinary excretion
patterns. Deposition, microdistribution and
retention after administration of a
suspension of particulate Pu (¢4} differed
greatly from those seem in dogs injected with
true solutions of plutomium. After injectiom
of Pa-Tf or Pu citrate the nuclide was
cleared from circulation at a slow rate.
Approximately 30% vas deposited in the liver,
approzimately 50% in the skeleton and
approzimately 2% in other soft tissues.
left the circulation at a very fast rate,
approzimately 70% vas deposited in the liver,
with omly 2% im the bone and approximately
24% in other soft tissue. Only an
insignificant fractiom of the imnjected Pu~-p
was excreted. Im the liver, the
microdistribution after injection of Pu-Tf
and Pu citrate was uniform and Pu(®8) was
associated first vith soluble protein and
later transferred to subcellular liver
particles. After injection of Pu-P the
microdistribution was heterogeneous; most of
the Pu(+4) was located im reticuloendothelial
cells and little was associated with soluble
proteins. After imjection of Pu citrate amd
Pu~T£, Pu{+) was found on bome surfaces,
vhereas after injection of Pu~P, the small
amount of Pu(+4) present was located
exclusively in macrophages of the bome
BarLo%¥. (Auth)

There

Pu~-P

<12%>
Stovery B.J.y D.R. Athertom, F.¥W. Bruender, D.S.
Buster, and E. Holt, University of Utah, College
of Hedicine, Radiobiology Division, Depertsment
of Anatomy, Salt Lake City, UT. 1960, Harch 31

Preliminary Report om the Effect of Humber of
Atoss on Thoriuam Distribution Pollowing
Intravenous Injectiom. C00-220; Part of
Dougherty, T.F., Research in Radiobiology, An
Annual Report of Work in Progress on the Chromnic
Tozicity Program, {(p. 215-220}, 225 p.

In comparing the biological behavior of Pa
239 and essentially carrier-free Th 228 in
adult beagles some interesting difffecrnces
vere observed. The guestion arose as to
wvhether the observed differemces resulted
from chemical differences in the two
radionuclides or whether they resulted from
the differences in amcunts imjected. To
investigate this question three dogs were
injected with Th 228 to vhich varying apounts
of lomg-lived thorium (Th 232) had been
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added, the doses beimg 40, & and 0.4 mg Th.
A significant difference in the relative
deposition in the soft tissues and the
skeleton was observed. The results suggest
that the differences in beagle setabolism of
Pu 239 and Th 228 do not result from the
difference in the number of atoms. (Auth)

<122>
Stover, Bod., and W.S.S. Jee, University of
Utah, College of Hedicime, Radiobioclogy
Division, Department of Anatomy, Salt Lake City,
0. 1963

some Effects of Long-Term Alpha Irradiation on
the Composition and Structure of Bone. Health
Physics, 9, 267-27%.

Comparison of selected skeletal samples from
healthy adult beagles and beagles givea about
3 uc Pu 239/kg several years prior to
sacrifice showed significant differences in
relative vater, organic and incrganic
contents but not im the relative amounts of
calcium and phosphate in bone mimeral. These
differences correlate with histclogical and
microradiographic observations of changes in
cellularity, hypo— and hypermineralization,
and loss of osseocus tissue. A few changes im
relative bone composition with age were
observed. (Auth)

<123>
Strel®tsova, V.N., Not givem. 1961

Comparative HMorphology of Chronic Radioisotope
Injory. AEC-tr-7512; Part of Lebedinskii, A.V.
and Moskalev, Yu.I. {(Eds.}, Distributiom,
Biological Effects, and Higration of Radicactive
Isotopes, {(p. 317-331), 408 p.

The data summarizes 518 cases of chronic
radiation sickness ia rats (462), rabbits
(46) and dogs (10), given single parenteral
(intravenous, less often into the abdoaminal
cavity) injections of different doses (fronm
0.01 to 15 uCi/g) or Y 90, ¥ 91, Sr 90, Sr
89, Sr 89, 90, Ba 140, Bu 239, Co 144, pr
147, La 140, Cs 137, Ru 906 apd Nb 95. The
aninals died after the 200th day. It was
observed that chromnic radiation imjury by
radioisotopes proceeds in the form of: a)
tumor pathology with various localization of
the process: b} systemic hyperplastic-tumor
lesion to hemopoietic organs—-leukemia: c)
vascular pathology of the polyarteritis
nodosa type; and death, not due to tumors, is
induced, also progressive emaciation with
conconitant nomspecific infection. The
expression of the above forms cf chromic
radiation injury is related to the type of
distribution and dosage of administered
emitter. Intake of skeletal and hepatic
epitters in doses of 0. 1-2 uCi/gram is
associated with development of c¢steosarconma.
Hepatic emitters, in doses of 0.5-2 uCi/gras
{(for long-lived beta emitters), 6-15 uCi/granm
{(for short-lived beta emitters), and 1.125 x
10 (E=-3) uCi/gram for alpha emitters
{(plutenivn 239) induce cirrhosis and tumors
of the liver, and tumors of endocrine glands.
Uniforaly distributed radioisctopes (cesium
137, niobium 95) induce malignant neoplasms
of the gastroimtestinal tract in sose
animals. Leukesia is induced by all
enitters. The incidence and tise of
developnent of tumors are related to
administered dosage of isotopes. The latency
period for osteosarcoma (6-10 months) is
shorter than for tumors of the intestine,
nampary gland, endocrimne glands, and leukemia
{12-13 momnths). (Auth) (FHY)
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<i124>
Swinth, Kole, BoI. Griffin, and J.F. Park,
Battelle fdemorial Imstitute, Pacific Northwest
Laboratories, Richland, WA. 1965

#hole Body Counting of Plutonium in Dogs.
BHWL-SA-11; 12 p.

Thin WaI(Tl) sciamtillation counters vere used
for the assessment of body burdens in dogs
exposed to Pu 239 aerosol. Experiments were
made with both a dog phanton amd live dogs.
The count rate was affected by changes in dog
size, isotopic composition of the plutoniuam,
and by plutomiuve distribution in the body. &
50% change in dog weight made a change of a
factor of two in counting efficiency im sosme
experiments. The semsitivity for a typical
dog when counting the z-rays emitted is 2.1
cpa/nCi and 14.0 cpm/nCi vhen counting both
x~rays and 60 keV gamma rays. This
sensitivity is based on burdens deteraimed by
post-sortes alpha-counting analysis of the
tissues of several dogs. To date, 30 exposed
dogs have been counted which had body burdemns
ranging from 0.12 to 2.9 uCi. (Auth)

€125>
thomas, R.G., Lovelace Foundation for Hedical
Education and Research, Inhalation Tozicology
Research Institute, Albuguerque, HHM. 1972,
Hovenber

In Vivo Solubility of Intramuscularly Imjected
Chromrium 51-Plutonium 239 Oxide Particles.
LF-45; Part of HcClellaa, R.0. and Rupprecht,
F.C. (Eds.}, Annual Report of the Pission
Product Inhalation Program, October 1, 1971
through September 30, 1972, (p. 55~60), 355 p=

A Pu 239 Pu02 aerosol was labeled with Cr 51
to enable in vivo measurements of initial
deposition and early retention following
inhalation exposure. A collection foil from
a Lovelace Aerosol Particle Separator rum was
used as the source material for three
suspensions of monodisperse Cr 51-labeled
particles administered by intramuscular
injection into the hind leg of Syrianm
hamsters and rats. Two apnimals from each
species and three dumspies were imjected at
each particle size (median diameters of
approzimately 1.0, 0.4, and 0.1 um). A
suspension wvas also made from the back-up
filter from an inhalation rum with a median
diameter of approgimately 0.5 um, and a
portion of this was injected as with the
other suspensions. Animals and dummies were
periodically whole-body counted for Cr 5%;
all animals vere sacrificed on day 41.
Tissue analyses were dome for Cr 51 and for
Pu 239. The ratio of radiomuclides in the
injection site was compared to that in the
dunmies and although it varied between
particle size groups it vas consistent withim
groups. The results indicate that Cr 51 is a
good label for Pu 239 Pu02, as long as
certain precautions are taken in delivery of
aerosol to the amimal. ({Auth)

<126>
Tregubenko, I.P., Hot given. 1966

Inhalation of Plutonium by Rats. ABC-tr-7169;
Part of Hetabolism of Radioisotopes in the
Animal Organisa, {(p. 124~-136).

B solution of Pu (No3)4 im HEO3, comtaining
4.48 g of Pus/l (280 aCi/l) was diffused im a
chamber for imhalatiom by albimo rats,
weighing 160 plus or minus 2.9%2 g¢.
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Inhalation was adsministered for 30 minutes.
The animals were sacrificed imsediately after
inhalation and over a periocd of 32 days: 1,
20 4, 8, 16, and 32 days after inhalatiom.
The tissues were assayed for radioactivity
and the results are given in a table. Ia
rats sacrificed immediately after inkalation
about 35% of the inhaled Pu was found in the
6L tract. This initial gquamntity vas ezcreted
with feces in the first few days. During the
32 days, about 70% of the inhaled dose of Pu
passed through the GI tract of the animals.
The skeletor apd liver were the main targets
of incorporatiom of Pu., Plutcniun aerosol is
25% retained in the respiratory tract.
Plutoniuam reabsorption from the lumgs makes
up 20% of the guantity initially retained in
the respirvatory tract. From the
toxicological pcint of view inhalation is the
nost dangerous geans of access into the
organism, because of the relatively high
degree of reabsorption froe the lumgs and
rredominant deposition of the reabsorbed
share in the skeleton. {Fanm)

Table 1 shows Pu content of rat orgams at
different intervals followimg imhalation. Table
2 shows the relative distribution of Pu in the
nain target organs as related to different means
of administration in the organism.

<€127>
Tregubenko, I.P., and D.I. Semenov, Hot given.
1966

Combined Effect of Compleximg Substances
Diuretics opn the Behavior of Emitters in the
Organism. AEC-tr-7169; Part of Hetabolisme of
Badioisotopes in the Aasimal Organisza, (p-
205-209) -

A study vas nmade of the effect cf ome or two
complexing agents (BDTA, sodiuas
hexametaphosphate (H¥P) combined with
diuretics (diuretin, methylcaffeine,
gercuzal) as well as uwith epinephrime on the
behavior of yttrium, cerium and plutonium ia
rats. Statistically reliable differences
were established between the action of EDTA
and #MP. Adeinistration of both together has
a lesser effect than EDTA alome. Diuretics
do not affect the behavior in the oxganism of
yttriue, cerium, and plutonium or excretion
thereof. When combined with EDTIA
pethylcaffeine inhibits ipcrease im
deposition of ceriuam im the bomes, which is
typical for EDTA alome. HNercuzal combined
vith HEHP somewhat increases plutonius
deposition in the liver. Epinephrine alone
or in combinations with EDTA and HHP aildly
increases deposition of yttriuz in the liver.
The lack of response to diuretics with
respect to ezcretion of yttrium, cerius and
plutoniun indicates that these slements are
not subject to reabsorption is the memal
tubules. (Auth)

€128>
Tseveleva, I.Rhe, G.S. Mushkacheva, T.N. Rysina,
B.G. Surina, and V.¥. Kreslov, Hot givem. 1971

Bechanisns of Development of Plutcrpics
Preunosclerosis. AEC~tr-7387; Part of Hoskalev,
Yu.I. (Ed.), Remote Aftereffects of Radiation
Damage, {(p. 371-380), 574 p.

Babbits weighing 2-3 kg were administered
with ammonium plutonium-pentacarbonate in a
12% solution of ammonius carbonate by siagle
inhalation. One group received 1.5 uCi Pu
239 (average) and the second received am
average of 5 uCi. In anrimals with a dose of
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1.5 uCi, the conteat of lipids im the lungs
was increased after a day up to 133% and by
the end of 30 days had attained a mazimum
value of 180%. In rabbits with a dose of 5
uCi, two weeks of imhalation raised the level
to 185% of the control level; by three months
it had decreased somewhat, but remaimned high
six months after inhalation. In rabbits
receiving a high Pu dose there was an
increase in the hydroxyproline level which
was up to 143-148% of the control after two
to four months. The content of
mucopolysaccharides increased im both groups.
Investigation of the level of total nitrogen
of hexosamine and sialic acids revealed a
change in the content of these substances
which occurred parallel with the change in
the dynamics of weight of the lungs. The
relationship between radiation dose and cell
damage is discussed. (FHH)

€129>
Feente, J.h., Umiversity of Utah, College of
Hedicine, Radiobiology Division, Department of
Anatomy, Salt Lake City, U%. 1960, Harch 39;
1960

The Localized Concentration and Dose Rate
Delivered by Plutomiuz 239 Deposited in Bone.
C00-220; Part of Dougherty, T.F., Research in
Radiobiology, Amn Ammual Report of Work in
Progress on the Chromic Toxicity Program, {(p.
224-225) , 225 p.; Badiation Research, 12,
680-481.

The localized concentratiom of Pu 239
associated with differemt histological
structures has been ameasured by
aicrodensitometric analysis of quantitative
autoradiograns. The data have bheen oltained
for lumbar vertebrae takenm from eighteen dogs
sacrificed from 1 to 2059 days after
injection of 3.0 uCi Pu 239/kg. There is
congsiderable variation inm the actual
concentration of Pu 239 associated with amy
histological structure. The average anmount
of Pu 239 associated vith the endosteal
surface of trabecular bome is from 4 o 6
times greater tham the average haversian
syster deposit, from 2 to 4 times greater
than the average periosteal deposit, about
2.5 times greater than the average periosteal
deposit, about 2.5 times greater thanm that
deposited diffusely inm bome formed after
injection, and from 1 to 2 times less than
punctate spots im the marrow, presumably
macrophages. The average endosteal Pu 239
concentration {(measured in 6 dogs sacrificed
froan 3 to 28 days after injection) ranges
from 1.25 to 1.40 x 10(B-5) uvuCis/e2. This
concentration decreases to 0.9 to 1.1 x

10 (B~-5) uuCi/u2 during the first year after
injection and remains relatively constant
thereafter. The average dose rate to soft
tissue vithin alpha range of this deposit is
47 to 53 rads per day during the first month
after injection and between 32 to 40 rads per
day at times greater than ome year after
injection. The localized dose rate delivered
by this deposit does not differ sigmificantly
between dogs dying with clinically recognized
tunors and dogs dying the same number of days
of other causes. (Auth) (Complete Text)

<130>
Tuente, J.R.y E.G. Butler, and ¥.5.S5. Jee,
University of Utah, College of Hedicinme,
padiobiology Division, Department of Anatony,
Salt Lake City, 0T. 1960, Harch 319

The Localized Distribution of Plutonium 239 in
the Lusbar VYertebral Cemtra of S-Level Dogs.
C00-220; Part of Dougherty, T.P., Research in
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tadiobiology, An Annual Report of Work in
Progress on the Chromic Toxicity Program, (p.
168-196) , 225 p.

The Pu23% comcentration associated with
various histological structures in the lumbar
vertebral centra wag measured by
microdensitometric analysis of quantitative
autoradiograms. The report includes the data
obtained on dogs injected with about 3 uCi of
Pu 239 per kilogram. The chasges inm the
localized distributionm of Pu 239 with
increasing time after injecticn are
presented. The concentration associated with
the trabecular surface, periosteal surface,
and post injection bome is calculated to be
about 1.2 x 10(E-5) uCis/u(g+2}, 0.3 x 10({E~5)
uCisn (E42), and 0.02 x 10(E-6) uCisu(Ee3)
during the first year after imlection. The
average dose rate delivered to soft tissue
within alpha range of these degcsitions is
respectively 46, 12 and 1.9 rads per day.
(Ruth)

Table 3 shows Pu 239 concentration on periosteal
surfaces and average dose zate to cells within
alpha range. Table 4 shows Pu 239 concentration
in bone formed after imjection and the average
dose rate to marrow within alpha range.

<i31>

Volf, V., Kernforschuagszeatrum Kazlscuhe,
Institut fur Strahlenbiologie, Karlsruhe, German
Federal Republic. 1975, July

The Effect of Combinatioms of Chelating Agents
cn the Translocation of Intrasuscularly
Deposited Plutonium 239 Kitrate im the Rat.
Health Physics, 29, 61-68.

The effect of direct imjection of chelating
agents into simulated puncture wounds
contaninated with Pa 239 nitrate was
investigated. Hale albimo rats {(180-20%5 g)
were injected imtramuscularly with 0.5 uCi Pu
239 in 10 ul 3 p HEO3 and treated 1 hr
{prompt treateent} or 29 days (delayed
treatpent) later uwith single or combined
chelates. The ability to stimulate absorption
of Pau 239 from the imjection site decreases
in the order: Desferrioxamine (DFOA) greater
than calcium diethylenetriaminepentaacetate
(DTPA) auch greater tham disodium
dipicolinate greater tham trisodium citrate.
Substantially better results veze obtaimed by
simultaneous adminstration of miztures of
DTPA ¢+ dipicolinate, DTEA ¢ DFOA, DFOA ¢
citrate, and DTPA ¢ citrate, all showing
virtually the same effectiveness. The
retertion pattern of Pu 239 tramslocated from
the wound into body organs after chelation
therapy ¥as considered as a measure of the
complex stability in vive. Greatest
reduction ip the skeleton and liver was
achieved by DTPA and by its coumbination with
DFOA or citrate. On the other hand, the Pu
239 transferred from the injection site
showed increased proportional deposition in
the kidneys by DFOA, in the skeleton by
dipicolinate anmd im the liver and skeletom by
citrate. Combinations of DTPA with tartrate,
lactate, pyruvate ot chimnolinate as well as
those of citrate with dipicolinate or
chinolinate were egually or less effective
than DTPR or DFCA alone. Hyaluronidase d4id
not influence the effectiveness of treatment.
Up to about 90% of Pu 239 could he removed
from the injection site by treatment 1 hr
after administration and up to about 30% 3
weeks later. Practical implications of these
findings were discussed. (Ruth) (FHH)

Table 1 shovs effects of early treatment with
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chelates on distributiom of Pu 239 in rats.

<132>
®ilsom, R.H., amd J.L. Terry., University of
Rochester, Rochester, HY. 1965, Jume 28

Plutoniuam Uptake by Animals Exposed to a
Hon-Huclear Detonatiom of a Plutomiuvm—Bearing
Weapon Simulant. Part 9. Pield Operatioms.
UR-665; 47 p.

Operation Roller Coaster was a joint United
States~United Kingdom field exercise
undertaken to aid in the evaluvation of
criteria for the storage and tramsport of
plutonium-bearing weapons. The biological
studies performed as a part of the operation
consisted of ezposing 849 dogs, 84 burros, and
132 sheep to the cloed resultiang from the
noRnuclear detonation of a plutoniuvs-bearing
veapon. Immediately after cloud passage, the
ezxposed apimals were recovered and
decontaminated, and serial sacrifices
according te a 3 year schedule were
initiated. Autopsies were performed om all
sacrificed animals, and tissues were taken
for radiochemical analysis, autoradiography,
and pathology. In addition, some exposed
animals vere followed for Pu excretion. The
deposition and retention of Pu iam the aaimals
as a reselt of breathbing from the passing
cloud were determined and the Pu collected by
the breathing amnimals was compared with that
collected by air samplers located with the
animals. The first evidence of animal
exposure was obtained by alpha survey of the
wagons as they returmed to the Rad-Safe area.
Pindings were highly variable, as was to be
expected in making field measurements of
alpha contamination. Heasurements were made
with a PAC-3G, and the highest values fourd
on each of the wagons ranged from 450 cpm to
8,000 cpm. The findimgs of the air sampling
prograe are summarized gualitatively only.
Subseguent reports will present results and
interpretations. (FBH)

<133
Yelkina, H.I., and %.B. Tokarskaya, Hot given.
1963, July 2

The Problem of Liver Pathochemistry After Injury
with Plutomium 239. JPES~19995; & p.; Voprosy
Heditsinskoi Khimii, 9(2), 154-160.

In this laboratory study a solution of Pu
nitrate was intravemously imjected into 46
rabbits and 28 mongrel dogs. At certain
periods post—-injection the animals were
sacrificed and blood vas analyzed for serum
protein fractioms, total proteimn, alkalime
phosphatase activity and activity of the
transaminases. Urea production was studied in
Liver sectioms. Pre-cirrhotic changes were
noted inm the rabbits after three to six
nonths. Between six and eight-months after
the imnjection the rabbits died and cirrhosis
of the liver was found im 77.5% of the cases.
In only one dog was cirrhosis of the liver
found #20 days afiter the imjection. Total
protein contents were reduced by 11% after
80 days in rabbits and 15% after 420 days in
the dogs. This was caused mainly by a
reduction in the albuzmin of 14% after 180
days in the rabbits and 29% after 420 days inm
the dogs. A disorder of serum albumin
synthesis was said to be the first sigm of
bepatic deficiency. The second change was a
gradual increase in the activity of serum
transaminases. The saximum glutamic-alanine
transaminase and glutamic-aspartic
transaminase activities were noted after 420
days a2nd had increased by 5 and 1.6 times,
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respectively. This vas accompanied by major
fluctuations in urea production which finally
resulted in a reduction of 30% in the rabbits
and 75% in the day which develcped cirrhosis.
alkaline phosphatase activity in the serum
of the dogs remained normal except for an
increase noted after 360 days in the animal
which developed cirrhosis. (JTE)

<134>
Barth, J., National Emvironmental Eesearch
Center, Las Vegas, WV. 1975, Jume

The Solubility of Plutonium from Busen Contents
of Cattle Grazing on Plutoniup~Contaminated
Desert Yegetatiom im Im Yitro Bovine
Gastrointestinal Fluids. HV0-153; Part of
@hite, 4.6. aad Dunavway, P.B. (Bds.}, The
Radioecology of Plutonium and Other Tramsuranics
in Desert Bmvironments, Wevada Applied Ecology
Group Progress Report for 1974, (p. 137-189),
504 p.

Rumen contents of cattle grazing on
pletoniun-contaminated desert vegetation were
incubated in sisulated bovime
gastrointestinal fluids to study the
alimentary solubility of plutonium. Trials
vere run during Hovember, 1973, and durinmg
February, Mday, July, amd Augest, 1974

puring the Hay and July trials, a large
increase ian plutonies solubility accompanied
by a marked reduction ip plutoniuzm
concentration of the rusmen contents was
observed concurrently with a reductiom in
intake of EUROTIR LAWATA and an increase in
the intake of ORYZOPSIS HYMENOIDES or
SITAWION JUBATUM. However, during the
November, FPebruary, and Rugust trials,
comparatively high comcentration of
plutonium, but low plutoniuam solubility, was
associated with high levels of EUROTIA LANATA
in the rumen comtents. Plutonium 238 vas
generally more soluble than plutonium 239 in
these fluids. Ratios of the percentage of
soluble plutonium 238 to the percemtage of
soluble plutoniecm 239 varied from 121 to 1821
on a radicactivity basis. (Auth)

<135
Blaylock, B.G., and J.P. Witherspecom, Oak Ridge
Fational Laboratory, Envircmnmental Sciences
bivision, Oak Ridge, TH. 197%

Dose Estimation and Prediction of Radiationm
Effects on hguatic Biota Resulting fros
Radioactive Beleases from the Huclear Fuel
Cycle. CONP-750662; IAEA-SH-198; STI/PUB/406;
Part of Proceedings of a Syeposius on the
Radiological Impacts of Releases from HNuclear
Facilities into Aguatic Environments held in
Otaniemi, Finland, June 30-July 4, 1975, (18 p.)
524 p.

The radiation dose received by aguatic biota
from different muclear processes and the
major dose-contributing radiomuclides, and
the impact of the estimated doses on aguatic
biota have been detersined. Dose estimates
are made by using radionuclide comcentration
peasured in the liquid efflueuts of
representative facilities. Where
neasurenents of concentratioms are not
available, predicted radiocactive relesases to
the aguatic envirompment are used for dose
calculations. Although radiocactive releases
from reactors used to gemerate electrical
energy have received the most attention, and
are the best documented, this evaluation
indicates the potential for a greater
radiation dose to agquatic biota from the
nuclear fuel supply facilities (i-e., mining
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and milling). The effects of chroaic
low-level radiation om agquatic organisms are
discussed from somatic and genetic
viewpoints. Based on the body of
radiobiological evidence accumulated up to
the present time, no sigunificant deleterious
effects are predicted for populations of
aguatic organisas ezposed to the estimated
dose rates resulting from routine releases
from conversion, emcichment, fabrication,
reactors and reprocessing facilities. At the
doses estimated for milling amd mining
operations it would be difficult to detect
radiation effects on aguatic populations;
however the significance of such radiation
exposures to aquatic populations cannot be
fully evaluated without further research om
effects of chromic low-level radiation.
{Aath) (D)

Tables opn estimated radioanuclide doses to
aguatic organisms fros nuclear facilities are
included. See alsoc Huclear Safety, 17(3).
351-361 (1976} -

<136>

Jacobson, Le0., KoS. Cole, J.d. Hickson, and E.
Lorenz, University of Chicago, Chicago, IL.
1945, Septeaber 8

Report of Health Activities for Honth of August,
1945. C¥=-3130; 8 p. (Declassified December 22,
1952)

Abstracts are presented for work performed
durine the moanth at the laboratory involving
clinical medicine and medical research,
biological research section, medical
industrial hazards and health physics, the
Hational Camcer Institute studies, and
setabolic studies of plutonium. The clinical
medicine performs physical ezaminations amd
laboratory tests on employees along with
other research projects. Im the biological
research section, work is continuimg along
several lines im increasing the efficiesmcy of
aercsol production im small chambers.
Analyses are being completed on am intubation
experinment on the effect of citrate on
absorption of Pu from the lungs. Citrate is
not a satisfactory therapeutic agent, merely
succeeding in transferriang Pu from lungs te
the skeleton. MHice have been injected with
doses of 0.05, 0.725, 0.5 and 1.0 ug of Pusg
of body weight amd results of blood studies
are reported. Host work in medical industrial
hazards and health physics section is devoted
to developing a method for determining the
amount of Pu im large amounts of urine from
project personrmel. Human tissue containing 2
dpe can now be amalyzed for Pu contemt with
90% recovery. Honitoring of results for
personnel and facilities are reported.
Hational Health Institute studies on x and
Gamna radiation effects are continuing. In
metabolic studies of plutonium, additional
radicautographic evidence substantiates the
view that plutonium is accumulated
principally in the osteoid matrix. Hunanr
excretory studies, complete through the 87th
day shov the elipination rate of Pu averages
0.005% per day. Fecal and urimary excretion
is greater im rats. Decrease in surface
alpha activity im rats can be effected by
decalcificetion and recalcification of bone.
Hetabolism of plutonium in plants is
described im another report. (BBH)

<137>
Hot given, Argomne Natiomal Laboratory, Argonne,
IL. 1967, December

Biological and Medical Research Division, Annual



<137>

BIQLOGICAL ASPECTS
ANIMALS

<137> CONT.
Report, 1967. ANL-7409; 300 p.

Research activities are reported inm the
following areas of investigaticn: biophysical
studies of molecular imteractions, radiation
effects on cultured cells, and factors
affecting radiosensitivity; amalysis of
radiation effects on cells at the biochemical
level, and the Liosynthesis of
macromolecules; biosynthesis and activity of
enzymes in various pathways and the effects
of iopizimg radiationm on these phenomenag
prepacration, detection, amalysis, and effects
of radioisotopes in tracer studies;
investigations of biochemical activities at
the ultrastructural level im cells; effects
of hormones on photottophic mechanisas in
plants: gravity compensation studies in
irradiated and nonirradiated plants; studies
in mapmalian genetics and the effects of
radiation on gepetic patterns; micraobial
genetics and nutagenesis in aicrobial
populations; radiobiological and biochemical
studies of developmental phenomena among
amphibia and imsects; biochemical,
biophysical and radiobiclogical studies of
the mechanisas of carcinogenesis in
organises; amalysis of phemomena affordimg
protection to tissues against radiatiom,
including endogenous mechanisms; cellular and
somatic effects of ionizing radiation on
organisms, inclueding factors affectimg
radiosensitivity and repair mechanisas;
studies relating to the medical status of
laboratory animals; theoretical studies in
cellular and anipal biology; radiation
dosimetry studies; tozicity and metaboelisa of
radioisotopes in beagle dogs; rhysiclogical
and medical status of the beagle dog coloay:
and monitoring of radiocisotope content of
selected environmemts. A list of 116
pablications is included as well as an author
index to the research reports. (ERB)

€138>
Stather, J.W., National Radiological Protection
Board, Harwell, Emgland. 1974, October

The Effect of Chemical Form om the Distribution
and Excretion of Plutoniue 239 Pollowing Its
Deposition im the Respiratory System of the Rat.
¥RPB~R31; Part of Stather, J.W., et al, The
Radiological Protection of People Exposed to
Plutoniums: Current Research at the National
Radiological Protection Board, {(p. 4-3%), 127 p.

The metabolism of the tramsportable fraction
of both *soluble’ and "insoluble?’ forms of
plutoniun following their depcsition in the
respiratory system of the rat by either
inhalation or puwlmonary intubation has been
investigated. The results have shown that
following the depositiom in lumg of various
chemical forms of plutonium {(nitrate,
citrate, ozalate, dioxide, DTPA complexz) the
activity deposited im extrapulmonary tissues
at one week varied comsiderably with the
chenical form of the platonium. After one
veek the agount in extrapulacnary tissue was
69% of the imitial pulmcnary deposit of
plutonium citrate, vhile for plutomnium
dioxide the corresponding value was 0.074%.
Absorption of both plutonium nitrate and
citrate fron the pulmonary region was
approximately four times greater than from
either the tracheobronchial ox nasopharyageal
regions. About 13% of the activity eamtering
the blood during the first week after
puleonary adeinistration of plutoniua
nitrate, citrate or oxide, was retained in
the liver at 7 days implying that plutoniunm
was circulating in the blood in a *monomeric®
form. The cumulative excretion of plutonium
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in the urine in the same period wvas
equivalent to about 4.5% of the total
activity transferred to tissues froa the
blood. The experimental results suggested
that this value could be used for calculatiag
the total tissue content from urimary
excretion measurements. This study also
demonstrated that mixed aerosols of plutoniunm
diozxide and sodium oxide more easily
translocated from the lung to blood than
aerosols of plutonina dioxide. A maximum
transportability vas reached at a Pu:Na
atomic ratio of about 1:20, when the
transportable fractior of plutoniuam was 45
times that from a plutonium dioxide aerosol
alore. {Auth)

Table 6 shows the tissue distribution amd
cunulative ezcretion of Pu one week after
pulmonary intubation in various cheamical form.

<139>

Woodhead, D.S5S., Ministry of Agriculture,
Fisheries and Food, Fisheries Radiobiological
Laboratory, Lovestoft, Suffolk, United Kingdoam.
1974

The Estinmation of Badiation Dose Bates to Pish
in Contanminated Environments, and the Assessnent
of the Possible Censequences. CONF-T740529;
STL/PUB/375; IAEA-SK~-184/11; Part of Proceedimgs
of a Symposium on Population Dose Evaluation and
Standards for Han and His EZnvirownment held in
Portoroz, Yugoslavia, Hay 20-24, 1974, (p.
555-575) , 646 p.

The disposal of radicactive waste into
coastal waters, rivers and lakes may produce
localized comditions in which fish experience
radiation dose rates in ezcess of that froa
the patural background. Reasonably realistic
estirates of these dose rates may be obtained
by combining data op the levels of
radivactivity in the water, sediments and
fish with simple dosimetry models. Where the
dose rates are sufficiently high it has been
possible to provide confirmation of the
estimates, using im situ thermoluminescent
dosimeters. A kaowledge of the radiation
reginme, together with information on the
effects of irradiation on fish, provides a
basis for assessing the consequences for f£ish
populations in contamisated emvironments.
{Auth)

Tables on matural and discharged radioactivity
in freshwater and seawater are presented.

<140>
Armold, J.S., Argomme Natiomal Laboratory,
Chicago, Ik. 1951

Progress Report: Radiocautography. ANL-4625;
Part of Brues, A.l. (Ed.), Division of
Biological and Hedical Research Quarterly
Report, February, March, April, 1951, (p-.
72-84) , 229 p.

The status of radioautographic studies of the
deposition of calcium 45, radium, and
plutoniuem 239 in bones of rats, eice, and
dogs is given. Calcium 45 appears to be
deposited in bomes of rats in 5 ways: (1)
diffuse, uniform, and light deposition im all
bone both cortical and trabecular, {2)
concentrated deposition in areas where bone
growth is occurring, (3) concentrated in
areas of epiphyseal cartilage, (&)
concentrated acound blood nutrient vessels im
cortical bome, and (5) moderate concentration
above diffuse light deposition im bome
recently formed prior to imjectiom. Calcium
of the plasma (extracellular fluid) appears
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to be exchanging continwally with that of
bone. In radicautographs of a biopsy
specimen from the metaphyseal areas of the
femur of a dog 24 hours after IV injectionm,
radiun wvas deposited im 2 ways:s (1) diffuse,
uniform, light deposition im both cortical
and trabecular bome, amd (2) highly localized
concentrations. Perivascular deposition of
radivm in dog bome resembled that of Ca 45 in
the rat., The distribution of radium im the
amputated lower leg of a patient who, 25
years previously received an unknown amount
of radium, is underway. The distributiom in
the patient is very different from the
initial distribution im the dog. Plutonium
239 is at ao time diffusely deposited im the
bone. Its inmitial distributiom in the rat,
mouse, and dog is restricted tc endosteal,
periosteal, perivascular, and epiphyseal
concentrations. It is concentrated im
macrophages of the bone marrow and its effect
on hematopoietic cells is evidemt. (JTE)

<1815
Bair, W.J., Battelle Hemorial Institute, Pacific
Horthwest Laboratories, Biology Departmemt,
Richland, ¥WA. 1970, December

Togicology of Inhaled Plutomium. CONP-700816
(Vol. 2); Part of First, H.W. and Horgan, J.M.,
Jr. {(Eds.), Proceedings of the 11th AEC Air
Cleaning Conference held ip Richlamnd, Washington
August 3i~-September 3, 1970 (p. 697-720) 869 p.

& 14 yr study of the imbalation of Pu
coapounds by beagles was reported. It was
deaonstrated that Pu particles could be
concentrated intc "hot spots® by macrophages
and epithelial cells. The mazximum whole body
retention (half times of 3440 days) occurred
in beagles which imhaled an oxide prepared by
heating Pu petal to 450 degree C, the least
(half times of 200 days) occurzed in those
which inhaled PuFh. The greatest pulmonary
retentions vere obtained from a 1000 degrees
C oxalate and 2 oxides prepared from Pu metal
(half times 600-1000 days). Im a nine year
study of Pu oxides the tracheckronchial lymph
nodes accumulated 40% of the imital
deposition, abdomimal lywmph nocdes had
accunulations of 8%, the liver burden reached
15-20% and translocation to the bones reached
3-4% after 4-5 yrs. Pulmonary retention of
Pu F(4) vas less than the oxides, but greater
tham Pu(N03)4%. Of all the compounds studied,
urinary excretiom of Pu was greatest after
inhalation of PuF4. Plutonium nitrate showed
a translocation to othetr tissues as high as
52% of the alveolar deposition. Pathology
occurring im the PU(NO3)4 and Pu oxide
experiments dee to high doses included
lymphopenia, cellular changes in lung amnd
tracheobronchial lymph nodes, respiratory
insufficiency and pulmonary mecplasia. Dogs
depositing more than 0.7 uCij/g of lung after
Pe 239 oxide inhalation died within one year.
Those which deposited 6-74 uCi of Pu after

Pu {HO3)4 inhalation died withir 75-303 days.
JTE)

<142>
Bair, ¥9.J., Battelle Memorial Institute, Pacific
Northwest Laboratories, Biology Department,
Richbland, Wa. 197&

Considerations in Assessing the Potential Harm
to Populations Expcsed to Low Levels of
Plutonium im Air. CONP-780529; STI/PUB/375;
IAEA-SH-184/14; Part of Proceedings of a
Symposium on Population Dose Evaluation and
Standards for Han and His Enviromment held in
Portoroz, Yugoslavia, Hay 20~24, 1974, (p.

<1480>

435~449) , 646 p.

Results from ezperimental anigal studies have
provided extensive knowledge of the
disposition and biological effects of
plutonium. ®hile these laboratory studies
involved levels of plutomium much higher than
the predicted dose comnitnents from nuclear
power plant operation, the results of these
experinments along with the linited data from
accidental human exposures can provide a
basis for preliminary assessment of the harm
to populations from plutopium that might be
released to the environment. Experimental
animal studies have identified lung and bone
cancer as the nost semsitive effects of
plutonium exposure. Drawing upon the results
froa experiments with several animal species
and several plutoniua compounds the
possibility of deriving risk estimates for
plutonius-induced lung cancer onm a
tozicological basis was explored, thus
avoiding the need to counsider the spatial
distribution of absorbed radiation dose in
lang, latent period for cancer induction,
etc. Values for the risk of lung cancer
resulting from inhaled plutonium average
about 2 x 10{E-3) per nCi/g lung times days
for Py 23%9. B value of 2 x 10(BE-4) was
calculated for Pu 238 from the results of one
experiment with rats. (Auth)

<143>

Barron, E.S.6., et al, University of Chicago,
Chicago, 1L. 1945, Jume 15

Monthly Health Report on Problems Relating to
Product for Honth of #Hlay 1945. CN-2992; 47 p.
{Declassified Jenuary 4, 1956}

This monthly progress report contains
investigations by several authors on the
bioclogical, biochemical ard medical aspects
of Pu. Phospholipid turnover studies in rats
given dimtravenous injections of 2 mg Pu/byg
showved evidence that the intestinal
absorption of P 32 was not impaired by this
amount of Pu and that the tramsport of P in
the phospholipid molecules in the liver was
not affected by Pu poisoning. However, the
rate of removal of phospholipids from the
liver was significantly inhibited. Data are
presented on lung absorption amd liver
deposition in rats given various Pu salts in
the 4 and 6 valent states by tracheal
intubation; on hemoglobim, leucocyte and
erythrocyte deterasimations in rats givem Pu
(#4) intravenously; and on radiation effects
of rice given Ra intraperitomeally from 6 hrs
to 40 days after injection. Other studies
include tissue metabolisa tests on spleen,
thynus, adrenals, liver and kidneys of rats
previously injected with Pu. The size and
respiration of spleen and thysus were greatly
diminished im all animals exanined.
Respiration of the adrepals was also
diminished. Among the alterations of liver
netabolism were some inkibition of pyruvate
and butyrate ozxidation, ar? of anaerobic
glycolysis. Changes in kidney metabolism
resulted in a rise of blood HPYW and am
inhibition of glutamate oxidation. A
procedure was developed to determine the
proportion of inhaled Pud2 aerosols retained
by rats. Seventy-five percemt was found to
be deposited in the animals and 25% ezxhaled.
Sixty~-four days after imhalation showed a 10%
deposition in the lungs and 12% in the
skeleton. The route of excretion from the
lungs was by way of the bromchial tree after
the 16th day following exposure. Some over
exposure to radiatiom of personnel is
reported at this time according to urine
assays. Difficulties are ezperienced in
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routine analysis of human feces. (RAF)

<i44>
Pradkia, €.¥2., V.F. Ushakova, amrd J.T.
(Translator) Greaves, Not given. 1963

Analysis of the Effectiveness of Complexing
Agents which Accelerate the Elimipation of
Radioactive Isotopes from the Body. Part of
Balabukha, ¥.S. and Barmes, J.H. (Eds.),
Chemical Protection of the Body Against Iomizing
Radiation, The HacHMillan Company, New York, New
York, {p. 147-162), 168 p.

Besults of the anmalysis on the effectiveness
of a nusber of coaplezing agents for
accelerating the elimination of Y 91 and Pu
239 from the animal body were presented. The
complexes were adiminstered to white rats
intraperitoneally or orally, and at certain
times aftervard the isotope contents of the
femur, liver and kidneys of the rats were
assayed and evaluated under the assumption
that the greater the stability of the coaplex
the smaller the amount of isotope retained in
the organs. The stability of the coamplexes
was also expressed quantitatively by means of
an instability constant which was the ratio
of the product of the comcentrations of the
components of the complex icm tc the
concentration of the whole complex ion.
Cyclohexanediaminetetraacetic acid {CDTRA)
with an instability comstant of approxzimately
10 (E~-23) formed the most stable complexes
with ¥ 91. Others tested were
ethylenediaminetetraacetic acid (EDTA) with a
constant of approximately 10({E-18),
nitrilotriacetic acid (BTA),
apinomethylphosphinic acid (AHE),
cyclohexenedianminotetraacetic acid (CHDTR)
and cyclopentanediametetraacetic acid
{CPDTA}. CDT2 and CPDTA formed more stable
complexes with Pu (comnstant approximately

10 (E-29)) than did EDTA (comtant
approzimatley 10(E-24)). It was concluded
that retention of Y 91 and Pu 239 in the body
would be decreased significantly only when
the instability comstants of the complexes
wvere decreased to 10({E-28) and (E-35,
respectively. Of the agents tested, the most
effective were CDTA and CPDTA uged in
treatment of ¥ %91 contamimation. (JTE)

This is a translation of the original Russian
book, *Khimicheskaya Zashchita Organizma ot
Ioniziruyushchikh Izluchanii®.

£145>
Hamilton, J.6G., University of California,
Radiation Laboratory, Berkeley, CR. 1951,
February 27

Hedical and Health Physics Quarterly Report,
October, November, and December, 171950.
UCRL-1143; AECD-3200; 61 p. (Declassified July
16, 1951)

Data obtained f£rcm tracer studies using At
211, carvier-free Bi 206, carrier-free Hm 52,
carrier~-free o 93,99, Np 237, Ta 182,
carrier~free Sc 46, and Tn 170 are presented.
The Np 237 study covered 64 days with rats
being given 1.3 smilligrams of Hp 237 in
solution as HpO2(B¢2} with 85 mg of ammonium
citrate and 20 mg of ammonium chloride. It
vas adninstered by intramuscular imjection.
Five perceant of the Np was retained at the
injection site after 64 days. The date
indicated that the skeleton is the major site
of deposition receiving 27.5 of the dose. It
is noted that this is appreciably less than
values previously obtaimed =itk Pw .. more

nearly reseables U. The urinary excretion
(37.1%) is much greater than fecal
elimination (20.1%). This characteristic is
alse more like U tham Pu. The percent
deposited in the various orgams is presented
in tabular form. & report on a study of “The
fHovement of Sodium and Potassium in the
Tissues of the Rat Following Acute Radiation
Injury Using Wa 22 and K 42,43 as Tracers%,
is included. (JTE}

<1465
Hamilton, J.G., J.H. hawrence, P. Weymoth, C. k.
Tobias, B.S5. Stome, E.R. Hiller, B.V.A.
Low-Beer, W.B. Gatrden, and B. Moyer, University
of Califormia, Radiation Laboratory, Berkeley,
Ca. 1947

Hedical and Health Physics Section, Progress
Report for Hay 1947. BP-97; 18 p.
{Declassified December 13, 1955)

The status of the following studies was
given. (1) Radioautographic Studies, the
deposition in beone of thoriuam, plutoniusm,
americium, barium, and element 61 was being
studied. Ezperigents with curiuas, U 233 and
Bp 235 were plamned. (2) Tracer Studies,
summaries of La 140 experiments in tissues of
rats and one day experiments with element 61
was sipilar and it was noted that deposition
of these rare earths is similar to cerium,
preaseodyniunm, americium, and curiun.
Studies of the absorption of beryllium were
also performed. The efficiency of the Jomes
reductor procedure for isolatiom of U 233
from animal tissue was increased up to 50%.
{3} Decontamination Studies, the absorption
of Pu froam injectionm of 15 micrograss of Pu¢é
in rats vas reduced by pre-treatment with
BAL(2,3-dithioglycercl}. Zirconiua 4id mot
reduce absorption of Pu after intramuscular
injection, but urinary exzcretiom imncreased 5
x and skeletal retention decreased 3 x.
Rachitic rats retained significantly less
radium tham controls, but a massive dose of
phosphate increased retention. (%} Uranium
Distribution Studies, the liver amd spleen
renoved 80-95% of the injected U im mice.
other studies were (5) Radio-chemical
Isolations, (6) Operation Crossroads, (7)
Total Body Irradiation X-ray amd P 32, (8)
Radioiodine Studies, (9) Health
Physics-Chenistry Section Studies on
monitoring, decomtamination, disposal, and
research and development, and (10) Health
Physics Radiation Field Studies on personnel
monitoring, shielding, and neutron
absorption. (JTIE)

<47>
Jacobson, %.0., and K.S. Cole, University of
Chicago, Chicage, IL. 1945, Hovember 13

Report of Health Activities for Honth of
October, 1945. CHB-3313; 7 p. (Declassified
February 16, 1956)

Abstracts are provided for work dome during
the month at the Health Division. The
clinical medicine and medical research
division performed physical examinations on
personnel and noted changes in animals used
for research studies. The biological
research section is continuing studies om
hematological effects of radiostrontium,
chronic effects of injected Sr 89, and
histological effects of radium. All
ezperimental animals im the study on
hemotological effects of plutonium have died
and a fimal report is nearing completion.
Eighteen mice in a study on the chromnic
effect of imjected plutoniuve have died with



BIOLOGICAL ASPECTS
ANIHMALS

<147> CONT.
gross evidence of chromic liver disease and
osteogenic tumors. A dog, in the study of
subacute clinical effects of plutonium, died
and data collected on the dog are reported.
Death was probakly due to liver dysfunction.
Ezcretory studies om a husan subject who
received 5 ugm of Pu 238 have kbeen completed
through the 127th day. Ho chaanges are noted
during the past month. The Wational Cancer
Institute is continuing studies on x and
gaanpa radiation studies on mice, guismea pigs,
and rabbits. Results in the medical
industrial hazards section do mot impdicate a
high exzposure to plutonmium for personnel at
Chicago and Clinton. The terainal cancer
patient injected with Pu died and autopsy
results shoved a 33% retention of Pu in the
liver. Bone marrow from a rib gave the
highest specific activity. Honitoring of

personnel and facilities are continuving. (BbH)

<€148>

Jacobsoby %.0., K-S. Cole, Jod. Hickson, E.
Lorenz, B.V. Low-Beer, and J.G. Hamilton,
University of Chicago, Chicago, Ik. 1945, July 9

Report of Health Activities for Homth of June,
1985, CH-3076; 22 p. (Declassified December
22, 1952)

Abstracts are given for reports om climical
medicine and medical and industrial hazards,
and blood studies on total body irradiated
patients. These reports have besn published
separately. The monthly report is presented
for Hatiomal Cancer Ipstitute studies and
metabolic studies of fissiom products
performed at the laboratory. The National
Cancer Institute progras is studying
biological action of ¥ and gamma rays on
mice, guinea pigs and rabbits. A final
report is being prepared on plamt amd soil
studies for metaboliss of fission products.
Rerosol studies are continuing. Retention of
plutonium by lungs of rats exposed to Pu0d2
saoke vas found to be akout 5% of the
orginally inbhaled activity 256 days after
ezposure. The rate of elimination for @
nonths was approximately 0.5% per day.
Similar behavior was noted after 684 days for
plutonium and fission products. A4 termimal
cancer patient received intravemous
injections of 5 ugm of Pu02(H03)2 emriched
with Pu 238. Four days later, as a result of
surgery, specimens of bone, splesn, tuwmor,
onentus, and skin were obtained. The
distribution pattern of Pu was very similar
to that observed in rats. The greatest
deposition in bone was in the trabecular
portion of the marrow. Urine elimipation was
below 0.01% per day after 16 days. A new
method for relatively rapid aralysis of large

specimens of urine amd feces has been
developed to perait detection c¢f 2 x 10 (E-6}
ugn of Pu in daily output of urime or feces.
{BBH)

<149>
Kunzle-Lutz, H., H. HMetivier, D. HNolibe, Aa.
Simon-Vermot, J.L. Gimbert, P. Jockey, and A.A.
{Translatoz} Horvath, Lovelace Poundation for
#edical Bducation and research, Ishalation
Tozicology Research Institute, Albuguergue, HH.
1970, September

Effects of Pulmorary Lavage on the Retention of
Particles of Plutomium Oxide. LP-tr-53; 5 pog
Archives des Haladies Professionmelles de

Bedicine du Travail et de Securite Sociale, 31,
‘ 513516,
In this laboratory study baboomns of an
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average vweight of 3 kg were allowed to imhale
dust contaminated with particles of Pu oxide
vith an average diameter of 0.5 u.

Subsequent to Hesbutal anesthesia the
ventilation of each lung was separated by a
sound. A rinsing solution (a sterile,
isotonic 37% solution of HaCl) was introduced
into the scund with a syringe, and at the
same time the other lumg was supplied with
ozygen. This lavage was repeated 5 times.
One group of baboons was treated by rinsing
on the 5th day, another group was treated on
the 5th, 11th, and 18th days. Amn average of
90% of the injected £fluid was recovered. The
data indicated that one treatment of 5 rinses
lowered the pulmonary chamge by 10-15% wvhile
three treatments lowered the pulmonary charge
by 50 to 55%. (JTE)

<150>
HeClellan, R.0. (Ed.), amd P.C. (Bd.) Rupprecht,
Lovelace Foundation for Hedical Educationm and

Research, Inhalation Toxicology Research
Iastitute, Albuguerque, E#. 1972, Hovember

Fission Product Imhalation Program Anmual
Report, 1971-1972. LF-85; 355 p.

The prime objective of the inhalation
tozicology research program is to develop
knowledge that will iasprove the understanding
of the biological comseguences of inhalimg
radionuclides particularly as it is related
to man. Papers im this amnual report are
grouped into sizx sections which correspond to
programmatic areas that have been delineated
for budget purposes. Section 1 reports
research directed toward developing an
improved understanding of radigactive
aerosols, and their production and
characterization for use in animal ezposures.
Section 2 papers describe research directed
tovard obtainimg am improved understanding of
the radiation dose pattern resulting from
inkalation of radioactive aerosols. Section
3 reports a series of studies aimed at
establishing the relationship between
exposure to various levels and types of
aerosols and the resulting biological
effects. Sectiom ¢ relates research uanderway
to develop an improved understanding of the
pathogenesis of radiation~induced disease,
especially from internal exposure. Section 5
ceports continuing research directed toward
developing effective therapeutic procedures
for treating imndividuals accidentally
exposed. The sixth section reports a new
effort im the laboratory. Respiratory Tract
Deposition Hodels. Bight articles vere
separately abstracted for the data base.
(JTE) (CTS)

<151>
Richnond, C.R. (Comp.), and H.L. (Comp.) Yoelgz,
Los Alamos Scientific Laboratory, Los Alamos,
¥M. 1973

Annual Report of the Biological and Hedical

Research Group {(H-4) of the Los Alamos
Scientific Laboratory Health Division, Jamuary
through December, 1972. LA-5227-PR; 148 p.

This report summarizes research activities of
the Los Alamos Sciemtific Laboratory’s
Biomedical Research Group for calendar year
1972. Information om organization of the
group, research interests of the staff, and
supporting facilities available at the Los
Rlamos Scientific Laboratory are included.
Although for administrative purposes the
group is conprised of seven sectioms, the
technical portion of this report is based
upon major areas of research and reflects the



<151>

BIOLOGICAL ASPECTS
ANIMALS

<151> CONT.
multidisciplinary approach to problem
solving, which is a basic ingredieat of the
research philoscphy. The areas of research
are the hot particle project, wclecular
radiobiology, cellaular radiobiclogy,
biophysics, isotope applications and animal
colony activities. The format is akin to
that of Science with the goal cf tramsmitting
a maximum of informationm in a concise manner
with a minimum of technical detail. Work
which has been published or submitted for
publication has not beem duplicated in this
report. Additional specific technical
information is included in the appendix.
Three articles were separately input ianto the
data base. (Auth) (JTE) {CTS)

<152>
Spalding, J.F., Los Alamos Scientific
Laboratory, Los Alamos, HHM. 1974, Bay

Hammalian Radiobiology Group (H-4). LA-5633-PR;
Part of Richmond, C.E. and Sullivan, E.H.
{Comps.), Annual Report of the Biomedical and
Environmental Research Program of the IASL
Health Division, January-December 1973, (p.
1=19), 165 p.

Current activities of the Grougps comnsist of
research on effects of toth external and
internal sowrces on mamsals and appropriate
extrapolations to man. Investigations on
external sources are largely cemcerned with
injury and repair of bome marrow with
emphasis on low dose rates. Rodents, dogs,
and momnkeys are used in studies oriented
toward civil defense, manned space £light,
military, and emergency exposuies. Research
on intermally deposited radioactive paterials
with the same animals imcludes interspecies
correlations of uptake, deposition, and
excretion of radioisotopes. Curremt emphasis
is on response of body tissues, especially
the lungs, to high specific activity
radionuclides such as Pu 238 and Pu 239
oxide. An additiomal otjective is to
establish radiation protection guides for
internally deposited radioisotopes im man.
Other research is related to animal
radiobiclogy studies of negative pions for
preclinical therapy work. Individual studies
are underway concerning egposure of haamsters
by inhalation of Pu loaded Zr ozide spheres,
retention and survival of hamsters imjected
with Pu 238, the approzimate distributiom of
lung cells with respect to radiation dose
after inhalation of Pu laden microspheres,
compiter support, biological results of Pu
inhalation and injection, micrcradiography in
the lungs, recovery rate and persistent
injury in monkeys given large doses of gauma
rays by fractionation, comparative
hematopoietic effects of dose protraction by
fractionation in beagles and monkeys, and
recovery and residuwal injury observation of
dogs and monkeys after serial 100 rad
gampa~ray egxposures. Studies are also
underway concerning nanmalian metabolism of
Cs 137 and As 74, and animal coclony
observations. {JTB)

<153>

Stather, J.W., F.E.H. Crawley, D.S. Popplewell,
G.N. Stradlimng, J. Brightwell, B.l. Loveless, L.
Watts, and R.J. Purrott, Hational Badiological
Protection Board, Harwell, England. 197¢,
October

The Radiological Protection of Pecple Exposed to
Plutoniums Current Research at the Natiomal
Radiological Protection Board. HEEB-RBR231; 127 p.

38

The status and some results of 8
investigations comcerning radiological
protection problems associated with the
production and use of Pu and the higher
actinides in the nuclear power industry are
presented. Some papers describe comnpleted
ezper imental work, the results of vhich will
appear in the open literature, while others
describe work in progress. Two papers are
not included as most of the material
presented has already beem published in
report NRPB-R=-29 (1974). Included are
studies concerning the effict of chemical

form on the tissue distribution and excretion

of Pu 239 following its deposition in the
respiratory system of the rat, comparative
studies or the clearance of Pu 238, Pu 239,
Am 241, and C@ 242 from the respiratory
system of the rat, the chemistry of Pa
incorporated in humams, a rapid method for
determination of Pu in urine by
ultrafiltration, the efficiency of
bronchopulmronary lavage as a therapeuntic
procedure for removing insoluble radicactive
particles from the lumg, the removal of
intracellular Pu, amalysis of data on the

clearance of insoluble compounds of Pu in the

lung, and chromosome aberratioms in
lyephocytes after Pu intake by humans. The
eight papers have beem selected for separate
input. (JTE)

<154>
Stevart, K., D.¥.C. Thomas, J.L. Terry, and E.H.

#ilson, United Kimgdom Atomic Energy Authority,
Atomic Weapons Research Establishment,
Aldermaston, England; U.S. Department of
Defense, Defense Atomic Support Agency,
Washington, DC; University of Rochester,
Rochester, NY%. 1965, July 8

A Preliminary Evaluatiom of the Biological
Heasurements on Operation Roller Coaster (Joint
US/UR Ezperiments)}. AWRE-0-29/65; 33 p-

A4 biological measurement program was carried
out during the Roller Coaster experiments to
obtain information which would assist im the
assessnent of the radiological hazard to man
from the inhalation of particulate material
resulting from the detonation of a nuclear
weapon containing Pu metal. Three hundred
and twenty sheep, dogs, and burros were

exposed in the Double Track and Cleam Slate 2

experiments. The animals were then
decontaminated and a program of serial
sacrifices extending from a few hours after
eyposure to 3 years was initiated. The
particle size distribution and air
concentrations were based on data obtaimed
with cascade impactors. Only particles in
the size range up to 10 u were considered

significant, houwever, the effect of extemding

this to 20 u was examined. The early
clearances in the dogs, burros and sheep

showed half-times of about 60, 20 and 2 days,

respectively,. BAfter 7 and 14 days,
respectively the dogs and burros showed
increased values, however, the sheep
experienced a large increase to a half-time
of about 20 days lastimg for 60 to 80 days.
The residual f£raction amounted to about 3/4
of the initial lung burdem im the dogs, 1/3

in the burtos and 1/13 in the sheep. Removal

was slow and was represented by a half-time

of about one year. It was concluded that the

data vere comparable and coapatible with the
existing data for man, and coud aid ia
forning a common assessment of the hazard to
nak. {JTE}

Double Track animal studies are shown in
neperous tables and figures.
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<155>

Taysum, D.H., F.G. Evans, %.4. Hammer, ¥.S.S.
Jee, C.B. Behfeld, and L.¥W. Blake, University of
Utah, College of Hedicime, Radiobiology
pivision, Department of Anatomy, Salt Lake City,
07. 1962

Radionuclides and Bone Strength. Fart of
Dougherty, T.F., @t al (Eds.), Proceedings of a
Sysposiun on Some Aspects of Intermal
Irradiation held at The Homestead, Heber, Utah,
#Hay 8~-11, 1961. Pergamon Press, New York, Hew
York, (p. W5162), 529 p.

The tibiae of beagles which had been used in
the chroeric toxicity program of a
cadiobiclogy laboratery were removed at
antopsy and subjected to tensile stresses to
deternine the effects of age and imternal
radiation doses upon the stremgth of bope
tissue. Test specimens were produced om a
jeweler®s lathe from defleshed, deep frozen
{20 degrees ) tiblae and were refrozen
until two hours before testing. The testing
machine was a standard Baldwinm 120,000 1b
capacity machine with a Tate Emery load cell,
accuracy plus or minus 0.5 1b im the range
used. Tests vere carried out at room
tenperature. The rate of loading was
approzimately 15 1lb/min with stress aad
strain readings taken at 2 lb incremeats. A
plot vas then made for each specimen and the
proportiopal lieit deterained. There was no
significant correlation is change of stress
or energy with increasing age cr dose.
fliowever, it was pointed out that the tests
denonstrated tremds and all isdicated
weakening with increasing dose. It was
concluded that radiation fractures were the
result of local weakening rather tham a
unifora loss in bome stremgth. A short
discussion of the topic by several
researchers vwas included. (JTE)

Tables 1-3 give the calculated values obtained
froe the measurements of the three ezperiments.

< 156>

Vaughan, J., Hedical Research Coumcil, Churchill
Hospital, Bone Seeking Isotopes Research Wmit,
0zford, England. 1962

Bonre Disease Induced by Radiatiom. Part of
Richter, G.¥W. and Epstein, H.A. {Eds.),
International Review of Experimental Pathology,
vol. 1. Academic Press, Hew York, Mew York, (p.
243-369), 453 p.

A conprehensive review of radicinduced bone
disease is presented. Certain points of
general biological interest were stated. The
first is that although there was often an
association between radiatiom dysplasia and
radiation neoplasia the evidence showed that
the relationship was not necessarily a causal
one. Secondly, it was stated that radiationm
dose was only an effective facter in
promoting radiation neoplasia im bomne if
other tissue conditions were favorable.
Finally, in the case of bone, the tissue at
risk, as far as neoplasia was concerned, was
probably the ostecogenic connective tissue,
particularly orn endosteal surfaces. The
reviev vas organized into several sectioms,
the titles of which included saurces of
skeletal irradiation, radiaticm dosimetry,
the bome-seeking radiocactive isotopes (giving
the physical characteristics cf Sr 90, ¥ 90,
Ca 45, Pu 239, Ba 226, Ra 228 and Th 228},
pathological changes produced in bone by
irradiation, external ard imtermal
irradjation describing the climical and
ezxperimental studies of bone damage and the
character of tusors produced by skeletal
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<155>

irradiation. (FHH)

Table 2 shows imncidence of osteosarcomas in Utah
beagles as of Harch, 1961.

<157>
Watts, L.H., National Radiological Protection
Board, Harwell, Emgland. 1974, October

Analysis of Data om the Clearance of Imsoluble
Compounds of Plutopium in the Lung. HWRPB~R31;
Part of Stather, J.%., et al, The Radiological
Protection of People Exposed to Plutonium:
Current Research at the National Radiological
Protection Board, {(p. 103-115), 127 p.

The rate at vhich an inhaled radiocactive
substance is cleared from the lungs by
physiological mechanisms is an essential
paraseter in determinimg the radioactive dose
delivered to the lung. It is usually assumed
that insocluble compounds of plutonium ave
cleared from the lung im two exponential
phases. A review of the relevant literature
has been carried out, from vwhich it appears
that a third ezxpomential phase may be presemt
in the clearance process with a half-time
intermediate betueen those of the other two
phases. Best estimates of the half-times of
the three clearamce phases are given as 1
day, 30 days and 500 days, and the
implications of the presence of an
intersediate lung clearance phase are
discussed. (Auth)

Table 1 shows a supmary of experiments amd
accidents involving plutonium 239 inhalation
vith clearance halftimes as calculated from the
present study.

£158>
Jacobson, b.0., and K.S5. Cole, University of
Chicago, Chicago, IL. 1945, December

Report of Health Activities for MNomth of
November, 1945. CH-3358; 7 p. (Declassified
January 18, 1956)

hbstracts for monthly Health Activities
reports from the University of Chicago
Metallurgical Laboratory update work
currently im progress. The climical medicine
and medical research section performed
physical examinations and laboratory tests on
personnel. Biological research section
stedies involved the effect of dose on
retention of injested ¥ 91 in the rat and
plutoniun studies. Rats givem Pu by stomach
tube were sacrificed at intervals and fepurs
were ashed and analyzed. The femurs
contained 2.9 to 8.4 x 10 (E-5)% of the dose.
Calculations for the entire skeleton
detersined the total percent of dose in the
skeleton,. ¥ith data from other studies, 9.7
to 28 x 10(E-2)% of the injected plutonium
would be absorbed and retaimed. All mice in
the study on hematological effects of
plutonium have died. BResults are reported.
The Hedical Industrial hazards section
curtailed routine analysis of urine for Pu
during the past month to initiate the new
assay program. Other routine monitoring
prograas continued. HNatiomal Cancer
Institute studies have continued om radiation
of mice. (BBH)

<159>
Hot given, Umiversity of Chicago, Chicago, IL.
1944, April 3

Report for Hosth Emnding Pebruary 29, 1944.
CH-1459; 64 p. (Declassified July 26, 1974)
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The main sections of this monthly progress
report deal with radiation hazards, c¢linical
biochemical studies, biological research,
health physics and radiation measurements,
and meteorclogy. Among the topics discussed
are hand and glove contasination studies with
increased attention to methcds of prevention;
the expansion of pocket meter service; and
the proposed use of acid resistant cloth for
protective clothing. Progress is reported in
the areas of persomnel health surveys; filas
meters; laundry monitoring; Lauritsen
electroscope calibratiomn; and product
monitoring. Clinical biochemical studies
include liver functiom tests of persommnel
exposed to radiation; pigment metabolisa
studies; kidney function tests; phosphorus
studies; and imitial blcod protein research
by electrophoresis. The bioclogical research
section includes reports on the toxicity of
mizxed fission prcducts in rats; the effect of
Ba 140-La 140 in mice; fast neutron survival

in mice: x-ray survival in mice; effects of
ezternal beta radiation in rabbits; stable
isotope toxicity (Ce, Ba) in goldfish amnd
aice; histopathological findings in mice
injected with Ba 140-La 140; hematological
and histopathological findings in rabbits
ezposed to 100 r and 400 ¢ z-rays:
radicautographic studies of lungs of U and La
dusted mice; mice studies on the protective
action of nicotimamide; food intake and
veight changes im rabbits when givenm single
doses of 400 r and 800 r x-rays; accumulation
and distribution of Sr 8% amd Ba 140-La 140
in goldfish; and tissue metabolism studies in
rats. A large section is devoted to mouse
and guinea pig breeding experiments showving
possible irradiation effects im reduced
litter sizes. Heteorological work deals with
dilution studies from stack emissions by
neans of 502. {RAF)
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<160>
Adriancs D.Ces A.L. Boni, J.C. Corey, J.H.
Horton, K.W. Hcheod, J.E. EFinder, and H.H.
Smith, Savannah River Ecology Laboratory, Aiken,
8C; University of Georgia, Athems, GA; Savannah
River Laboratory, Bikemn, SC. 1975

2 Pield study to Determine Plutonium Contents in
¥heat and Soil in a2 ¥Yars Hupid Atrea.
CONF-750847; DP-HS-75~-40; Part of Proceedings of
the 67th Ranuval Symposium of the American
Society of Agronomy held ip Knozville,
Tennessee, August 24~-29, 1975, (p. 122).

A field study was initiated in the fall of
1974 at the U.S. Energy Research amd
pevelopment Administration®’s Savannah River
Plant, near Bikem, South Carolima, to
deternpine the spatial and temporal variatiom
of plutonium in soil-plant systems, with
vheat (TRITICUN AESTIVUH) as the crop of
interest. 7The study was conducted on a field
30 m z 250 B, with somevhat elevated levels
of plutonium. The plutonium had been
deposited as a consequence of atmospheric
releases through a stack of chemical
reprocessing plant and fallout thereby
providing a true industrial scurce for study
purposes. In addition to evaluatiag the
relative importance of uptake and
resuspension on the plutonium content of
vheat, the effect of seed-bed preparation omn
the redistribution of plutonium in the soil
profile vas measured om the 0.75-hectare
{1.85 acres) field. Analytical techmiques;
relationships among soil, aicr, and vegetation
plutoniun concemtrations, and environmental
implications are discussed. (Auth)

<161>
Bu, F.H.F., and %.F. Beckert, HNatiomal
Environmental Research Center, Las Yegas, NY.
1975, June

Inflvence of Selected Variables cm Transport of
Plutonium to Spores of ASPERGILLUS NIGER.
NV0=-153; Part of White, H.6. and Dunaway, P.B.
(Eds.)  The Radioecology of Plutomium and Other
Transuranics in Desert Emvironmemts, Hevada
Applied Ecology Grcoup Progress Report for 1974,
{p- 187-195), 504 p.

Studies were carried out on the influences of
different chemical forms and concentrations
of plutonium at tvwo hydrogem ieom
concentrations of the malt agar culture
pedium on uptake and tramsport of plutomium
to the spores of ASPERGILLUS HIGER.

Plutonium 238 nitrate amd citrate complexes
were added to aliquots cf bhuffered agar media
{pH 2.5 and 5.5) to obtain plutonium
concentrations of 112, 228, and 448 pCi/g.
Plutonium 238 dioxide spheres cf 0.3 um were
added to aliguots of the buffered agar media
to obtais plutonium concentrations of 228,
2,240, and 22,800 pCiysg. High concentrations
of the diozide fora were used because of
expected very lcw tramsport to spores and the
necessity to obtain sufficient activity for
analysis. Hesults indicated that plutomius,
wvhen added to the culture medivm as dioxide
picrospheres, mnitrate, or citrate compleg,
was transported to the spores, and that an
almost lipear relationship existed between
transport and concentration. Raising the pH
of the culture medium from 2.5 to 5.5
generally increased transport of plutonium to
spores for all three chepical forms. At
plutonium concentrations of 228 pCi/g in the
culture media, and for both pH 2.5 and 5.5,
transport of plutonium to spores was
approximately three times as high from the
nitrate or citrate fors as frce the dioxzide
microspheres. (Auth) (JTE)

<160>

Table 1 shows the tramsport ratios for nitrate
to oxide and citrate to oxide at pH 2.5 and 5.5
at a plutonium concentratiom of 228 pCi/g of
agar.

<162>
Cataldo, D.B., and B.E. vaughan, Battelle
Hemorial Institute, Pacific Northwest
Laboratories, Richland, ®A. 1974, Decenmber

Biological Availability of Poliariy~Applied
Plutonium 238 herosols: Factors Affecting Plant
Uptake and Transport. BHWL-1950 (Part 2); Part
of Anmual Report for 1974, (p. 52-56), 238 p.

In this initial laboratory study, pripary
leaves of a 10 day old bean plant (with the
cest of the plant protected by polyethylene
films) or the entire foliage of 5 week old
bean plants (with the bean pods bagged) were
ezposed to Pu 238 aerosols. The relative
mobility of Pu 238 following dry aerosol
deposition onto leaf surfaces is shown ja
tabular form. The biological availability of
the foliar Pu deposits appears to be migimal
with concentratior factors in unexposed
tissues of 10 (E~5) to 10(E-6) amd tramsport
factors of 10(E-4} to 10({E-8). The tramsport
factor is said to evaluate availability om
the basis of the total amount of
radicactivity or material presented to foliar
tissue and the proportion of this material
that is removed from the contaminated
tissues. It seems that little Pu is
transported to growing points such as buds
and seeds. BAvailability of the various Pu
forns studied is as follovs: aged oxide
greater tham citrate, greater tham nitrate,
greater than fresh oxide. The concentration
factor for the accusulation of Pu 238 ip
reproductive structures for foliarly applied
Pu compounds is of the same magnitude as
found in root uptake. However, the relative
insolubility of the compounds say affect
biological availability. Hore complete data
#ill be published later. (JTE)

£163>

Cataldo, D.h., B.E. Vaughan, and B.B. #ilduag,
Battelle Hemorial Institute, Pacific Horthwest
Laboratories, Richland, ¥a. 1975

Deposition, Leachability, and Tramsport of
Foliary-Applied Plutoniug Compounds.
TONF-750847; Part of Proceedings of the 67th
daneal Symposium of the American Society of
Agronony held im Kpoxville, Tennessee, August
24-29, 1975, {p-. 123)-

Foliage of 20-day-old plants (PHAESEOLUS
VULGARIS) were exposed to aerosols comtaining
Pu 238-pitrate, citrate, oxide, and aged
oxide using a low-windspeed, aerosol, plant
exposure chamber. Particulates having a mean
aerodynamic equivalent size of 1 um wete
generated and deposited omnto foliage to study
deposition parameters, the extent of chemical
and physical eantrainment of particulates at
the leaf surface, the potemntial of these
particulates for leaching from the leaf, and
the availability of Pu for foliar uptake and
translocation to edible plant parts.
Deposition rate and velocity were calculated
from measured parameters, and were in
agreement with calculated theoretical values.
The leachability of foliar-deposited Pu

using a syanthetic rain water was dependent on
the form and chemical reactivity of the Pu
species deposited and time following
deposition. The availability of
dry—-deposited particulates for tramslocation
{to roots and seed) was minimal {(CP less than
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12 10(B~5))-. The presence of a solution
vector (i.e. sinpulated precipitation)
resulted in increased Pu tramslocation from
foliage (CF 1 ¢ 10{E-5) to 1 x 1 (E-3}}. The
magnitude of the increase was dependeat on
the chemical reactivity of the Pu species
supplied and the timimg of precipitation with
respect to seed development. {Auth)

<164>
Folsom, T-Res VoP. Hodge, and #.E. Gurmey,
Scripps Imnstitution of Oceanography, Ht. Soledad
Laboratory, La Jolla, CA. 1975

Plutonium Observed om Algal Surfaces in the
Ocean. Harine Science Communications, 1(1).,
39-49.

Some rates at which plutonium deposits upon
surfaces of giant algae have been measured im
the field and in small seawater baths.
Evidence is given that plutonium concentrates
mainly in extremely thin outer surface
layers. The observed rates imply that kelp
beds may remove each day as such as 10% of
the plutonium present im the water that
bathes them. It is suggested that other
algae including the main phytoplanktonic
biomass may play an isportamt part im turning
plutonium into the chemical and physical
forms predominant in the ocean. (Auth)

<165>
Gromov, ¥.V., V.1. Spitsym, and 8. (Tramslator)
Gerrard. 19743 1975

Assimilablity of Plutonium, Ruthenium, and
Technetiua by Phytoplankton. ORNL-tr-2907; 5
pe3 Doklady Akademii Wauk SSSR, 215(1), 214-217.

The results are given of studies on the
absorption of Pu 239, Ru 106 and Tc 99 by
cultures of unicellular green
algae---Platymonas viridis---and natural
colonies of phytoplankton takem from the
surface along with seawater in the
southeastern region of the Pacific ccean
(Jaly 31, 1972, 9 degrees 18¢ 1% S, 78
degrees 54® 2% @, It was seen that Pu 239
and Ru 106 more rapidly ossimilated by the
plankton cultures and after 20 hr a steady
state was reached. HNo gore tham 5% of the
original amcunt of Tc was absorbed, After 7
days there was still no release of the
absorbed isotopes into the nutrient mediun.
The natural phytoplankton colony accunmulated
Pa, Ru, and Tc tetter tham the single
culture. Also the uptake was greater for Ru
106. A&fter 15-17 days release of the
absorbed isotopes into the seawater hegam by
bacterial decomgpostion c¢f the debris. Pu was
renoved froa the dead planktonm more rapidly
than Bu since Ru 106 was probably reabsorped
more by the debris. The involvement of Pu
and the isotopes of Ru in the biological
cycle is an effective amethed for converting
then to physio-chemical forms in equilibrium
with seawater, for example Pu is partially
hydrolyzed to the ions Pu02{0H} ¢, Pu02(0H)2
and PuQ2{0H)3({E-1}. AsS a result of
biochemical tranformations different organic
conplexes with Pu are fermed and these pan
from the dead cells to the watezr. This may
be a deciding factor in the migratiomn of Pu,
Ru, and Tc in the ocean. (FHH4)

<166>
Eobinson, A.Y%., T.R. Garlaand, H. Crucker, and
R.E. ¥ildung, Battelle Hemorial Institute,
Pacific Horthwest Laboratories, Richland, WA.
1974, December
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Plutonium~Resistant Fumrgi and Actinomycetes in
Soil. 2. Alteration of Plutonium Fotrm.
BNYL-1950 (Part 2); Part of Annual Report for
1974, (p. 28-30), 238 p.

The possibility that the form of Pu in soil
may be altered by microbial activity has been
suggested. Selected ezocellular media from
Pu—-resistant cultures were analyzed by thiam
layer chromatography (TLC) amd thim layer
electrophoresis (TLBE} to ascertain the
presence or absence of Pu compounds different
from the Pu-DTPA added to the incubation
media. BAutoradiography was employed to
visualize the position of Pu after TLC and
TLE. One unknown coampound was found which
appeared to be labile amd unstable at roon
tenperature. Chemical techniques will later
be employed to characterize and positively
identify Pu getabolites. (FHH)

See also COHF-750847, Part of Proceedings of the
67th Annual Symposium of the American Society of
Argonomy held in Knoxville, Tennessee, August
24~29, 1975.

<167>
Robinson, A.V., R.E. ¥ildung, T.B. Garland, and
H. Drucker, Battelle Hemorial Institute, Pacific
Northwest Laboratories, Richland, WA. 1975

Plutoniun-Resistant Fungi and Actinomycetes im
Soil. 2. Alteration of Plutomium Form.
CONF-750887; Part of Proceedings of the 67th
Annual Symposium of the American Society of
Agronemy held im Knoxville, Tennessee, August
24-29, 1975, (p- 124).

To determine if the form of soluble (less
than 0.0%u) Pu 239(+4), initially present as
a DTPA complex, was altered during
entrichments to isolate Pu-resistant
microorganisms froam soil, the microbial cells
and exocellular media were chemically
characterized using Sephadex and thin-layer
chromatographic (TLC) techniques and
thin-layer electrophoresis (TLE). TLC and
TLE were applied using various conditioms of
pH (pH 3.3, 6.6, 8.6), solvent composition
(range in polarities) and support type
{silica gel, cellulose, alumina).
Autoradiography vwas employed to visualize the
position of Pu on the chromatograms. The
presence of Pu-containing compounds with TILC
and TLE characteristics different than
Pu-DTPA was ascertained im a tertiary
enrichment culture contaiming 100 ug Pu/ml.
The Pu compounds differed im R sub P, charge
and stability at room temgperatures. Thus, it
appears likely that alteration of Pu form
occurred during growth of Pu-resistant soil
aicroorganisas. (Auth)

See also report BHWL-1950 (Part 2), Annual
BReport for 1974, (p. 28-30), 1974.

<168>
Romney, E.8., and A. Wallace, University of
california, Laboratory of Nuclear Hedicime and
Radiation Biology, hos Angeles, Ch. 1975

Plant Uptake of Plutionium 239, 240 and Americium
241 from Soil Comtaiaing Aged Source Haterials.
CONF-750847; Part of Proceedings of the 67th
Annual Symposium of the American Society of
Agronony held in Knoxville, Tennessee, August
24-29, 1975, (p. 124-125).

Several safety tests were conducted between
1954 and 1963 at the F¥evada Test Site and the
Tonopah Test Range wherein small amounts of
plutonium vere dispersed imto the surroundiag
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environment by chemical explosives. Pindings
from field studies in these fallout areas by
the Wevada Applied Ecology Group indicated
relatively lov uptake of Pu 239, 2¢0 by
vegetation through plant roots. Results from
plant uptake ezreriments under glasshouse
conditions supported these findings.
Discrimination factors rangimg from 10 (E-4)
to 10(BE-3) for Pu 239, 240 vere obtained with
barley grovn opn soil that had hesn
contaninated with the source materials im
1957. The Pu/km ratios for soil and barley
samples also indicated greater zxoot uptake of
the ingrowth prcduct, Aa 241, relative to Pu
239, 240 from the aged source materials.
{Rath)

<169>
Schneidermany, G.S., T-BR. Garland, H. Drucker,
and R.E. Wildumg, Battelle lHemorial Imstitute,
Pacific Horthwest Laboratories, Richland, ¥WA.
1974, December

Flutonium-Resistant Fungi and Actinomycetes in
Soil. 1. Hechanisms of Plutoniue Toxicity.
BNWL~1950 (Part 2) ; Part of Amnual Report for
1974, {p. 25-28), 238 p-

Resistance to Pu as a chemical may occur by
three general mechanisaes including 9
inability of Pu to prodece a toxic effect on
cell netabolism at the levels cf cytoplasmic
processes or extracytoplasmeic processes, 2)
inability of orgamises to tramsport Pu, or 3)
ability of the organism to comvert Pu to a
form that is either incapable of entering the
cell or is not toxic to the cell. The third
mechanisp was investigated. A noncalcareous
Ritzville silt loam of pH 6.8 was separately
anmended with Pu 239 DTPA, Pu 2392 as the
soluble nitrate, Pu 238-DTPA, Pu 238 as the
soluble nitrate, and with starch, H, and
water to provide optimal microbial activity.
Subsamrples of s0il vere periodically removed
to determine changes in susbers of fungl and
actinonycetes. Using CO2 evolution as an
index for microbiological activity,
enrichment culturing of Pu resistant fungi
and actinomycetes was performed. The
entichment procedures resulted in the
isolation from soil of 14 fungal cultures and
13 cultures of actinomycetes, all distimct im
colony morphology. The Pu comgpcunds tested
produced little or no effect on release of
€02 from the soil. However, fumgal numbers
were observed tc drop markedly as compared to
the controls after 11 days imcubation on
soils comtaining Pu 238-DTPA {0.62 ug/g) and
Pu 239 DTPA {145 ug/g) at the 10 uCisg level.
Since the same effect was not observed at

the 10 ug/g or 1 ug/g levels of Pu 239 DTPA,
the observed reduction im fungal nusmbers is
likely a result of radiation tozicity.
Furthernore, simnce the Pu 239 (N03) 4 and Pu
239 (NO33}4 at the 10 uCisg level 4id not show
a corresponding reduction in fusgal aumbers,
and since the sclubility and possible
availability of the nitrate form of Pu is
lover by a factor of 100 to 300, ir would
appear that toxicity is related to Pu
solubility im soil. (FHE)

Table & shows effect of Pu and Pu complexes on
population of microorganisms in scil. See also
CONP-T50887, Part of Proceedings of the 67th
Annual Symposium of the American Society of
hgronomy held in Knoxville, Tennessee, August
24-29, 1975.

<170>
Schneiderman, G.S., %.B. ¥ildeng, 7- k. Garland,
and H. Drucker, Battelle Hemorial Institute,

43

<168>

Pacific Rorthwest Laboratories, Richland, VA.
197%

Plutonium-Resistant Fungi amd Actinomycetes in
Soil. 1. Mechanisms of Plutonium Toxicity.
CONF-750847; Part of Proceedings of the 67th
Annual Symposium of the Americam Society of
Agronomy held in Knoxville, Tennessee, August
24-29, 1975, (p- 125}«

Hicrobial resistance to the chemical effects
of Pu may be indicative of am ability teo
alter Pu chemical form im soil. The effects
of Pu fora and solubility om soil metabolic
activity and on the types, nunmbers, and
resistance of soil fungi and actinomycetes
vere peasured in a silt loam soil (pH 6.8)
sepacrately amended with Pu 239 (1-185 ug/g)
and Pu 239 (0.6 ug/g) in soluble N03 and DTPA
complex forms, and with Cy N, and water to
provide optimal microbial activity.
Subsanples of soil were removed over a 95-day
aerobic incubation period to deteramine
changes in numbers of fungi and actinomycetes
and relative water solubilities (less than
0.01 u) of the Pu forms. To isclate
resistant organisas, emrichment culturing was
perforred at logarithmic and statiomary
growth phases. Solubility of Pu in soil
influenced Pu tozicity to microorganisms with
the more soluble Pu-DTPA forams resulting in
greatest reductions in numbers. Conparisons
of soil microbial nuabers in the presemce of
Pu 238 and Pu 239 at commpon radioactivity
levels, but at different mass comcentratioans,
indicated that Pu toxicity was due to
radiation rather tham chemical effects.
Barichnent culturing resulted in the
isolation from soil of fungi and
actinonycetes distinct im colomial morphology
and exhibiting resistance to Pu at levels as
high as 100 uwg/ml. (Auth)

See also report BNH#L-1950 (Part 2}, Asnual
Report for 1974, (p. 25-28), 1974&.

<171>
Schulz, R.K., B.A. Tompkins, L. Levanthal, anrd
K.L. Babcock, University of Califormnia,
Berkeley, CA; LFE, Environmental Analysis
Laboratories, Richaond, CA. 1975

Uptake of Plutomium and Americium by Plants from
Soils. CONP-750847; Part of Proceedings of the
67th Annual Symposium of the American Society of
Agronomy held in Knoxville, Tennessee, August
24-29, 1975, (p. 125).

Plant uptake of Plutomnium 239, 240 and
Americium 241 from two soil samples collected
from widely separated aveas of the Nevada
Test Site vwas studied. Fach area had been
previously contasinated with plutonium and
americium by a separate high explosive
(non-nuclear) detonation of a device
containing plutonium. Barley plants were
grown on 3 kg soil sub-samples in a
controlled emviroanment chamber. The
plutoniue distribation ratio (D.R. eguals
plutonium in plant tissue divided by
plutonium in soil) was im the order of

10 (E-5) for the plant vegetative material.
The pletonium D.R. for the grain was 20-100
times lower tham that in the vegetative
material. Similar éistribution ratios for
apericiun were in the order of 10(2-4} for
vegetative growth and were 25-75 times lower
for the grain. These results iaply that
apericium is much more available to plants
than is plutonium. Plutoniue bearing
particles were separated from a soil sample
and contained about 30% plutonium by weight.
The particles were gquite irregular, with a
very large surface area vhich would be
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expected to enhance solubility and rlant
uptake. (Ruth)

<172>
Thomas, Wehe, and D.G. Jacobs, 0Oak Ridge
National Laboratory, Oak Bidge, TH. 1969

Curium Behavior im Plants and Soil. Soil
Science, 108{4), 305-307.

Young bean plants (PHASEOLUS VULGARIS) were
grown in polyethylene bottles comtaining 200
nl of Knop®s nutriemt solution tagged with Cm
242 (5000 dpms/mnl). Some plants vere grown in
loan soil with tagged nutriemt solutioms. A
conmon forage grass, tall fescue (PESTUCA
ARUNDINACEA} was grown with the root mat in
200 ml of the tagged Knop®s solution.

Samples of plant tissue wezre later dried,
ashed and counted. It was found that the
grass did not contain activity in excess of
that in the control samgles. AllL bean plants
grown in soluticm and mcst of them (81%) in
s0il exhibited sigpificant activity im
foliage and stem tissues. Absence of Cm 242
in grass leaves probably resulted from
physioleogical or physical barriers to curius.
Significant differences in the Cm 242

content of entire bean plants ezisted asmong
treatmeats with intact roots in solution, 135
plus or minus & pCi (0.030 %) ; with roots in
soil, 306 plus or minus 22 pCi (0.068%); and
with severed roots im solution, 387 plus or
minns 14 pCi {0.086% of total ipoculum). The
greater uptake of Cm 242 by plamts with
severed roots confirms that the transpiration
stream can transport Ca and seggests that the
site of any "discrimination® against this
heavy metal is im the roots. Iranslocation
of curium to foliage is so limited that
introduction of hazardous guantities of Ca
262 into food chains by plants is unlikely
unless foliage becomes comtaminated after a
release of this element to the atmosphere.
Should this occur, the affinity for curium of
bone, liver and the gastrointestinal tract of
any animals im the food chain Letween plant
and man vould reduce the gquantity that might
be ingested by man. (FHH)

<173>

Wallace, A., and E.HM. Rommey, University of
California, Lakoratory of NHuclear HMedicine and
Radiation Biology, Los Angeles, Ch. 1975

Americium Uptake by Plants from Soil.
CONF-750847; Part of Proceediangs of the 67th
amnual Syaposium of the American Society of
dgronony held in Kenozville, Tennessee, August
24~29, 1975, {(p. 126).

The ability <f some synthetic chelates,
especially DTPA (diethylene triamine
pentaacetic acid) to increase plant uptake of
An 2861 has been further stedied in a
calcareous soil of pH 7.5 (Hacienda loam) and
a noncalcareous so0il of pH 6 (Yolo loam).
There were plant species differences in both
uptake and distribution of Am 241. With bush
beans and corn, the Am 241 was concentrated
in the upper pacts of the plants. About 2.5
tines as much Ae 281 wvas in the leaves of
bush beans grown in Hacienda loam as im ¥Yolo
loam; with corm the ratio for Am 241 in
shoots for the same two soils was from 9 to
20. Barley was different in that more Am 241
vas in plants at the low soil gH than in the
high, and there was more uniform distribution
throughout the plants. The discrimipation
ratio for Am 261 vhen plants were growm in
soil was as high as 7 when DTPA vas present.
An experiment was conducted in which four new

Pe chelates vere coepared with Fe DTPA inm
ability to increase Am 241 uptake. Three of
these Fe chelates had very little effect, but
an Fe chelate of the phosphine type vas about
2.5% as effective as was Fe DTPA. (Auth)

<174>

¥ildungy, B.E., T.B. Garland, and D.A. Cataldo,
Battelle Hemorial Imstitute, Pacific Worthwest
Labeoratories, Richland, ®A. 1975

Accumulation of Technetiuz from Soil by
Plants--A Potential Hechanism for Uptake and
Tozxicity. COHF-750847; BRUL-SA-5393; Part of
Proceedings of the 67th Annual Symposiuva of the
American Society of Agrononmy held im Knoxville,
Tennessee, Aagust 24-29, 1975, (p. 126).

To provide an assessnment of the poteatial for
plant uptake of Tc, a product of the nuclear
£uel cycle, soybeans (GLYCIHE HAZ cv. Clark)
were growa using a split-root (soil/mutrient
solution) uptake technigue im a Ritzville
silt loam (pH 6.8) amended with Tc 99 (0.7
and 5.1 ug/g) as pertechametate. Plants vere
harvested 10, 13, and 25 days after
emergence. W#ithin 5 days of plant emergence,
phenotypic responses to Tc were observed.
After 25 days, plants ezposed to Tc exzhibited
reduced internode elomngation and irregular
leaf blade ezpansion. Toxicity syaptoms
resulted from marked accumunlatiom of Tc inm
the plants. The calculated accugulation
ratios (ug Tc/g dry plant tissue per ug Tc/g
oven-dry soil) varied dependimg on soil Tc
concentration, plant component, and harvest
time, but ranged from 65 to 1,000. Plants
accurulated 95% of Tc origimally applied to
soils at the low conceatration level.

Highest levels of Tc occurred in the stems
and cotyledons. The results of prelimimary
ion competition studies indicated that Tc as
pertechnetate may function as a nutrient
analog accounting, iam part, for the marked
uptake of T¢ observed. (Auth)

<175>
Rickard, W.H., E.L. Klepper, %.%T. Himds, J.F.
Clise, J.D. Hedlund, R.G6. Schreckhise, D.G.
Watsonm, F.B. Brauer, J.K. Soldat, and J.E.
Fager, Battelle Hemorial Imstitute, Pacific
Horthwest Laboratories, Bichland, WA. 1974,
December

Radionuclides in the Environment. BEWL-1950
(Part 2) 3 Part of Vaughan, B.E., et al, Aamnual
Beport for 1974, (p. 192-202), 238 p.

The uptake of Pu 238 by cheatgrass, nustard,
barley, and peas vas investigated using a
lysimetric technigue in the field. Bangeland
species, cheatgrass and tamnsy nustard,
exhibited relatively low concentratioa of
platonium in shoot tissues, averaging about 2
pCi g (E~1) dry weight in stems and leaves and
about 2pCi g(E-1) im cheatgrass seeds. The
uptake into plant tissues was 1 to 3 ppm in
celation to the soil activity. Crop species,
barley and peas, exhibited a wide differeace
in uptake. Barley had uptake values
comparable to cheatgrass, about 20 pCi g{E~1)
in the stems and leaves and about 2 pCi
g({E-1} in the graim. The peas, however, were
nearly an order of magnitude greater in their
uptake, about 200 pCi g (E-1) in the
vegetative orgams, but oaly about 3 pCi
g{E-1) in the seed. The uptake from the soil
inventory by crop plants was about twice that
of the wild plants (due to barley’s
productivity only) and about 10 times as high
in peas, due to greater uptake, not
productivity. Imcluded im this section of
the report are studies or concentratioa
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factors for radioiodine in belowground plant

parts, I 129 im litter and soil from grass
and forest commumities, I 129 in freshwater
aquatic organisms, measurements of I 127 and
I 129 in pig tissues, Cs 137 im Anaktuvuk
Pass Native residents and Cs 137 ip a nesting
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<175>

population of American Coots. (FEH)

Table 81 shows the uptake of Pu 238 by
Cheatgrass, mustard barley and peas from a silt
loan soil with 0.084 ci m(E-2).
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<176>
Akatsu, J., and T. Ishimori, Japan Atomic Energy
Research Institute, Tokai, Japan. 1974, July 15

Evapoation Of Alpha Bearing Aquecus Wastes On a
Laboratory Scale. Radiochemical and
Radioanalytical Letters, 18(2), 51-59%.

Yarious gamma radicactive aqueous wastes froa
the Pu handling laboratory im JAERI (Japan
Atonmic Energy Research Ianstitute) are
evaporated under imfrared heaters. A simple
evaporator ¥as installed im a glove box. The
ventilating air of the glove box always
passes through the evaporator, in which
various alkaline agqueous wastes are
evaporated under electric heaters. The water
vapor is carried off bty the vemntilating air,
and discharged from the ventstack after
having been filtrated. The residue in the
evaporator is transferred to waste vessels
and solidified with anhydrous gypsum. The
soidified wastes are sent to the waste
disposal section im JAERI and cemented in
waste vessels. The sclidified vastes
containing Pu will be stored virtually
forever. Durimg 2 years, about 400 liters of
the aqueous vastes were treated in the
evaporating system and the preseat procedure
has been carried cut safely without such
troubles as explosiom and alpha-radiocactive
contanination of the air released to the
environment. (Auth) (FHY)

177>
Ballada, J., L. Jeanmaire, and P. Mauche, Centre
d*Etudes Nucleaires, Departement de Protection,
Service de Recherches Toxicologiques et
Ecologiques, Section de Radiotcxicologie,
Fontenay-aux—~Roses, France. 1973, October

Apnalytical Determinaton of Alpha Esitters im
Feces (Plutoniua, Americium, amrd Curium).
CEA-N~-1667; 7 p.

A technique based on the use of glass fiber
filters was developed for the determipation
of alpha-enmitters such as Pu, s, Cm, in
feces. The activity of the radionuclides
present is determined by alpha spectrometry.
{Auth) (FeH)

<178>
Bruenger, P.%., B.J. Stover, and D.R. Athertoen,
University of Utah, College of Hedicine,
Radiobiology Division, Department of Anatoamy,
Salt Lake City, UT. 1962, Septembker 30

Solvent Extraction of Plutomium with Primary
Amines. C00-226; Part of Dougherty, T.F.,
Research in Radiobioclogy, Semianmual Report of
Work in Progress om the Chromic Toxicity
Program, {(p. 58-65), 135 p.

An accurate and simple procedure for the
deternination of plutonium im kiological
materials has been developed. Concentrated
urine, or a solution of bhome ash, is made at
least 1M in H2S04, and plutomium is extracted
with a mizxture of C 18 to € 23 highly
branched primary amines im xylene. Plutonium
is then extracted from the organic phase with
84 HCl, and measured by alpha counting. (Auth)

<179>

Doher, L.¥., and J.D. HcBride, Dow Chemical
Company, Rocky Flats Divisiom, Golden, CO. 1970
A Control Design for Plutomnium Counting Systems.
REP-1528; CONF-700541; Part of Proceedings of
the 11th Annual Symposium cf the Institute of
Huclear Haterials Management held in Gatlinburg,

46

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

Thwas paper describes a design which assures
control of the plutomium counting systeas
used at Bocky Flats to measure solid
plutoniva in waste and process materials,
while establishing neasurememt bias and
variability information for process control
and inventory management. Plutonium was
assayed by non-destructive, radiometric
techniques. (BAF)

<180>
El-Ezaby, H-S., and B.J. Stover, University of
Utah, College of Hedicime, Radiobiology
Division, Department of Anatomy, Salt Lake City,
UT. 1966, Harch 31

Solvent Ezxtraction of Heptuminum(+6) Using

Bis~ (Di-N-Hexylphosphinyl) Alkanes.
C00-119-234; Part of Dougherty, T-F., Reseacrch
in Radiobiology, Annual Report of Progress in
the Internal Irradiatiom Program, (p. 277-296),
326 p.

Bis~(di~n~hexylphosphinyl) alkanes with
n=1,2,3 or 4§ dissolved in O-dichlorobenzene
were used to extract the hezavalent oxidationmn
state of neptunium (Np02(+2)) from agueocus
perchloric acid solutions. It was found that
bis- (di-n~hexylphosphinyl) methane (HDPH)
extracted neptunium(¢+6) more effectively than
the compounds with mn=2,3, or & over a tenfold
range of perchloric acid concentrations.
Findings shoved also that as the ratio of
fiDPH concentration to that of meptunium
increased, the distributionm ratio imcreased.
From the partition data it was calculated
that the extracted species was a ome to oae
Hp-HDPM coaplex. The extractiom with these
organophosphorus compounds was compared with
that of uranium(+6). (RAF)

<181>
Gene, P.J. {Comp.)}, Australian Atomic Emergy
Comnission, Research Establishment, Lucas
Heights, Australia. 1973, December

Uranium (LII), & Bibliography 1965 to 1973.
AAEC~LIB/BIB~-#071; 20 p.

Sixty-five referemces on the chemistry of
aranjum are given. Nuclear Science Abstracts
and Chemical Abstracts were searched during
the time period %965 to November 15, 1973 and
1965 to 1972, respectively. (RAF)

<182>
Labeyrie, %k.D., H.D. ELivingston, amnd ¥.T. Bowen,
foods Hole Oceanographic Institution, Woods
Hole, ¥A. 1975

Comparison of the Distributions im HMarisme
Sediments of the Fallout Derived Nuclides Iron
55 and Plutopium 239, 240z A Wew Approach to the
Chenistry of Envirommemtal Radiomuclides.
CONF=-751105; IABA-SH-199/115; C00-3563-37;
C00-2379~6; STLI/PUB/410; Part of Proceedings of
a Symposium on Transurapnium Nuclides in the
Enviromment held im San Framcisco, Califormia,
Hovember 17-21, 1975, (p. 12%1-13T7), 724 p.

Data are presented showing the distribution
of Pe 5% radioactivity im marine sediment
cores taken from a large range of water
depths; these data are compared with the Pu
239, 240 analyses of the same or similar
cores. The report is prelimimary in that
only a small part of the world's oceans have
yet been studied. Evaluation of the results
available suggests: im a good deal of their
marine geochemistry, iron and plutonium move
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<182> CON%.
separatelys b) im the openm Atlantic Ocean, Fe
55 has sedinented in association with a2 mixzed
population of particles, exhibiting a mean
sinking rate of about 350 m per year.
Thirdly, part of the irom in coastal
sedinents is redissolved, probably by
reduction associated with decaying organmic
patter; this process affects a higher
proportion of the Fe 55 than of the total
iron. The solubilized iron showld
reprecipitate, after returm to the overlying
water and oxidation, as microparticulates.
These very fine particles, dispersed by
currents, msay tramslocate Fe 55 toward the
open sea, only slowly becoming associated
with larger, faster-sinking, mineral
particles. It is suggested that this process
may be importamt im the translocation of
other imsoluble trace elements, and even of
part of the Pu 239, 240. (Auth)

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

<183>
Baxwell, E., R. Pryxell, and W.H. Langham, Los
Alamos Scientific Laboratory, Los Blamos, Ni.
1948

Deternination of Plutoniue in Human Feces.
Journal of Biological Chemistry, 172, 185-190.

& detailed description is given of a method
for determining plutonium in human feces.

The dried sample is ashed in a puffle furnace
and the ash dissolved im 4 m HCL. The
reduced plutonius is carried from am aliguot
of the feces ash solutiocm with calcium
ozalate. The calciuz ozalate precipitate is
digested with fuwing HNO3 and taken up im & B
HCl. Ferrtic iron is added and the plutoniuam
is extracted imto CHC13 as the cupferride.
The cupferride complex is destroyed with
HC104. The plutonium is carried with LaP3,
transferred to a platinum plate, and counted
is ap alphe-counter. Results with solutions
of both artificial amnd actual human feces ash
show the recovery of plutonium by this method
to be 80 per cemt or better. (Auth) (RAF)

<184>
Raabe, 0.G., HoBAo Boyd, J.BA. Hewhimney, J.J.
#iglio, and C.J. ¥Wilkinson, Lovelace Foundation
for Hedical Education and BResearch, Imhalation
Toxicology Research Institute, Albuguerque, WH.
1972, Novenmber

Production of Honodisperse Aerosols of Plutonium
239 Dioxide Labeled with Chromiuam 51. LP-85;
Part of McClellam, R.0. and Rupprecht, F.C.
{(BEds.) , Annual Report of the Fission Product
Inkalation Program, October, 1, 1971 through
September 30, 1972, (p. 21-28), 355 p.

Honodisperse aerosols of Pu 239 Pu02 labeled
with Cr 51 were prepared by mebulizing an
agueous preparation comtaining both Pu 239
and a spall mass of Cr 51, heat treating the
resulting aeroscl to forms a polylisperse
aerosol of particles of Pu 239 Fu02 labeled
with Cr 51, separation and collectiomn of the
particles into wmonodisperse size groups using
the Lovelace Aerosol Particle Separator, and
resuspending the momodisperse particles on
snall segments of the collectiocn foil from
the particle separator to provide aqueous
suspensions for nebulizatiom tc form
monodisperse aerosols or for other studies.
puring am 11 1/2 hour continuous separation,
monodisperse particles of Pu 239 02 labeled
with Cr 51 were prepared for imjectiom imto
Chinese hamsters for cytogenetic studies,

test inhalatiom exposures with Syrian
hassters ard in vivo solubility studies in
rats and hassters for in vitro solubility
studies. The in vitro solubility studies
showed that the nonodisperse aerosols had a
readily soluble fractiom possibly associated
with small contaminating particles of Cr S1
in that over 11% of the Cr 51 was readily
dissolved in the first two days of the
dissolution study. Wear the end of the
24-day study, dissolution stabilized somewhat
and the Pu02 dissolutiom based on the Cr 51
label had a rate counstant of specific
solubility of about 6.8 x 10(E-8) gu/cm2-day
as compared to a value of about 1.9 x

10 {(E-10) ¢gm/cm2~-day based on dissclved
plutonium. Clearly, the Cr 51 was leaving
the plutonium particles much faster tham they
vere dissolving with a balf-time of about 2
years as compared to about 700 years for the
plutonium particles themselves. (Auth)

<1855

Raabe, 0.G., H.A. Boyd, G.H. Fanapilly, and R.K.
Latven, Lovelace Foundation for HMedical
Education and Research, Inhalation Toxicology
Research Institute, Albuquerque, H#. 1972,
Hovember

& Study of the im wvitro Solubility of Plutomium
239 pioxide. LPF-45; Part of HcClellan, R.0. and
Bupprecht, F.C. (Eds.), Annual Report of the
Fission Product Inhalation Progranm, October 1,
1971 through September 30, 1972, (p. 29-36), 355
j

The solubility rates of submicrometer
particles of Pu 239 Pud2 under
non-equilibrius conditions are being studied
using an in vitro system. A continuously
flowing stream of serum simulant (at 37 C)
passes over and around a sample of particles
which is sealed between membrane filters.
Dissolved plutonium is carried off im the
stream and neasured to deteraine the rate
constant of specific solubility, which for Pu
239 Pu02 prepared at 1100 C was usually foumd
to be of the order of 10(E~11) gm/cm2-day. A
study of sampling of an accidentally produced
aerosol of unknown chemical form or particle
size distribution shoved a marked solubility
for the Pu and Az im the sanple with about
10% of the total alpha activity of the sample
being removed by dissolution im the 20 days
of the study. This demonstrates the
potential usefulness of the in vitro
solubility system for rapid ramnge finding of
the possible in vivo solubility of aerosol
samples collected in accidental releases.
(Ruth) (FHH)

£186>
Schwendiman, L.C., and J.¥. Healy, Hanford
Atomic Products Operatiomn, Richland, Wa. 1956
Nuclear Track Technigue for Low Level Plutoniun
in Urine. Part of Proceedings of the 1ist Amnual
Health Physics Society Sysposium held in Amm
Arbor, Michigan, June 25-27, 1956, {(p. 53-60).

A method for analyzing urine samples for very
small guantities of plutonium has been
developed. The method requires evaporation
of the urine sample, muffling, precipitation,
and an extraction with
thenoyltrifluoroacetone {(TTA). The plutoniusm
is subsequently electrodeposited on a 7 nm
diameter area. The disc so prepared is held
against a nuclear track emulsion for 168
hours. Techniques were perfected for
preparing, processing, and microscopic
exampination of the emulsion. The detection
limit of less tham 0.05 d/m per sample
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currently achieved on a routine basis is low
enough to permit early recogmition of
incipient plutoniusm deposition. {(Auth)

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

<187>

Stover, B.J., F.W. Bruemger, and ¥. Steveans,
University of Utah, College of Hedicine,
Radiobiology Division, Department of Anatomy,
Salt Lake City, UT. 1968

The Reaction of Plutonium(+4) with the Iron
Transport System in Human Blood Serunm.
Radiation Research, 33, 381-394.

When human blood serum that had been tagged
in vitro with monomeric Pu(+4) was subjected
to gel filtration, most of the Pu{e¢l) was
found in two molecular-weight ramges, that of
the low-molecular-weight serus proteins and
that of small molecules and ioms. The
distribution of Plutonium{¢4) between the two
peaks was variakle. 1In additicp, a small
amount vwas eluted im the
highest~polecular-weight fractiom. By a
combination of gel filtratiom, ion exchange,
and electrophoresis the Pu(+:) protein
complex was isolated, and the protein was
identified as transferrin, the protein that
transports iron. Pu(+4) appeared to be bound
at the iron-binding sites, and the reaction
between Pu(+4) and transferrian was shown to
be reversible. The stabllity constant of the
conplex is high but less thanm that of the
very stable FeIII transferrin complex. The
variatior in distribution of Pul¥ betueen
transferrin and the low-molecular-weight
cegion thus is related to the variatior in
the amoumt of izrom bound by the tramsferrin.
{auth)

<188>

Thomas, C.¥., Battelle Hemorial Imstitute,
pacific Northwest laboratories, Richland, WaA.
1974, December

Procedure for Measuring Uranium, Thorium,
Radium, Plutonium, and Americium im Soil
Samples. BNWL-1950 (Part 2); Part of Vaughan,
B.E., et al, Annual Report for 1974, (p.
153-154), 238 p.

A procedures was developed to deternmine
naturally occurring radionuclides of uraniun,
thorivua, and radiwm as well as pollutant
radionuclides of plutonium and americium ia
soils. This method allcws accurate
acasurenent of low concentraticns of
radionuclides through chemical separation and
alpha energy analysis. The procedures begins
by thoroughly drying the soil sample and then
a 30 ¢ aliguot is weighed and glaced in a
container of suitable counting geometry. The
gamma epitting radionuclides including Am
241, Ra 226, and Ac 228 are measured using a
low background anticoincident shielded Ge(Li)
diode that has the capability of separating
the radionuclides with coincidence gamma

photons from those radionuclides that emit
non—coincidence gamma photons. The soil
sample is then removed from the counting
container and Pu 236 and Am 243, as tracers
for chemical yield, are added. Followisng
chemical separation, Pu, Th, and U are
electroplated onto stainless steel discs at
1.1 aaps for 2 hr. Individual isotopes are
neasured using alpha energy analysis. (FuN)

<189>
Yolchok, H.L., Health and Safety Laboratory, Hew
York, HY. 1975, april 1

Analysis of Environmental Samples from the Hound
Laboratory Arxea, Progress Report. Part of
Hardyy Bo.P.y JC., Environmental Quarterly,
December 1, 1974 through HMarch 1, 19375, (p.
I-127 - I-144), 227 p.

All of the available analytical results from
the 8 sedisent cores and 16 water saamples
obtained from water bodies im the vicinity of
Hound Laboratory during July, 1974, are
reported here. These include Pu 238 im both
sediment and water, Am 241 in sediment and H
3 in vater. The guality of these analyses
vas found to be acceptable with the exzception
of an approzimately 30% bias im the accuracy
of the Pu 238 data. (Auth)

<190>
Lindenbaum, A., and ¥. Westfall, Argonne
Hational Laboratory, Argomme, IL. 1965

Colloidal Properties of Plutonium in Dilute
Aqueous Solution. Internatiomal Journmal of
Applied Radiation and Isotopes, 16, S545~554.

The colloidalproperties of Pu {+4) in
solutions suitable for injection were
investigated as a function of pH, time after
pH adjustment, and relative concentratioms of
Pu and complexing citrate ioms.
Polymerization is increased vwith iacreasing
pH and depressed by a large molar excess of
citrate. The rate of depolymerization is
directly proportional to citrate
concentration, time amd acidity.
in the rates of polymerization and
depolymerization are demonstrated. The
polydisperse nature of Pu {¢4) colloids is
shown by kipetic dialysis studies which
demonstrate a mixture of diffusible species.
Apparent discrepamcies between values for the
fraction of diffusible Pu obtained by
ultrafiltration and by dialysis are related
to reversible polyamerization. Techniques are
described for the preparatioan of Pu~citrate
solutions of minimal colloidality and for
rapid estimation of colloidal formation by
the ultrafiltration procedure. The relation
between the colloidal properties of Pu and
its distribution in animal tissuwes is
discussed. (Auth)

Differences

Table 1 shows distribution of Pu im mice 3 days
after I¥ injection.
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<191>
Coheny L.K., and T.J. Kneip, WHew York
Upiversity, ¥edical Center, Wew York, Wf. 1971

Epvironmental Tritium Studies at a PWR Power
Plant. COHP-710809; Part of HMoghissi, A.A. and
Carter, H.®. (Eds.), Proceedings of a Symposium
on Tritium held in Las Vegas, Hevada, August
30-September 2, 1971. Hessenger Graphics,
Fublishers, Las Vegas, Hevada, {(p. 623-639), 807
Ee

In the aguwatic emvironment, there is
significant incorporation and retentiom of
trities in the Lound state of Ekotton
sediments and biota. Tritium expressed in
terms of pCi/l was found to be, on the
average, ten times higher in sediment, four
times higher im fish, and three times higher
in rooted aguatic plants than the ambient
tritium concentration im water. In some
inpstances the tritium content of the free or
loose water of these coampoments was also one
to two times higher than ambient water. The
exchange of tritium and the incorporation of
tritium by metalkolic processes in orgamic and
pineral materials will depend on the specific
activity of the source of tritium, the form
of tritium, and the magnitude amd directionmn
of the Wisotope effect® in particular
reactions. It will also depend on the amojat
of exchangeable hydrogen and growth stagdge of
the organism. The greatest mass of tritium
compared to protium will affect chemical
equilibrius and rate constants wvhere
molecules are labeled with tritium. The
stability of the tritium-carbaon bousnd in
organic compounds will result in greater
retention of tritium im these comoounds. In
the emnvironment, the exposure %o tritiuvm has
been chroni amd at levels that have been four
to eight times higher tham presemt
concentrations. This permitted
nopezxchangeable sites to be lakeled by
tritive by formation, producing an
“inheritance® of tritiue that bas persisted
in sediment, detritus, fish and plamts. This
tritive, bound im an organic or mineral
patrix, provides an additional source of
tritium in the ecological cycle. In this
form, it appears to be an effective source of
tritium to be synthesized in new organic
material. Thus, rooted aguatic planmts can
acquire tritium froz the sediment and fish
can aguire tritium through the food web in
addition to the tritiuam obtained from the
vater. Im this way, it is possible that
tritium can be accuaulated im biota above
current ambient concentrations. (Auth)

<192>
Spith, D.D., J. Barth, and R.G. Patzer,
Environmental Mositorimg and Support Laboratory,
Honitoring Systems Research and Developament
Divisiom, Las Vegas, HV. 1975

Grazing Studies on a Plutoniunm Contaminated
Range of the Nevada Test Site. IAEA-SH-199/73:
CONP-751105; STI/PUBs/410; Part of Proceedings of
a Symposium on Transuranive YHeclides in the
Environment held is Sam Prancisco, California,
Hovember 17-21, 1975, {p- 325-336), 724 p.

In this comtinuing grazing study om a
plutonine-contasinated ramge on the Mevada
Test Site, cattle are confined to an area of
known plutonium contamination. Their emntire
diet consists of native plants growving im the
contaminated soil. The primary objective of
this study is to determipe the uptake and
tissue distribution of the plutoniuam by
rupinants. Steers with surgically prepared
rupen fistulas serve as biological samplers
to determime grazimg habits as a function of
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seasonal plamt availability and preference,
to estimpate intake of actimides over
specified periods of time, and to detersine
the actinide ratios within the ingesta.
Tissute samples have been collected froam three
cous, t¥o calves, and ome fetus im Octeber
1973; three cows and two feti in July 1974;
and one cow and two yearling calves in June
1975. Other anisals sampled from the study
area included three goats, three foxes, one
jackrabbit, and one coyote. All animals
sacrificed were mecropsied and selected
tissue and organ samples collected for
histopathological exanination and actinide
analyses. Ho sigpnificant lesions have been
found and actinide accumulations in the
tissues have been relatively aminimal. Using
activity levels found in the rumem contents
of fistulated steers, it was estimated that a
study cow ingested 100 uCi prior to
sacrifice. Of this, 16.% uCi was in f£luids
from whick a combined retenmntion factor of
0.0034% was calculated for the bone, muscle,
and liver. Comparisons of Pu 239/238 ratios
in ingesta and tissues indicate that the
plutonius 238 is more readily absorbed and
retained. Analysis of ingesta f£roa the
fistulated steers indicates that the favored
plant species were two shrubs, EUROTIA LABATA
and ATRIPLEX CRWESCENS; and one forb, SALSOLA
PAULSENII. Grasses are preferred im the late
spring and early summer months, with shrubs
making up the bulk of the diet the rest of
the year. Plutonium activity in rume
contents was higher when EGROTIA LANATA was
the preferred shrub species. Studies on
labeled particles indicate that ingested
particles from 75 to 500 um in size have a
half-time of 3.5 to 5 days inm the intestinal
tract, while particles of 15 to 25 um in size
have a half~time of about 1.4 days.

{huth) (ITE)

<183>

Baturin, G.¥., Institute of Oceamography,
floscow, USSR. 1973, September

Uranium of the Contemporaneous Sedimentary Cycle
of the Sea. Geokhimiya, 9, 1362~1372.
(Russian, English Abstract)

During the weatherimg of rocks and in river
run-0£f, uraniue is divided into the
dissolved and the suspended fractioms at am
average 1:1 ratio. The average uranium
content in the sum of dissolved and suspended
matters of river ruan off corresponds to its
average content in the Barth®s crust; that
determines the uranium content in sea and
ocean sediments. The share of hydrogemous
uraniur being concentrated im sedimemts. The
share of hydrogenous uranium being
concentrated in sediments of sea basins and
in the peripheric zomes of the ocean up to
(10 to 60) x 10(E-4)% plays a secondary role
in the total balance. This concentration is
favored by the enrichment of sediments of
orgapnic matter and phosphorus, by the
increased uwranium content im waters, by the
reducing conditions near the houndacry of
vater~-bottom divide, by the lowered
sedisentation rate, and by the renewal of the
near-bottorn waters. OUraniunm transition from
the solid phase to imtersitial waters, where
its concnetration reaches n xz 10 (E-4) g/1, is
a precondition of its redistribution during
diagenesis. (Auth)

£194>

Cherry, R.D., and L.V. Shannon, University of
Cape Town, Physics Departaent, Rondebosch, Cape
Province, South Africa; Division of Sea
Fisheries, Sea Pocint, Cape Provimce, South
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Africa. 1974

The Alpha Radiocactivity of Harime Crganisms.
Atomic Energy Review, 12(1), 3-45.

The important role played by
alpha~radioactive puclides in the marine
radiation envircnment were discussed.
Detailed suzveys of the alpha-esitting
nuclides and their relevant nuclear
properties, and of the comrcemtratiom and
distribution of these nuclides in seawater,
in marine orgamisms and in the organs thereof
were presented. Data were comgpiled in
tabular form to show that the total alpha
activity in seawater is typically about 3.2
pCisliter. Of this, the uranius series
nuclides contribute about 96%, while the
three uraniua nuclides contribute about 76%.
It was also shown that Fo 210 is by far the
dominant contributor to the alpha
radioactivity of all the categories of marine
organisms included, except phytoplankton
where it is replaced by Ra 226. Houwever, in
this category the Po 210 comtribetion is
substantial also. Brief comments were made
on experimental techmiques, the biocheamical
balance problem and radiation dosimetric
considerations. Suggestioms fcr future lines
of research vere included. (Auth) (IJTB)

One-hundred fifty references are contained in
this article.

<195>
Marshall, R.P., University of Washingtom,
Seattle, WA. 1975

Concentrations and Redistribution of Plutonium,
dmericium, and QOther Radionuclides on Sediments
at Bikini Atoll Lagoon. Ph.D. Thesis,
University of Washington; 167 p.

The concentrations and distributions of Pu
2394240, Pu 238, Am 281, Bi 207, Eu 155, Cs
137, and Co 60 in the sediments of Bikini
atoll lagooan were investigated by
radiochesical and radiometric amalyses of 33
surface sedirent samples and 9 sediment cores
collected im 1972. The total alpha values
obtained for a Bravo crater sediment were
greater {ca. f13%) than the sum of Pu 239¢240,
Pu 238, Am 241 and the natural radionuclide
concentrations measured or estimated
indicating the possibility of other alpha
emitting radionuclides which were bomb
produced. Whereas the highest concentrations
of Pu 239+240, Awm 241, Bu 155, and Cs 137
vere measured in surface sediments collected
from lagoon stations, the highest
concentrations of Pu 238 (19 pCirg, BLi 207
(432 pCisg) and Co 60 (306 pCi/g) were
meagured in below surface crater sediment
samples. The shape of the major distribution
of Pu 239¢240 and Am 281 concentrations in
the lagoon may be described as roughly
elliptical. The highest concentrations of Pu
2394240 (120 pCi/g) and Am 241 (103 pCi/qg)
seasured in any saamples, occur at the focus
of the “ellipse® at a location im the
northwest quadrant of the lagoon about 6 ka
SSE of the Brave crater. In the northwest
quadrant of the lagoom, a layer of fine
sedinents from 8 to 11 ¢m in depth wuas found
covering the normal sedimentary deposits.
Heasurements of U 23430 238 and Ra 2263 U 234
ratios in samples of these finely divided
sediments show theam to be very old corals,
presumably from the detonation craters. In
two cores collected fros this region of high
radionuclide concentrations, the
concentrations of Pu 2394240, Anm 241 and Bu
155 decrease linpearly with depth at a rate of
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about 50% through the layer of finely divided
sediment. (Auth) (FHH)

<196>
Robison, W.L., Lawrence Livermore Laboratory,
Livernore, C&. 1973, October

Dose Estimates for the Harime Food Chain.
NVO- 140 (Vol. 1); Part of Enewetak Radiological
survey, (p. 526-541), 736 p.

The data bank contains analytical results
from slightly over 800 f£ish and approximately
50 edible invertebrates collected during the
1972 Enevetak survey. Data froe the analysis
of the radionuclide concentration im fish
muscle were sumgarized in several different
#ays to help im the interpretation and the
assessment of the values used in the dose
code. Elempents other thanm Cs 137, Co 60, Sr
90, Pu 238, 239, 240, and Fe 55 were for the
nost part nondetectable. The doses via the
marine and terrestrial food chains were
estimated using a differential equatiom to
describe intake and retemtion by man.
Integral doses calculated from the marine
survey data were listed for the whole body
and bone for S5, 10, 30 and 70 yr. The major
contribution to the whole~body dose came from
Cs 137 and Co 60, while the sane dose came
from Sr 90, as well as Cs 137 and Co 60. The
30~yr integral vhole-body dose was 47 aren
from Cs 137 and Co 60 and only 6 mrem
additional whole-body dose was constructed by
other radionuclides (including Pu 238, Pu
239, Az 241 and © 235). For bone, the total
dose froe all radionuclides was 840 arem,
with 94% contributed by Sr 90 and 6% by all
other nuclides. Dose estimates for C 14 and
L 129 vere made and included in the summary
of the marine pathwvay. (FHH)

Tables 156 a, b, ¢ and d give summaries of
radionuclide (includimg Pu 239, 240, Pu 238, Aa
241 and U 235) concentrations for the eatire
Atoll for mullet, surgeion, goatfish and other
£ish.

<197>
Hauschildt, W.H., Dow Chemical Company, Rocky
Flats Division, Goldem, C0. 1971

Adaministrative Procedures amnd Controls im
Plutonive Production Areas. CONF-710401; Part
of Proceedings of the Rocky Flats Symposium on
Safety in Plutonium Handling Pacilities held in
Golden, Colorado, April %3-16, 1971, (p-
293~-296) , 457 p.

Prior to the fire at the Rocky Flats Plant on
Hlay 11, 1969, the specific procedures for
hapdling, storing, and processing, within
product specifications, @was the
responsibility of the managers of each
functional plutonium processisg group.
Inmediately £ollowing the fire managenent
philosophy and operational concepts were
revieved. It had determined that the
standard Safety Practice Hamual offered am
excellent foundation for the admimistration
and control of bandlimg and storing
technigues of Pu process areas. The
introduction of the manunal describes it as:
{1) a compilation of current general standacd
safety practices for the Rocky Flats
division, (2) a source of information that
will preveamt injury to personnel and damage
to property, apd (3) it directs itself towacd
those practices which have plaant wide
application or which are related to
interfaces between departments. The standard
procedures were established by amalyzing
information submitted by each group on their
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operating procedures, and detersining a
nunber of cosmon denomimators. This
information was then codified fer each
physical or chemical form of Pu involved; the
type of contaimer, type of packaging and
other informaticn concerning the handling and
storage operation was recorded. Tighter
controls and nore restrictive rrocedures were
established in many cases. (JTE)

<198>
Koide, H., J.J. Griffia, aad E.D. Goldberg,
Scripps Iastitution of Oceanography, La Jolla,
Ch. 1975, October 20

Records of Plutonium Fallouwt in Harime and
Terrestrial Samples. Joursal of Geophysical
Research, 80(30), 4153~4162.

In coastal wmarine sediments frce western
forth America there is a continuing increase
in Pu 239 and 240 concentration froa the
early 1950%s to the present. Host of these
transuranic isotopes have entered our
surroundings following nucleatr weapons
testing from direct stratospheric fallout
which went through a mazimum arocusd 1963.
Since no maxisus level im the sediments
corresponding to the mazimum stratospheric
fallout vas observed, another source of
plutoniun to these deposits was sought. It
has been identified through the analyses of

<197>

atmospheric aerosols as crustal rock debris
transferred from the continents to the oceans
by winds. A tramsport of soil debris,
containing sorbed artificial radiomuclides,
to the oceans by winds and/or by rivers may
explain the greater Sr 90 fluxes to the
parine emvironment, compared to those of the
continents, after the fission product is
produced im nuclear explosions. (Auth)

Tables on lead, thorium, and plutonium basin
sedinment comcentrations are givem. A table on
the lead and plutonius concentration in
atmospheric dust saamples is given.

<199>
Hot given, Deutscher Hydrographisches Imstitute,
Hamburg, German Federal Republic. 1973, lovember

Bibliographies in Wuclear Science and
Technrology. AED-C~-25-03; Haritime Radiology,
Section 253 65 p.

About 200 referemces to publications from the
world literature on the radicactivity in
ocean sediments and waters are presented in
the bibliography. Saapling and measuring
nethods are given, and keywords im Eaglish
are provided for each item. Subject, author,
and location imdexes are included. (CH) (JTE)



€200>

ECOLOGICAL ASPECTS
TERRESTRIAL

<200>
Beatley, J.C., University of California,
Laboratory of Wuclear Hedicine and Raediatiom
Biology, Los Angeles, CA. 1973, Hay

Russian-Thistle (SALSOLA) Species in Western
gnited States. Journal of Range Hanagement,
263y, 225-226.

Russian-thistle populations in western Omited
States comsist of either of tuec species, or
both, and are distinguishable at all stages
in the field. 2 summary is given of the
characters by which they may be
distinguished. SALSOLA PESTIFER is now
replaced by am earlier name, 3. IBERICA. The
second species, 5. PAULSENII, prevails iam
many areas, especially inm the southwest.
Where growing together they appear to
hybridize freely, resulting in populatioms
exhibiting varying degrees of gemetic
introgression. (Auth)

€201>

Beatley, J.C., University of Cincimmati,
Department of Biological Sciences, Cincinmnati,
QH. 1975, January

Climates and Vegetation Pattern Across the
Hojave/Great Basim Desert Transiticn of Southern
Hevada. Awmerican Midland Waturalist, 93(1}.,
53=70.

Plant comeunities of the transition between
the Hojave and Great Basim deserts of
southern Nevada are under the primary comtrol
of climatic variables. Rainfall increases
and temperature decreases according to large
increments of imcrease in elevation of the
drainage basins frm South to Horth. Within
the basins, the climates and vegetatin
pattern are primarily under the control of
patterns of air circulatiom and nocturnal
cold air accumnlations and secopdarily, of
edaphic factors. Hinimum temperature and
mazimum mean rainfall tolerances of Hojvae
Desert LARREA (creosote bush) communities are
exceeded across this tramsition as,
apparently, are the mean mazimum temperature
and minimum rainfall tolerances of the Great
Basin ARTEMISIA (sagebrush) comsenities. Im
those communities which characterize the
transitior (COLECGYNE, GRAYIA-LYCIUH
ANDEBRSONII, LYCIUN PALLIDU#-GRAYIA, LYCIUH
SHOCKLEYL}, the Hojave and Great Basin
Temperature and rainfall regimes occur im
various definable combinations. Only
ATRIPLEX CONFERTIFOLIR (shadscale)
compunities cammot be so defined: these occur
along topographic gradients in both Hojave
and Great Basin Desert climates. Contrasts
in teaperature regipes and their effects on
vegetation in the lovwlands of closed basins
are illustrated by air teamperature and plant
data from two adjacent sites, with only 1.5 m
elevation difference, near the playa of
Frenchman Flat. All relationships are
inferrved from data collected during 10 years
on a network of study sites omn the Wevada
Test Site of central-southern Hevada, whose
drainage basins encompass the transition from
the Hojave to the Great Basin Desert. (Auth)

<202>
Bradleyy, W.G., and K.S5. Hoor, University of
Hevada, Las %Yegas, HY. 1975, June

Ecological Studies of Small Vertekrates in
Plutonium-Contaminated Study Areas of Fevada
Test Site and Tonopah Test Range. HNV0-153; Part
of %hite, 4.6. and Dunaway, P.B. (Eds.}, The
Radioecology of Plutonium and Other Tramsuranics
in Desert Environments, N¥evada Apgplied Ecology

Group Progress Report for 1974, (p. 151-1835),
50¢ p.

Ecological studies of vertebrates in
rletonium-contaminated areas of the Hevada
Test Site (NTS) were imitiated im Hacrch,
1972, and have continued to date. In
Septenber, 1973, stardard census methods were
also employed to derive a gualitative and
quantitative inventory of vertebrate biota of
four Hevada Applied Ecology Group (WAEG)
study areas of the Tonopah Test Range (ITR).
A checklist of vertebrates of WAEG study
areas of HZS and TYR is presented. Data are
presented on vertebrate compositiomn, relative
abendance, and seasonal status in the study
areas. Hore detailed data on rodent
populations are imcluded for Cleam Slate 2
and Pouble Track, TTR, and Areas 11 apd 13,
NTS. Concentratioms of Pu 239 and Am 241
vere determined in pelt or skim, GI tract,
and carcass of 13 lizards and 16 mammals
resident om Clean Slate 2, TTR, amrd Area 11,
HT5. A total of 71 animals vere ceollected
for radiocanalysis. However, complete data
were not available at the time this report
was writtem. Plutonium tissue burdems were
highest in lizards from Area 171 GZ. Haximuam
values obtained in nCi/g ash were 30.9, 42.2
and 0.43 for the pelt, GI tract, and carcass,
respectively. Haximum Pu 239 values in
tissues of small rodents from Area 11 (not
from 62} were 11.4, 6.89, and 0.20 nCi/g ash
for pelt, GI tract, and carcass,
respectively. Plutonius/Americium ratios were
relatively consistent in tissue samples of
lizards and small pammals from Area 11
(approzimately 631, Plutonium/Americium).
Pu/Ae ratios were not consistent in
vertebrates of Cleanr Slate 2, TTR, and
appeared to be lower im carcass (28:1, Pu/An
in mammals) tham GI tract (9:%, Pu/Rka in
namsals). Although this trend vas more
conspicuous in mammals, it was also evident
in reptiles. Average discriamination factor
of Pu 239 im GI tract and carcass of small
vertebrates was im the order of maganitude of
10(E-2) in most instances. Although sample
numbers were small (¥~4}, reptiles from Clean
Slate 2 exhibited an extremely low
discrimination rate (5.2 x 10(E~0). (Auth}

Numerous taxa of lizards and other reptiles,
rodents, mammals and other life on the Hevada
Test Site and Tonopah Test Range are given im
several tables.

£203>
George, A.Cop L. Hinchliffe, and B. Sladowski,
Health and Safety Laboratory, Wew York, HNY.
1975, June

Size Distribution of Radom Daughter Particles im
Uranies Hine Atmospheres. American Imdustrial
Hygiene Association Journal, 36(6), 48&-490.

The size distribution of radon daughters was
measured in several uranium mimes using four
conpact diffusion batteries and a round jet
cascade impactor. Simultaneously,
measurerents vere made of umcombined
fractions of radom daughters, radon
concentration, working level and particle
coacentration. The size distribations found
for rador daughters were log normal. The
activity median diameters ranged from 0.09 unm
to 0.3 um with a mean value of 0.17 um.
Geometric standard deviations were im the
range from 1.3 to 6 with a mean value of 2.7.
Uncomrbined fractions expressed in accordance
with the ICRP defipition ranged froam 0.004 to
0.16 with a mean value of 0.04. The radom
daughter sizes in these mines were greater
than the sizes assumed by various authors in
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calculating respiratory tract dose. The
disparity may reflect the widening use of
diesel-povered equipment ia lazge uramium
mines. {Auth)

<204>

Holw, E., and B.B.E. Persson, University of
tund, Department of Radiatiom Physics,
Lasarettet, Lund, Sweden. 1975, July

Fallout Plutonium im Swedish Reindeer Lichemns.
Health Physics, 29, 43-51.

The fallout of Pu 239 and Pu 238 has been
investigated by studyimg samples of various
species of lichen collected during 1947-1961
at different places in Scandimavia and
betuween 1961 and 1972 (CLADONIA ALPESTRIS) at
Lake Rogen im Sweden, which lies at 62.3
degrees ¥, 12.4 degrees E. The maximal Pu
239 level in the lichen carpet, which
occurred in 1963, vas about 300 pCi per kg
dry weight, amd it decreased tc about 200 pCi
per kg dry weight im 1970. The mean
residence tire for Pu 239 in the vwhole lichen
carpet was estipated to 6.1 ples or minus 0.5
yr and im the 3-cm top layer to 4.3 plus or
minus 0.5 yr- The Pu 238 concentration
showed a maxisua value during 1963
corresponding tc about 12 pCi per kg dry
weight. This concentration decreased to
about 7 pCi per kg dry weight inp 1967.

During 1966~1970 the Pu 238 concentration
increased and resulted in an increase of the
Pu 238/Pu 239 activity ratio from 0.026 plus
or minus 0.003 to 0.086 plus or m2imus 0.003.
The total area-deposition of Pu 239 at the
sampling place (62.3 degrees N, 12.4 degrees
E) was estimated to 1.0 plus or minus 0.1 nCi
km{(E-2) in 1972. The corresponding value for
Pu 238 was 0.03€ plus or mimus 0.008 mCi

ke {E-2) of which 0.013 plus or minus 0.002
nCi ko (B~-2) was due to SHNAP-9A. The vertical
distribution of the plutonium isotopes in the
lichen carpet has also been studied. Results
of the Pu 239 activity comcemntrations in
reindeer liver and bome indicate a fractional
gastrointestisal absorpticn of plutoniue in
reindeer in the order of (3 plus or minus 2)
x 10(E~-5)- (Ruth)

Plutonium concentratioms im lichems, soils and
reindeer are tabulated.

<205>
Johnson, LoJd., H.A. Rosenthal, and J.E. Cason,
Los Alamos Scientific Laboratory, los Alamos,
HB. 1974, Hay

Environmental Studies Group (H-8). LA-5633-PR;
Part of Richmond, C.B. and Sullivasm, E.H4.
{Comps.), Annual Report of the Bicmedical and
Bnvironmental Research Progras of the LASL
Health Division, Jampwmary through December, 1973,
{p- 34-81), 165 p.

The Los Alamos Scientific Laboratory’s
radioecology program was ipitiated in 1972 to
supply information on the environmemtal
impact of the radiocactive liquid waste
disposal practices. A summary is presented
to report progression two reseazch
activities, the environmental resources
inventory and radioecological studies.
Current environsental resource data include a
map of vegetation types and infrared aerial
photographs supplemented with £ield
observations used in identification of at
least seven major vegetation types in the
country. Hany of the woody and herbacious
species have been identified and 300 have
been placed im the herbarium. A proposal was
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drafted to desigmate LASL properties as a
Wational Environmental Research Park. A
feature of the park would be preservatiom for
study of ecosystems that contaim plutomium of
various environmental age in which studies of
changing mobility of the element may be
sustained. Core samples of soil were takenm
for a study of the characterization of soils.
These have been characterized as to particle
distribution, catiom, ezchange capacity and
s0il pH. In radioecological studies,
egperinental results demonstrated that
honeybees do not concemtrate tritium above
the levels peasured im a supplied food. Bees
which exhibited unexpectedly high tritiem
concentrations im body moisture probably
acqguired the radionuclide from a source which
wvas at least equally contaminated with
tritivm. The imsects rapidly reflected
changes in tritium contemt in response to a
measured biological half time of about one
day. Radiation ecology studies of liguid
vaste disposal areas show stream channels
are the major reservoir of vaste plutoriues
and the degree of mizxing of plutonium with
alluvial sediment is associated with the
presence or absence of surface water. Grass
to sediment concentration ratios of
0.03-0.08 vere from -3 orders of magnitude
higher than some values reported for root
uptake of plutonium in experimemtal
plant-soil systess. Cesiuam 137
determinations shoved maximem concentratioms
in upper canyon areas with most deposited
vithin 2560 mn £rom the discharge point. A
survey of plutonium concemtrations in soils,
vegetation, and rodents was conducted along
the fallowt pathway of the atoamic bomb
detonated at Trimity Site. Plutonium
concentrations were highest in the Ground
Zero area and lowest about 24 km, and
generally increased from 24~56 ka. Pu levels
were as much as 10 (BE+4) times greater than
the 0.01-0.1 pCi Pu 239/g which have been
reported for several Hew Hexico area seils.

2 maxiawa of 260 pCi/g was observed at Gz.
Verticle distribution was relatively uniform
to a sampling depth of 7.5 cm. Pu
concentrations in grasses were comsistently
higher tham in other areas of Hew Nexico, but
not in forb and shrub tree samples. The
maximue in Grasses (0.77 pCi/g wet sample)
was observed at 6z and decreased to 0.005
pCi/g at 24 ks, then increased to the 56 ka
sampling station. Rodent lungs had the
highest mean Pu concemntration of all small
panmals. This suggests resuspension is am
important mechanisa. An increased migratiom
into soils has occurred over the last 20
years. Hydrological characterizations of the
soils at Trinity site showed soils which bad
a rapid water uptake rate exhibited a 50%
increase im Pu conceantration at 0-25 cm depth
over that found at the 7.5-30 c¢m depth. (BBH)

€206>
Koch, J., University of Copenhagenr, H.C. Orsted
Institute, Physical Laboratory II, Copenhagen,
Denmark. 1968

A Preliminary Beport on the B-52 Accidemt in
Greenland omn January 21, 1968. CONP-680507;
Part of Proceedimgs of a Symposium on
Radiological Protection of the Public im a
Huclear Mass Disaster held im Interlaken,
Switzerlaad, Hay 26-June 1, 1968, (p. 39-45),
638 p.

A brief survey of the administrative and
radiological aspects related to the B-52
crash in northern Greenland is presented.
The plane caught fire and, after the crew
bailed out, crashed om the ice of Bylot
Sound. Danish and United States scientific
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and military persomnel were dispached to the
scene after a four day delay because of a
heavy storm. Operation Crested Ice vas
carried out to clean up the site of
radicactive contamination. Eskimos in the
area were warned of the damnger and after the
area of contamimation was determined clean-up
measures vere undertakem. The fire froam the
crash spread plutonium into the atmosphere
and the radiological survey indicated that
surface contamination was confimed to the
immediate area. ALl pieces of debris and as
auch of the contaminated snow and ice as
pessible was removed aamd brought to the
United States. Core samples and air samples
were taken. None of the air samples showed
activity above background for airplane routes
to Thule or across Greenland on ordimary
traffic routes. Water samples of Bylot Soupd
showed activity levels below limits
considered hazardous to humans by passage
through the food chain. Biolecgical samples
from animals of the area were also obtained.
¥o Eskimos in the area becanme contaminated
and the Danish AEC will conduct am ecological
prograe and a search for floating debris.
The area was determined to be safe for the
future. The sccpe of the report did not
include figures for the amount of plutonium
released by the accident. (BBE)

<207>
#ellinger, P.J., and V. Schultz, ¥Washington
State University, Department of Zcclogy,
Eullman, WA; NUS Ccrporation, Rockville, HD.
1975, H#ay

Ionizing Radiation amd ¥ild Birds: A Review.
CRC Critical Reviews in Emvironmental Control,
5¢3)s 397-813

The literature on wild bkirds apd iomizing
radiatin is reviewed and brief descriptioas
of selected papers are included. Literature
on domestic birds is not imcluded. Two
hundred and twenty-six papers have been cited
and many were briefly discussed in three
primary sectioms. The sections on
radionuclide concemtration and radiation
effects iclude studies in nature as well as
in the laboratory. Observatiocns on
vorld-wide fallout and at veapons considered.
It was reported that plutonium released by
the nomncritical destruction of nuclear
weapons in an aircraft accident ia Greenland
was nt significantly concentrated by the
ejder duck (SOMATERIA sp.) as the levels
observed were not significantly different
from background. In a radiological survey of
Enewetak 2toll when the USAEC was obtaining
data on the possibility of rehabilitating the
atoll by man, the concentrations of ¥ 40, Fe
55, Cs 60, Sr 90, Cs 137, and Pu 239, 240
were analyzed in birds. The predomimant
radionuclides in the atoll environment were
Co 60, Sr %0, Cs 137 and Pu 23%. In a study
on Chukar partridges (ALECTORIS GRAECA)
collected near Heimes Poand at the Nevada Test
Site, it was shown that a gram Chukar muscle
contained 110 pCi of I 131 amd 0.17 uCi of
H3. The final section is om the use of
radionuclides in conducting studies on wild
birds and includes studies of tehavior,
physiology, and the use of neutron activation
as well as muscellaneous techniques. The
review should be useful to persomns preparing
nuclear power plant emvironmental impact
statements as well as a source of information
for the general public. (FHH)

<208>
Not given, Coloradc Committee for Environmental

Ieformation, Coloradeo. 1970, Hay

Damage. Environment, 12{#), 15.

The role of the Colorado Committee for
Environmental Information in monitoring amd
publicizing environmentally significant
activities of the Army amd the Atomic Emergy
Comnission is presented. Specific reference
is made to the storage of nerve gas, Project
Rulison, and the activities of the Rocky
Flats plutoniuam plant. (JTE}

<209>
Romney, E.M., A. Wallace, R.0. Gilbert, and J.E.
Kinnear, University of California, Laboratory of
Huclear Hedicine and Radiation Biology, Los
Angeles, CA. 1975, June

Plutonium 239-240 and Americium 241
Contanination of Vegetation in Aged Plutonium
Fallout Areas. HNV0~-153; UCLA-12-986; Part of
White, H.G. and Dunavway, P.B. {(Eds.}, The
Radioecology of Plutomiuz and Other Tramsuraanics
in Desert Emvironments, Nevada Applied Ecology
Group Progress Report for 1974, (p. 43-87), 504

B-

Data on the Pu 239-280 and 2=z 249 contents of
vegetation samples collected im comjunction
with the Wevada Applied Bcology Group (HAEG)
soil sampling program in aged plutonium
fallout areas on the Nevada Test Site (WTS)
and the Tonopah Test Ramge (TITR) were
reported. Radiochenmical analyses essentially
have been completed on samples collected from
the 64X site in Area 5 and the Project 57
site in Area 13. About 60 percent of the
vegetation samples collected from the Area 11
sites at NTS and Roller Coaster sites at TTR
have undergone radiochenical analysis.
Preliminary data indicated definite
variations in contamination levels from
sanple to sample collected within a given
activity stratum defined by the PIDLER survey
instrument. Variations also occurred is
contanination levels on different plant
species and can be attributed to differences
in amounts of resuspendable particulate
raterial superficially entrapped upon plant
foliage. In spite of these variatiomns, there
were some indications of reasonable agreement
between the mean activity levels of Pu
239-200 in vegetation and soil sasples
collected across the different activity
strata within each fallout area. In
addition, there were indications that the
ratio of vegetation Pu to soil Pu increases
as one proceeds from higher to lover activity
strata. A lizmited particle size ramge of
resuspendable material superficially
deposited upom vegetation could account for
some of the variations in activity levels and
ratios noted whem comparing vegetation and
soil data. Sufficient data have been
acquired to indicate a reasomably comstant
Pu/Am ratio for vegetatiom samples collected
from a given fallout area. This ratio,
however, varied amoag separate events as the
result of differences in the imngrowth of A=z
241 within aged fallout source materials.

The Pu/Am ratios tended to be lower in
vegetation tham in soil samples for each
event studied, except for the Area 5-GHX site
vhere multiple tests were conducted. The
lower ratios in vegetation samples were
presuned to result from a preferential uptake
by plaant roots of the more biologically
available Am 241 as compared to Pu 239-200 in
these aged fallout areas. The Pu 239-240
inventory estimates for Area 13 indicate that
standing vegetation contributes a rather
insignificant portiom of the total
contamsinant preseamt in aged fallout areas.
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<209> COWT.
(ruth)

Table 1 shows the Pu 239-240 contents and Pu
239-240/hm 241 ratics for differemt plant
species in aged Pu-fallout areas of the Wevada
Test Site and Tonopah Test Bange. Table 2 gives
the Pu 239-200 contents of vegetation and soil

£209>

samples and the vegetation/soil ratios for
sapples from aged Pu~fallout areas on the Nevada
Test Site and Tonopah Test Range. Table 3 shows
the Pu 239-240 and An 241 contents and ratios
for vegetation and soil in aged Pu-fallout areas
on the Hevada Test Site and TFonopah Test Range.



€210>

EBERGY

€210>

Eggers, P.E., and J.L. Ridihalgh, Eattelle
Colambus Lakoratories, Coluabus, OH. 1974,
Octoberx

Cost-Effective Radicisotope Theraoelectric
Generator Desigms Invclvimg Curiug 244 and
Plutonium 239 Heat Sources. Journal of
Spacecraft and Rockets, 11(10}, 7C4-709;
CORF-T730811; Part <f Proceedings of the 8th
Intersociety Energy Comversion Engineering
Symposiun held im Philadelphia, Pemnsylvania,
Auqust 13-16, 1973 (6 p-).

A& comparative analysis is presemted of some
of the technical comsiderations surrounding
the use of Cm 244 and Pu 238 heat sources in
radioisotope thermoelectric gemerators
(RTGs8)- The primcipal considerations include
radiological shielding, ground handling, and
generator performance characteristics. &
novel approach to RTG desigm and
gualification is described which would
facilitate the use of Cz 244 heat sources.
This approach, which iamvolves hermetically
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sealed bellows—-encapsulated thermoelectric
elesents, also features the potential for
increased generator output pover stability
and reliability and lower converter costs
aceruing fros the advantages of a
standardized appecoach to generator desiga,
fabrication, and gualification. (Auth)

<211>
Enomoto, 5., and . Wada, Japan Atomic Energy
Besearch Iastitute, Tokyo, Japan. 1974, April

Becent Status of Practical Application of
Transuranic Elements. Geashiryoke Kogyo., 20(8),
15-26. (Japanese)

The use of tramsuraniun elements as heat and
radiation sources is reviewed. Topics
discessed include Pu 238 and Ca 264 as heat
soarces for theracelectric gemerators; Am 241
and C£ 252 as neutrop sodrces; and
radiometric gagdes. (TDF)
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212>
Engstrom, D.B., Reynolds Electrical amd
Engineering Company, Inc., Las Vegas, HV.
June

1975,

Environmental Sciences Inforsation Storage and
Betrieval System. NV0-153; Part of White, H.G.
and Dunaway, P.B-. (Eds.), The Radioecology of
Flutonium and Other Tramsuranics in Desert
Eanvironneats, Nevada Applied Ecology Group
Progress Report for 1974, (p. 471-472), 504 p.

Beynolds Electrical and Engineering Company,
Inc. (REECo), has since 1970 accumulated
information relating to the AEC's Nevada
Applied Ecology Group (NAEG) programs at the
Nevada Test Site (NTS). These programs,
involving extensive soil, vegetation, and
snall-animal studies, have generated
informational data concerming the collecting,
processing, analyzing, and shipping of sample
naterials to various prcgram participants and
comtractors. Puture plans isclule
incorporation of Lawrence Livermore
Laboratory®s resuspension study data, REECo®s
onsite air data, and EPA®s large-animal
offsite air, and offsite soil data. (Ruth)

£213>
Hupt, S5.B., Oniversity of Aston, Birminghas,
England. 1974

Fuclear Power amnd the Enviromment. Part of
Hunt, S.E., Fission, Fusiomn and the Energy
Crisis, Chapter 0. Pergamon Press, Oxford,
England, (p. 109-118), 164 p.

Radicactive material represents two possible
biological hazards: as a source of Alpha,
beta or gamma rays it can subject the body to
these radiations from outside, or it may be
inhaled or swallowed, subjecting the body to
irradiation frow withim. A table of the
paxisun permissible body burdems for the nmost
significant isotopes produced in reactors is
given. In the United Kingdom the mazimuam
dose permitted for personnel actually
enployed iam the nuclear industzry is ten times
that for the gemneral population and no worker
should accumulate a dose of more than 5 rems
each year. The potential hazard represented
by the accumulation of radiocactive fission
products in the normal operatiom of the
zeactor prograg is comsidered. These fission
products build up in the reactor fuel
elements during operation of the zeactor arnd
after some 40% cr so wtilization of the
fissile material the fuel elenents must be
resoved from the reactor and treated to
separate the Pu 239 bred? in the reactor and
the residual U from the fissiom products.

The chemical separation of the spemt fuel
elenents and storage of the concentrated
waste is described. The purfication plant at
¥indscale is not capable of extracting the
last 0.01% of the fission product activity in
a form suitable for comcentration, and this
is diluted and discharged into the sea off
Windscale. Very extensive measurements on
the resulting activity of seawater, plants
and fishes are carried out and these show
that the increase in the level of
radicactivity to which the local population
is exzposed is less tham 1% of the maxzinum
pernmissible level. Hethcds of storage for
radicactive waste are mentioned such as
disused mines, underground salt strata agd
craters. The effects of vaste left from
nuclear power stations omn the enviropment and
the effects of power generation on the

climate as a whole are also discussed. (FHH)

<216>
Oeny Code, HoAo Pfuderer, and C.7T. Sanders, Oak
Ridge Hatiomal Laboratory, Hevada Applied
Ecology Information Center, Oak Ridge, TH.
1975, June

Information and Research: Am Essential
Partnership. HNVY0-153; Part of ¥hite, H.G. and
Dunaway, P.B. (Eds.}, The PRadioescology of
Plutoniun and Other Tramsuramics in Desert
Environsents, Hevada Applied Ecology Group
Progress Report for 1974, (p. 491-497), S04 p.

Information support provides the link between
the relevant literature and the current
research and admimistrative activities of the
Hevada Applied Ecology Group (NAEC). A data
base consisting of information relevanmt to
the FAEG environmental interests is
maintained. The scope of coverage has been
expanded, pvarticularly into the transplutomic
elements and their envirommental aspects. In
addition to the building of the data base,
services from it are available in the form of
publications, computer searches, and
custonized services. {Auth}

<215>
Richmond, C.R. (Comp.), amd E.H. (Comp.)
Sullivam, Los 2lamos Scientific Laboratory, Los
Alamos, WM. 1974, May

Annual Report of the Biomedical ard
Environmental Research Program of the Los Alamos
Scientific Laboratory Health Division,
January-December 1973. LA-5633-PR; 165 p.

This report summarizes research amd
developrent activities of the Los Alamos
Scientific Laboratory®s Biomedical and
Environzental Research Program for calendar
year 1973. Information on organization of the
participating groups within the Health
Division, research interests of the staff,
and supporting facilities available at the
Los Alamos Scientific Laboratory are
incladed. Inm Februwary 1973, the Biomedicel
kesearch Group vas disbanded and reorganized
into four nme¥ groups. Previous amnual
reports of this series related to the now
defunct Biomedical Research Group are
LA-4923-PR (1971) and LA-5227-PR (1972).
This report is the first to reflect the
overall activities of all the research and
development conduected by all siz groups
within the Health Division that are supported
by the Division of Biomedical and
Environnental Research of the 0.S5. Atomic
Energy Commnission. Although the technical
portion of this report is based upon major
areas of research comducted by each group,
the total effort reflects the
multidisciplinary approach to problem solving
wvhich still represents a very basic
ingredient of the research philosophy. The
sizx groups are comcerned with: mammalian
radiobiology, industrial hygiene,
environeental studies, cellular and molecular
radiobiology, biophysics and instrumentation
and organic and biomedical synthesis. The
format is akinm to that of Science with the
goal of transmitting a maximum of informatiom
in a concise mamner with a minisum of
technical detail. Work whichk has been
published or submitted for publication has
pot been duplicated in this report. A list
of publications for 1973, which follows as an
appendix, allows the reader to consult the
published literature for additiomal specific
technical detail. Three articles were
selected for separate input into the data
base. (Auth) {(JTE} (CTS)
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£216>
sShalmon, E., and J. Chanteur, World Health
Crganization, Gemeva, Switzerland. 1972

Health Implications of the Disposal of
Radioactive @astes and Wastes from Other
Sources. COWF-T720453; Part of Proceedings of a
Syaposiun on the Disposal of Radicactive Wastes
held im Paris, France, April 12~ 14, 1972, (p-
05223y, 290 p.

Environmental pollution is said to exist
whenever any sukbstance that does not serve a
useful function is present. The sources of
nonradicactive pollution are discussed im
relation to their effects om the air, water
and land environments. The health
implications of radicactive wastes are
discussed under the following headingss
sources and characteristics of wastes (the
largest quaatities being from anuclear
reactors, particularly froa the reprocessing
of nuclear fuels); radionuclides of global
inportance (tritiuvm, I 129 and Kr 85), health
effects of radioactive contasmimatiom (gemetic
and somatic effects); impact on man and his
environment resulting from operating nuclear
plants; and the role of health authorities.
(Fuu)

<£297>
Stewart, G.L., University of Hassachusetts,
Department of Plant and Soil Sciences, Amherst,
HA. 1971

The Behavior of Tritium im Soil. CONF-T710809;
Part of Moghissi, A.A. and Carter, H.W. (BEds.),
Proceedings of a Sysposium on Tritium held in
Las Vegas, Nevada, August 30-September 2, 1971.
Hessenger Graphics, Publishers, Las Vedas,
Hevada, (p. 462-470), 807 p-

A continuing search for an ideal water tracer
and a better understainding of the isotope
effect in tritiuve tracer techniques and its
consequent use as a scieatific tool to study
clay-water interaction amd other natural
processes occurimg im the clay-water systenm
are the basis of this investigation. Because
of the characteristics of the clay-water
systen, tritiuvm fractionatiom cccurs as
tritium in bulk pore water exchanges with
vater in different physical states and with
hydroxyl groups. Both thersoydmamic theory
and experimemtal data suggest that tritium
fractionation is small as isotopic exchange
occurs betweea the bulk pore water phase aand
the tepaciously adsorbed water phase.
Isotopic exchange occurs between hydrogen in
adsorbed water amd crystal lattice hydroxyls
for all clay nminerals and soils studied. &
few samples of illite and Davidson clay
shoved high exchange rates and suggested that
considerable tritium fractionation may occur.
The conditions and/or factors responsible

for this high exchange are not known. Hany
practical hydrologic investigatiomns will not
require that corrections be aprlied to
experisental data for the isotcpe effect of
tritivam because other factors associated with
vater flow are more sigaificant. (RAP)

<218>
Thomas, C.W., and R.Y%. Perkins, Battelle
Hemorial Institute, Pacific Northuest
Laboratories, Radiological Scieaces Department,
Richland, WA. 1975, April 1

Iransuraniua Elesments in the Atmosphere.
HASL-291; BHWL-1881; Part of Hardyy E.P., JL.,
Environnental Quarterly, December 1, 1974
through Karch 1, 1975, (p. I-80 - I-103), 227 p.
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The nain release of transuranium elenents to
the ateosphere has been a result of nuclear
veapons testing, particularly the high yield
fusion bomb tests begimning with the Ivy Hike
test in 1952. It has been estimated that
approximately 300 kCi of Pu 239-240 were
deposited on the earth's surface through
1972. Approximately 17 kCi of Py 238 was
injected into the atmosphere of the southerm
hemisphere in April 1964 vhen a satellite
containing a power source failed to achieve
stable orbit. BAnalysis of the debris of Ivy
Hiike and subsequent high yield muclear
weapons debris has showm transuraniunm
elements to mass 257. The amounts of these
heavy radionuclides compared with Pu 239-240
drop off rapidly with mass. However, there
are very considerable amounts of Pu 241 and
Am 241, and the &m 2417 after total decay of
Pu 241 will actually ezxceed the Pu 239-240.
On comparing the airborme Pu 239-240 to Cs
137, it is found that their ratio has been
relatively coamstant for the last several
years, thus ome cam use the atmospheric
aodels which describe the behavior of the
fission products in describing the movenment
of the transuraniua elements. Thus, it is
possible to predict what the deposition
pattern of the transuranium elements has been
from past nuclear tests on the surface of the
earth. It has been estimated that the
nuclear power industry will generate
approxisately 10(E+9) curies of transuranium
elepents during the remainder of this
century. ®hile it is highly umrlikely that a
significant amount of this material can enter
the atmosphere, this source neceds
consideration, particularly im viev of the
nuch higher levels of some of the
transuranium elements than that of Pu 23%.
{auth)

<219>
Ulrikson, 6.U., Oak Ridge Nationmal Laboratory,
Information Division, Information Center
Complex, Oak Ridge, TN. 1975

Information Support of Emergy BResearch and
Development Administration®s Environmental
Program at Oak Ridge Mational Laboratory.
CONP-750967 (VYol. 1); EBRDA-92; Part of
Proceedings of the 3rd Envirommental Protection
Symposium held im Chicago, Illinois, September
23-26, 1975, (p. 442-488), 1015 p.

The organization amd operation of the
Information Center Complex (ICC) of Oak Ridge
Wational Laboratory are discussed. The
primary fuaction of ICC is to develop and
correlate the information activities of the
energy and related environmental research
projects at ORNL and to systeematize
operations to achieve maximum respomse to the
information needs of funding agemcies and the
user community. The development of new data
bases and information services as need arises
is a major respomsibility of ICC.
Interactions among segments of ICC provide
for a wide range of anmalysis and synthesis of
knowledge, resulting in a synergistic effect.
The ICC provides information in several

major active research areas, energy, human
health, environmental impact, radiatiom
research, trace contamimants, land use and
planning, and ecosysteas modeling and
analysis. (Auth}) (JTE)

Seven major types of services supplied to users
of the Information Center Coamplex are listed in
Table 1.

€220>

VYolchok, H.L. (Ed.}, Health and Safety
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Laboratory, Environmental Studies Division, New
York, HY. 1975, april 1

Indez of Interpretive Articles Published in the
Health and Safety Laboratory Fallout Prograa
Quarterly Summary BReports—-—from 1958 through
Japuary 1, 1975. HASL-292; 77 p.

From October, 1958, to Jamuary 1, 1975, the
Health and Safety laboratory (HASL) has
published a series of reports cf data on
environzental contamination. In keeping with
HASLSs broadening involvement is pom-fallout
environnmental matters under the new U.S.
Energy Research and Development
Administration (EBDA) the new series will
continue vnder the title “Environmental
Quarterly.® HASL reports {citations oaly)
are organized with respect to chroanological,
subject, and author listimngs. (ND) (CSF)

<221>
White, 4.G6. (Ed.), apd P.E. (Bd.)} Dumaway,
Hevada Operations Office, Las Vegas, NV.
June

1975,

The Radioecology of Plutomium and Other
Transuranics in Desert Environments. HV0-153;
Hevada Applied Ecology Grcup Progress Report for
1974; 504 p.

A status report on the activities of the
various components of the Nevada applied
Ecology Group (MAEG) was presemnted. The
previous zeport, "The Dymamics of Plutonium
in Desert Environments®, HVO-142 (July,
1974), reviewed the history and organization
of the NAEG. Data generated simce that time
are included im this, the seccmd report. The
stated objectives of HAEG are as follows: 1)
delineation of locations of comtaminatiom, 2)
determination of concentrations in ecosysten
components, 3) guantification of rates of
movement, 4) evaluation of radiological
hazards of plutonium on the Nevada Test Site,
5) ddentification of areas which need to be
cleaned up or treated, and 6) development of
technigues for cleanup or treatment.
Twenty—-one papers related to these objectives
vere individually imput imto the data base.
Host projects are movimg at am accelerated
rate, a few have been delayed by the
necessity to neet new reguiresents concerning
release of radionuclides in the emvironment,
and unexpected large logistical and
radicanalytical costs. (JTE} (HP)

€222>
Wireman, D.L., and C.E. Rosenberry, Jr.,
Reynolds Electrical and Emngineerimg Company,
Inc., lLas Vegas, NV. 1975, June

Reynolds Electrical and Engineerimg Company
Activities and Samfle Logistics in Support of
the ¥evada Applied Ecology Group. H¥0-153; Part
of ¥hite, H.G. and Dunaway, P.B. (Eds.}, The
Badioecology of Plutonium and Other Tramsuranics
in Desert Environments, Fevada Applied Ecology
Group Progress Report for 1974, (p. 465-469),
S04 p.

Activities and sample logistics of Reynolds
Electrical and Engineering Coampany, Inc.
{(REECo) , in support of the Nevada Applied
Ecology Group (HAEG), were discussed in this
summary report. Plutonium intensive study
areas include Double Track, Cleam Slate 1,
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<220>

Clean Slate 2, and Clean Slate 3 at the
Tonopah Test Range (TTR); and Area 13
{Project 57), Area 5 (GHX), and area 11
(Plutonium Valley} at the Nevada Test Site
{NTS}. REECO activities include:

collection, preparation, and shipment of
soils, vegetatiom, and small animals; support
of HAEG field investigators; and
computerization of the WAEG avalytical data
bank. As of September 1, 197¢ the WAEG data
bank contained approximately 5,000 results of
radiological amalyses of soil, vegetation,
and small animals in addition to associated
identification, collection, preparation and
shipment data. ({Auth) (JTE)

€223>
Brackenbush, L.We, C.L. Brown, and L.G. Faust,
Battelle Hemorial Imstitute, Pacific Northwest
Laboratories, Richland, WA. 1974, October

Future Comsiderations in the Shipment of
Platonivm. BHWL-1847; 13 p.

By 1985, plutoniue production from LWR's will
increase from 2 metric toams (HT)/year to
about 43 NT/year. The specific activity of
this plutonium will be a factor of about four
higher tham today’s production grade
plutonium. At the same tine heat generation
per gram of plutonium will increase by a
factor of about four. It is concluded that
heat loads and radiation levels associated
with high exposure plutonium will regquire
many changes in future shipping practices for
this type materials. Incorporation of
neutcon shielding ir packaging is expected to
be required as will redesign to accomodate
increased heat loads. WHoreover, safeguards
considerations are expected to bring about
the use of specially designed trucks for
plutoniue transport. These trucks will
incorporate special features to further help
prevent theft while ia tramsit. Limitatioms
imposed om package and vehicle loadings for
criticality safety will remain essentially
the same as in the past. An estinate of how
much plutonium could be shipped in a truck,
under the above mentiomed conditions, was
found to be about 1.5 HT plutonium (as Pud2)
per treck. This quantity would represent
about one months production from a large
separations plant. (RAF)

<224>
¥ot givem, Chicago QOperatioms Office, Chicago,
IL; Argonne Watiocmal Laboratory, Argense, IL.
%975

Proceedings of the Third Environmental
Protection Conference. CONF-750967 (Vols. 1-2) ;
ERDA-92; Proceedings of the 3rd Esvironpemtal
Protection Symposium held in Chicago, Illineis,
September 23-26, 1975; 1015 p.

Papers on a broad range of topics related to
environgental protectios activities of the
0.5. Energy Research and Development
Adminstration facilities are presented. The
reports are separated into sections dealiayg
vith interagency relationships, envirommental
surveillance, environpental momitoring and
evaluation, effluent reduction and
mnonitoring, coal technology, and waste
napagenent and treatment. Seven papers have
been selected for input. (JTE) (CSF)
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€£225>
Not given, U.S. Environmemtal Protection Agemcy,
0ffice of Radiation Prograss, Washington, DC.
1973, May

Reported Wuclear Detomatioms, April 1973.
Radiation Data and Reports, 14(5), 331.

& brief report ¢f underground nuclear
explosions im the Soviet Usion and the United
States durimg April, 1973 was reported. The
signals of the mnuclear exzplosiom at the
Semipalatinsk nuclear test area were
equivalent to those of anp underground nuclear
explosion in the yield ramge of 20-200
kilotons and the ezplosion at the Hevada Test
Site registered at a low intermediate yield
range of 20-200 kilotoas. (JTE)(CTS)

€226>
Willrich, H. (Ed.), American Society of
Interpational Law. 1973

International Safeguards and Huclear Industry.
Johns Hopkins University Press, Baltimore,
Harylands 307 p.

The IAEA/NPT Treaty on the Hom—-Proliferation
of Wuclear Weapons) safeguards system is
intended to ensure that nuclear material
destined for use in peaceful activities, such
as the gemeration of electric power, is not
diverted to use im nuclear weapcns or other
explosive devices. The book contains aa
extensive study of the IAEA/NPT safeguards
systen and the problems which nust be dealt
withe In Chapter 2, the history of the
development of international safeguards is
traced from the far—-reaching Baruch Plam in
1946 to the 1971 revision of IAEA safeguards
after conclusion of the NPT. Im Chapter 3
the nuclear industry is described in terms of
the cycle of operations involved in the use
of nuclear fuel to generate electric power,
its implications for intermaticmal amd
internal security, and the present and
projected civilian nuclear capakilities of
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nations throughout the world. Pollowing this
basic introduction, safeguards against
nuclear diversion are described amnd analyzed.
Subsequent chapters deal with the
development of a national system of
safeguards in the United States,
possibilities for nuclear diversion by
national governments or by non-governmental
groups, the industrial implications of
safeguards and the overall political
implications. (FHH)

<227>
Kurtz, $.T., Lawrence Livermore Laboratory,
Livermore, CA. 1975, Deceaber 15

#edium Properties amd Total Energy Coupling in
Onderground Ezplosions. UCRL-51975; 43 p.

A phenomenological model is presented that
allows the direct calculation of the effects
of variations in medium properties om the
total energy coupling between the medium and
an underground explosion. The model
presented is based upon the assuaption that
the shock wave gemerated im the medium can be
described as a spherical blast wave at early
times. The total emergy coupled to the
nediems is then siaply the sum of the kinetic
and internal energies of this blast wave.
Results obtained by use of this model
indicate that the emergy coupling is aore
strongly affected by the medium®s porosity
than by its water comtent. These results
agree vell with those obtained by summing the
energy deposited by the blast vave as a
function of range. (Auth})

Appendix A describes am alternate approach to
determining total emergy couplimg. Appendiz B
disscusses and illustrates by the use of
nuperous graphs the phenomenon of emnergy coupled
to the ground shock by an explosion in silicate
rock.
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£228>
bDai Pra, G., and G. Hagri, Comitato Nazionale
fer Emergia Nucleare, Rome, Italy. 1973

are discussed, as well as lisiting values for
the air concentration, horizontal f£lux and
resuspension factor at distances large emough
so that resuspension is balanced by

Hazximum Vertical Displacement of Sea Level of deposition. (Auth)
the Taranto Region During the Last 125,000 Years

and the Outlook for the Geclogic Destination of

Wastes Containing Tramsuranic Elements. <23%>

B1/PROT-73=-284; 4 p. (Italiam, Fnglish Abstract) Horst, T.-W., Battelle Hemorial Institute,

pating of a coral sample with the Th 230/0
234 method has demonstrated that about
125,000 years ago the sea level was situated

at an elevation of between 21 and 35 m, above

the present sea level. Taking into account
that 13-14,000 years ago the sea level vas
located about 100 2 belcw the present level,
it follows that im about 110,000 years a sea
level drop of over 120 m occurred with
respect to the continemt. The information
gathered represents a ccntribution to the
estimation of the maximum geological change
resonably foreseeable; this kncwledge is
pecessary to insure the geological isolation
of possible long-lived alpha eamitting
radioactive waste, chiefly plutomium 239.
{Auth)

€229

Fried, S., A.H. Friedman, and R. Weeber, Argonne

Hatiomal Laboratory, Chemistry Division,
Argonne, IL. 1974, April

Studies of the Behavior of Plutonmium amd
Arericium in the Lithosphere.
Chepistry Division Annual Report, July 1972
through Jume 1973, (p. 10-12}, 176 p.

A series of prototype ezperiserts have been
pecformed to test the best methods of
obtaining information on the rate and extent

of penetration of radiozuclides in tock. The

larger purpose is to acquire gquantitative
data on the fate of radicactive species
deposited as wastes in rock strata. In the
first set of experiments a pressurized
reservoir of solution was set up to force a
flow through the pores of solid plugs of
Niagra limestome—-Plutopium 238 was used as
the tracer. The intensities of the L sub 1
and L sub 3 x rays of the Pu were measured
relative to the L sub 2 z ray as a function
of rock thickness, and were foumd to be
acutely semsitive to the thickmess of rock
between the source and the detector. The
migration coefficient for Hiagra limestone
and a pure H20 eluent was deterpmimed to be
0.3 un/al-cn2.

between surface absorption on the rock amd
dissolution in the comtractimg solveat,
showed the constants to be very seasitive to
the conceantration of other ioms. It was
concluded that Pu(+d) neutral aqueous
solution is stromgly retaimed by Niagra
limestone. (JTE)

€230>
Horst, T.%., Battelle Hemorial Imstitute,
Eacific Northwest Laboratories, Richlasd, ¥%A.
1975, February

Resuspension from a Uniform Area Source.
BNWL-1950 (Part 3) ; Part of Siepscyn, C.L., et

al, Annual Report for 1974, (p. 283246}, 287 p.

The air concentrations resulting from

resuspension froe a horizoantally umiform area

source are calculated as a function of
atmosphkeric stability, deposition velocity,
and distance from the upwind edge of the
source. The resulting horizontal f£lux of
saterial and the implied resuspension factor

RVE~8069; Part of

The second set of experiments
devoted to neasuring the eguilibrium constant

Pacific Worthwest Laboratories, Richlamd, ¥A.
1975, Pebruary

The BResuspension Ratio for a Gaussian Plume.
BHWL-1950 (Part 3); Part of Annual Report for
197¢, (p. 240-242), 287 p-

The surface flux model is used to calculate
the resuspension ratio (the air comcentration
due to resuspension divided by that due to
direct atmospheric transport from the source)
for the Gaussian diffusion plume from a
single source. Assuming 1) a steady state
situvation during constant atmospheric
conditions, and 2) that all deposited
material is available for resuspensiom, the
total air comcentration is found to be the
same as would be calculated by siaply
ignoring both deposition and resuspension.
The value of this point is reduced by tweo
factors. First the results ignore the
contribution of precipitation scavanging in
creating a ground deposit as a source of
subsequent resuspemsion, also the steady
state solutionm will actually reflect an
analgam of stabilities and wind directions
rather than a single stability and directionm.
(auth) (ITE)

<232>

Horst, T.W., and C.E. Elderkim, Battelle
Hemorial Ipstitute, Pacific Horthwest
Laboratories, Richlamd, WA. 1975, Pebruary

An hssessment of the Lomng-Ters Exposure Due to
Resuspension. Part 2. BHNWL-1950 (Part 3); Part
of Annual Report for 1974, {(p. 237-239), 287 p.

in earlier model for the ratio between the
exposure by inhalation due to resuspension
from the soil, and the exposure duwe to direct
atmospheric tramsport from a source is
extended to account for radicactive decay of
the hazardous material, and for a lower limit
to the resuspension factor. These
nodifications are shown to affect the
evaluation of the hazard of environmental
release of plutoniue only for a source which
enits continucusly for thousands of years.
(Auth) (JTE) {CSF)

<233>

Lapda, E.R., L.Jd-. Hart, and R.G. Gast,
University of Himnesota, Department of Soil
Science, Minneapolis, MN. 1975

Effect of Selective Dissolution, Electrolytes,
heration and Sterilizatiom on Techmetium 99
Sorptiom by Soils. CONF-750847; Pact of
Proceedings of the 67th Annual Symposium of the
American Society of Agronomy held im Knoxville,
Tennessee, August 24-29, 1975, {(p. 124).

Technetiua 92 is a long-lived radiomuclide
released to the environment by activities
agsociated with the muclear fuel cycle, by
fallout from nuclear weapomns and by medical
users of this material or its radiogenic
parents. Studies involved sorption of Tc 99
from agueous solutiom by eleven soils. Over
97% of the Tc 99 was sorbed during a 2 to 5
veek period by 8 of the soils in sealed
containers. Lack of sorptiom by low orgamic
patter soils, reduced sorption following



<233>

GEQLOGICAL ASPECIS

€233> CONT.
hydrogen peroxide digestion amd high recovery
of sorbed Tc 92 by NaOH extractiom suggest a
role for orgamic matter. Sorption in the
presence of excess CLl(E~1) or P04 (E-1)
indicates anion exchange amd/or certain
specific adsorption mechanisms are not
involved. Lack of sorptiom following steam
sterilization indicates the disappearance of
Tc 99 from solution is related to microbial
activity. Continued sorption on aeratiom
further suggests that this is probably not an
anaerobic process. (Auth)

<2345

Nooteboon-Beckman, Z.HM., and B. Verkerk,
Battelle HMemorial Institute, Pacific Northwest
Laboratories, Richland, WA. 197%, February

Frequency and Diurmal Variatiom of Dust im the
Continental United States. BHWL-1950 {Parct 3}:
tart of Annual Report for 1974, (p. 226231},
287 p.

Frequency of dust periods indicated by
visibility less thaw 11 ke were determined by
analyzing existing veather data for 343
stations throughout continental United
States. Contours of annual dust freguency
are shown. Diurnal variation of resuspended
dust often shows an afternoon mazimum for a
majority of statioms. {Auth)

<235>
Nyhan, JoW., and F.R. Miera, Jr., Los Alamos
Scientific Laboratory, Los ARlamos, N4. 1975

The Distribution of Plutcnrium in Trinity Site
Scils After Tventy-Eight Years. CONP-750847;
Part of Proceedings of the 67th Annual Symposium
of the Aserican Society of Agromomy held in
Knoxville, Tennessee, August 24-29, 1975, (p.
124y .

The soils of four intemnsive study sites
located along the fallout pathway of Trimity,
the first nuclear detonation, were sampled to
deternine plutonium distributicmnal
relationships and correlations with soil
physical~chemical properties. Concentrations
of Pu 238 and Pu 239, 240 were determined for
whole soil sasples and for soil particles
with diameter ranges of less than 53 um,
53-105 um, 105-500 um, 0.5-1.0 sm, -2 ma and
2-23 ma as a fenction of soil depth and
distance from ground zero. The horizontal
and vertical natural variation of plutonium
in these soils was determined by replicated
sanpling of soils from 9 depths (to a maximua
of 47 cm) anmd from 9 locatioms within each
hectare-sized study area. Soil physical,
chenical and morphologic properties were
compared with the distribution of plutonium
in these soils. The radiomuclide data from
this study were compared with similar data
obtained at the Trimity Site pearly 20 years
ago.

<236>
Patterson, J.Ho, G.8. Matlack, and G.B. Nelson,
Los Alamos Scientific Lakoratory, Los Rlamos,
¥M. 1974

Blutonium 238 Belease in Simelated Watural
Environments. CONP-740921; LA-UB-74-1590; Part
of Engelmann, R.J. and Sehael, G.A. (Coords.),
Proceedings of a Symposium on Atmosphere-Sucface
Exchange of Particulate and Gaseous Pollutants
(1974} held in Richland, Washington, Septeaber
4=-6, 1974, {(p- 780-790), 988 p.

The effects of various environamemtal
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conditions on fuel by exposing Pu 238 Pu02
R1G fuel component saamples to siamulated
weather conditions in environmental test
chanbers has been studied. The samples were
placed on the surfaces of soils in deep
trays, and were subjected to diurnal humidity
and temperature cycling to sisulate sumner
and vinter conditions in humid teamperature
climates. A spray system was used to simulate
rain, with 32-am raims occuring once a ueek.
The fragments from amn impact test of a sphere
of sintered plutopium dioxide, 80% enriched
in Pu 238, were used im two experiments. The
larger fragments, 226 g of pieces greater
than 6 me in diameter, were placed on humus
soil. The finer fractiom, 28 g of material
with diameters between (.01 and 6 mm was also
placed on huaus soil im a separate chasmber.
The condensate froa the chamber dehunidifiers
(2 measure of airborae particulates), the
rain water that percolated through the soil,
and core samples of the soil were analyzed
for Pu 238. In the large-particle experiment
the Pu release rate to air increased in four
months from about 0.04 uCi per month to a
constant value of about & uCi per month. 1Im
contrast, the impitial rate of about 0.8 uCi
per month for the fine-particle experiment
decreased to approximately 0.4 uCi per momnth.
The thermal shock when the cold rain water
struck the large pieces, which have surface
temperatures above 250 C, caused spallation
of very fime particles. The fact that
condensates collected after a raim contained
sore plutonium than other condensates
confirmed this explanation. Deteraination of
this plutonium in particulate samples
collected from the air im the chamber during
a rain sequence om the larger pieces showed a
great imcrease in the average air
concentration over the prerain concemtration
during the first five minutes of raim, in
agreement with the spallation mechanism
suggested. Within an hour after the end of
the rain, the concentration had returned to
the prerain value. Size studies of the
plutonium oxide particles im soil core
samples indicated that there was comainution
of the finer material also. (Auth) (ND)

Tables on air concentrations of Pu02 during rain
sequence and soil conceatrations of Pu are
included.

<237>
Belyea, J.F., and D.A. Brown, University of
Arkansas, Fayetteville, AR. 1975

The Diffusion of Plutonium 238 in Agueous
Solutions and Soil Systems. CONF-750847; Part
of Proceedings of the 67th Annual Symposium of
the American Society of Agronomy held in
Knoxville, Tennessee, August 24-29, 1975, (p.
124y .

Hovement of Pu 238 in agusous salt solutions
and soil systems was studied by measuring the
diffusion coefficients im both phases and the
adsorption~desorption relationship between
the phases. Agqueous diffusion coefficients
were measured using the capillary tube
technique. The diffusion coefficient in
soils was deternined by the quick-freeze
method. Adsorption-desorption relatioms were
studied by adding Pu 238 as the nitrate to S
Bl of H20 at a pH of 2.0 and allowing it to
equilibrate with one gram of soil. The
effectiveness of Ca and Ce im replacimg Pu
238 £rom the soil were subsequently studied.
Agueous diffusion coefficients of Pu 238 were
several tipes lower than the values found for
exchangeable soil cations (order of 5 x

10 (E-6) cm2/sec). The ratio of Pu 238
adsorbed by the soil to that in the
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equilibriua solution was greater tham 99:1.
Diffusion of Pu 238 in four differemt soils
was also found to be much slower tham for
exchangeable soil catioms as would be
predicted from aqueous diffusicn and
adsorption data. (Auth)

<238>
Routson, B.C., G. Jansen, and A.¥. Robismson,
Battelle Memorial Imstitute, Pacific Northwest
laboratories, Richlawnd, ¥a. 197%

Sorption of Neptunium 237 and Americium 241 omn
Tuo Subsoils from Differing Weathering Intensity
Areas as a Function of Sodium and Calcium
Concentration. CONF-750847; Part cf Proceediags
of the €7th Amnnual Syaposien of the American
Society of Agromomy held im Knoxville,
Tennessee, August 20-29, 1975, {(p- 125).

Sorption of Hp 237 and am 241 sas determined
on a sand from & low weathering intensity
area of eastern Washington and a high
weathering imtensity area of South Carolina.
Sorption vas measured im a batch system over
Fa{+1) and Ca{+2) macroion comncentration
ranges of 0.015-3.0 and 0.002-2.20,
respectively. The distribution coefficient
{Kd) was selected as a sorption paraemeter.
Kd¥p ranged from 0.36-3.90 and 0.16-0.66 nl/g
on the Washington and South Carolina
subsoils, respectively. KdAm ranged from
12006000 and 1.0-280 ml/g or the Washington
and South Carolimna subsoils, respectively.
{Auth)

<239>

Routson, R.C., G. Jansen, and A.Y. Robimson,
Battelle Hemorial Institute, Pacific Northwest
Laboratories, Richland, @A. 1975, Hay

Sorption of Technetium 99, Neptumium 237, and
kmericiom 241 on Two Subsoils from Differing
Weathering Intensity Areas. BNVWL-1889;: 15 p.

Distribution coefficients (Kd values) were
deternined on subsoils from ¥Washkington and
South Carolima for Am 241, Wp 237, and Tc 99
as a function of equilibrium soclution
concentration of calcium (Ca(E+2)) and of
sodium ¥a (E+1). K4 values decreased in all
cases with increasing solutice concentrations
of Ca(E+2) and Na(E+1). For the South
Carolina subsoil Kd values ranged from 1.0 to
67 for Am 281 as a functiom of Ca(B+2), 1.6
to 280 for Am 241 as a function of Wa(Bel),
0.43 to 0.66 for MWp 237 as a function of

Ca (E+2), and 0. 16 to 0.25 for Np 237 as a
function of Na(E¢1). For the Washipgton soil
Kd values were less than 1200 for Am 2471 and
ranged from 0.36 to 2.37 as a function of
Ca(r+2) and freom 3.19 tc 3.90 feor ¥p 237 as a
function of Na(B¢1). Kd values for Tc 99
Wwere essentially 0 at all ¥aHCO3
concentrations on the South Carclina subsoil.
(Auth)

<280

Sehmel, G.h., Battelle Hemorial Imstitute,
Pacific Northwest Laboratories, Richland, WA.
1975, February

Airborne Dust Size Distributions as a Function
of ¥ind Speed. BNWL-1950 (Part 3); Part of
Aonual Report for 1974, (p. 213-215), 287 p.

Airborne dust size distributicns were
seasured as a function of wind speed
increments, using particle cascade impactors.
Rirborne dust corcentrations increased
nonlinearly as wind speed increased.
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Increases are proportional to the 0.6 to 3.2
pover of wind speed. For wind speeds above &
e/sec, concentratioms increased to about the
third power. Concentrations of 1.1 um ranged
from (5 to 50/ce{E+3)/um); 1.9 um particles
ranged from 0.5 to 8/cm(B¢3)/um; 3.6 um
particles ranges froam 0.02 to 0.5/cm(E+3) /un.
In each case particle concentrations
increased in order of magnitude with
imcreases in wind speed from 1.3 to 9 m/sec.
Humber distributions when converted to total
nass loading of respirable particles range
from 13 to 360 ug/m3. These mass loadings
during short time intervals imdicate that
resuspended dust loadings during high winds
can exceed annual and 2% hr amblent air
quality standards for particulates. {JTE)

<281>
Sehzel, G-A., Battelle Memorial Iastitute,
Pacific Northwest laboratories, Richland, WA.
1975, Pebruary

Initial Correlation of Particle Resuspension
Rates as a Function of Surface Boughness Height.
BNHL-1950 (Part 3), Part of amnual Report for
1974, {p. 209-212), 287 p.

Particle resuspension rates from a smooth
surface were experisentally ameasured for 10
um monodispersed uranine particles as a
function of time. Resuspension rates ranged
from 10(E-6) to 10 (E~3) fractiom
resuspended/sec., but were dependent upon air
£flow rates and resuspension time. Rates
decreased from 10{E-4) to 10(E-5) fractiom
cesuspended/sec. After 121 ain. under a
constant frictiom velocity of 1.28 m/sec.
This nonezponential decrease suggests that
the concept of a resuspension, weathering
exponential half-life may be questioned under
sone conditions. Resuspension rates
increased with increasing velocities. The
increased resuspeansion rate for a friction
velocity of 0.97 m/sec suggests that
turbulent eddies are penetrating to within at
least 10 um of the wall and resuspending
particles. Am attespt is made to grossly
correlate resuspension rates determined in
previous studies with aerodynamic roughness
heights ranging from a smooth surface to that
for a forest. An approximate correlation is
indicated but cautioa is recommended in its
use since many variables have been assumed
constant. (JTE)

£242>
Sekhmel, G.A., and PF.D. Lloyd, Battelle Memorial
Institute, Pacific Northwest Laboratories,
Richland, ¥Wh. 1975, February

Experimental Design for Determining Tracer
Besuspension Rates as a Function of @ind Speed
and Atmospheric Stability. BHWL-1950 (Part 3):
Part of Annual Report for 1974, (p. 207-208),
287 p-

In this prelimimary report, the design for a
resuspension study is presented. Eguipment
is being installed imn the field to determine
tracer resuspension rates as a function of
both wind speed increments and atmospheric
stability. The tracer source area is asnular
with vadii of 15 and 45 m, located atoumd a
central air saspling tower 37 & in height.
Two sets of air sampling towers radiate out
from the central tower. One set is located
s0 as to determine the resuspension rates for
the high wind speeds from about 225 degrees.
The other set is located im a positiom to
deternine resuspension rates for lower speeds
of the prevailing winds vhich come from about
300 degrees. This experisent will permit



64
<£242>

GEOLOGLICAL ASPECTS

£242> CONT.
evaluation of resuspension rate
reproducibility and determipation of upward
diffusion parameters for resuspending
particles. (JTE)

<243>
Sehmel, G.A., and F.D. Lloyd, Battelle Hemorial
Institute, Pacific HNorthwest Laboratories,
Richland, WA. 1975, February

Resuspension of Plutonium at Rocky Flats.
BEWL-195¢ (Part 3) ; Part of Annual Report for
1974, (p. 216-221), 287 p.

Some time between 1958 amd 1968, 5000 gallons
of oil comtaining 86 ¢ of plutopium 239
leaked out at Rocky Flats. In 1969 £ill vas
applied and the area of the spill vwas covered
with asphalt. Thus, the grcund source for
airborne Pu consists of that which was
resuspended prior to coverimg. Imn a July,
1973 field experiment, vertical airborne Pu
239 concentration profiles were determined as
a function of respirable particle size. The
principle sampling site wvas a 30 =
meteorological tower which was instrumented
at several heights with self-oriemting, high
volume cascade impactor-cowl systems. Wind
speed instrumentation activated selected
impactors as a function of wind speed.
Airborme Pu concentrations and concentrations
on airborme soil were measured as a function
of both height and wind speed. Below 10 n,
concentrations decreased with height. Above
this height to 30 m, am increase suggested
that an elevated upwind source could be
contributing to the airborame corcemtration.
The mpaximum airborne concentration measured
wvas 3.7 2 10(8-15) Ci/n3. The maximum
concentration per gram of gross airborne soil
wvas 50 pCi/g. Significant deviations in the
air concentraticn profiles with both distance
and height occurred and was attributed to
sanpling “hot? particles which contained more
Pu tham average. All concentrations were far
belov the mazimum persissible concentrations.
(ITE)

<2445
Sehaels Goho., and H.M. Orgill, Battelle Hemorial
Institute, Pacific Horthwest lLaboratories,
Richland, WA. 1975, Pebruary

Resuspension of Radiocactivity Imduced by Burmimg
Crop Stubble. BHWL-1950 (Part 3); Part of
Annual Report for 197&, (p. 223-225), 287 p.

Airborne particulates from burning fields amd
background clean air outside the Hanford
reservation were saspled with am
aircraft-mounted air filter at am altitude of
150 to 180 m. Radiocactivity concentrations
in air samples collected from the smoke pluae
were determined and compared to
concentrations in the ambient background air
samples. Airborme concentrations of Be 7 and
¥r 95-%b in the swoke were 1.2 to 4.6 times
the ambient background levels. (Auth) (JTE)

<245>
Sehmel, G.A.: Lloyd, F.D., Battelle Hemorial
Iastitute, Pacific Borthwest lLaboratories,
Richland, ¥A. 1975, Pebruary

Initial Particle Resuspension Rates--A Pield
Experiment Using Tracer Particles. BNWL-1950
{Part 3); Part of Amnual Report for 1974, (p.
203-207) , 287 p.

Resuspension rates of a submicrometer calciua
molybdate particle were measured. The area
onto which the particles vere "seeded® was a
lightly vegetated area about 23 m in radius.
The average surface concentration was 0.62 g
of Ho per mZ2. Airborme concentrations were
measured vertically over the center of the
plot up to a height of 6.1 m. HNeasuremeants
indicated that the trace particles reached
higher elevations. Besuspension rates were
calculated from true £luzes, ground surface
concentration, and sampling time and showed
values 10(E-10) to 10(E-8) fractiom per
second. BResuspension factors vere calculated
using respirable airborne comcentration at
1.8 8 height divided by the ground source
concentration and fell within the same range.
Both resuspension rate and resuspension
factor increased rapidly with am increase in
wind speed. (JTE)
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<246>
Leaf, B2.C., Banford Emgineering Developmeat
Laboratory, Richlamd, WA. 1974, October

The Use of Americivm Dioxide as a Primary
Standard for the Determination of Americium 241.
HEDL-TUE-T4~5T3 30 pe.

The use of aemericium dioxzide as a primary
standard in both gamma and alpha counting
procedures for the deteramimaticn of Am 261 is
described. The results obtained using the
t¥o methods are compared, and the precautiocas
required during the preparation and coumting
of the standard are discussed. (2uth)

<247>

Hoss, ¥.D., and B.E. Campbell, Los ALagos
Scientific Laboratory, Health Division, Los
Alamos, HM. 1965

The Determination of Low-Level Plutonium
Activity, Autoradiographic Technigques vs.
Scintillation Counting. CONP-651008;
L3-DC-7483; Part of Proceedings of the Annual
Bicassay Symposium held in Albuguergue, Wew
Hexico, October 7-8, 1965, {(p. 184-186).

Two bioassay nethods of detecting lov level
plutoniusm are compared: the nuclear track
technigue and scintillation counting. Data
were comparable, hovwever, scimtillation
counting required 7 days less time to
complete ap analysis with less associated
human error imvolved. In addition there is
complete control of contamipatiocm to the
counters. (LR)

<248>
iyree, WoH., R.B. Falk, R.W. Liskey, and C.B.
Hood, Dov Cheaical Company, Rocky Plats
Division, Goldem, €O, 1975, Pebruary 3

Operating Parameters and Limitaticms of a
Germanive—-Lithiue Drifted Detector System for
the In Vivo Heasurement of Apericiuam 2#1.
BFP-2328; 10 p-

The body counter facility at the Rocky Flats
Plant provides for the detection of Americium
241, as a tracer for plutonium, which is
present in some plutonium mixtures. &
germanium-lithiua drifted systes is described
and application for the in vive measurenent
of americium 241 is discussed. The operating
parameters and limitaticns of the
gersanium-lithiue drifted system for
low-energy photon detection with particular
attention to the entrance windew response of
one of the detectors are presented. Future
developnent of germaniug systems for the
detection of lov-energy photons in vivo will
use hyper-pure cermaniue fabricated as
thin-vindow plapar detectors. (Auth)

249>
Fellovs, MH.H., L. Clark, Jx., J.J. 0?Toole, D.B.
Rinnel, and %.5.5. Jee, Hassachusetts Institute
of Technologys Department of Nuclear
Engineering, Cambridge, HAL Ames Laboratory,
Ames, IA; University of Utah, College of
Hedicine, Radiobiology Division, Salt Lake City,
0%. 1975, July

An Improved Technigue for Heuwtron-Induced
Butoradiography of Bome Containing Plutonion.
Health Physics, 29, 97-101.

A technique for neutron-induced
avtoradiography (NIAR) of bone containing
spmall anounts of Pu 239 (0.015 uwCi Pu 239/kg
body veight or less injected imtravenously),
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<246>

which insures both a bone image and fission
fragaent tracks using beagle specimens, is
described. It calls for (1) irradiation of a
specimen attached to a Lezam polycarbonate
detector to produce adequate numbers of Pu
239 fission fragment tracks in the Lexan, ({2)
annealing of the detector to erase most
background damage, (3} re—-irradiatiom to the
detector with specimen still attached to
regenerate a bome image, and (4) etching of
the detector to accent and fix the tracks and
bone image. This method
{anneal-re-irradiate-etch or ARIE} has proven
over 90% successful in generating
neutron-induced astoradiographs with both a
bone image and fissiom fragment tracks.

{Auth)

<250>

Hodge, V.¥F., and H.E. Gurmey, Scripps
Institetion of Oceamography, Ht. Soledad
Laboratory, La Jolla, CA. 1975, September

Semigquantitative Determination of Uranium,
Plutonium, and Americium in Seawater.
Analytical Chemistry, 47(11), 1866-1868.

4 semi-quantitative method for estipmating the
concentrations of alpha emitters (uraniua,
plutonium, and americium) im contaminated
seavater has been developed. These
radicelements cam be precipitated from
seavater by the addition of small amounts of
sodiue hydroxide. Uramium, plutomium, and
americium have now been found to plate
directly from the dissolved precipitate onto
stainless steel planchets, with high yields,
ir a form suitable for high resolution alpha
counting-—-thereby avoidiag the time-comsuming
isolation and purification procedures usually
emaployed. (Auth) (¥D)

<251>
Iyer, P.S., and P.S. Nagarajam, Bhabha Atomic
Research Centre, Division of Radiobiological
Protection, Bombay, India. 197%, Decenmber

Dosimetry of Californmium 252 Intracavity
Applications Based on the Bevised Hanchester
System. Strahlentherapie, 148(6), 568-570.

The revised Banchester system of loading, in
which the dose rates at point B and peint B
are of importance, is widely used for
intracavitary applications. Because of lower
oxygen enhancement ratio and absence of
gaseous radiocactive products, califormium 252
is a promising substitute for radium in such
applications. The amounts of californium
required im each tube to produce biologically
effective dose rates at point A, which are
nearly eguivalent to those from corresponding
radivm tubes, have been estimated. The
isceffective dose distributions for anmy
particalar type of application are found to
be similar for radium and califormium in the
voluge of interest. {(Auth) {CSF)

<252>
Roth, S.J., and G. Huckaby, Lawrence Livermore
Laboratory, Biomedical Division, Livermore, CAa;
Lawrence Livernore Laboratory, Electronics
Engineering Department, Livermore, Ch. 1973,
Hovember 26

b Comparison of the In-Situ Heaserement of
Perrestrial Americium with a Ge(Li) Spectrometer
and a FPIDLER. UCRL-75204; COWF~-731112; Part of
Proceedings of the IEEE Buclear Science
symposiue held im Sam Francisco, Califormnia,
Hovember 14-16, 1973, (13 p.).
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The evaluation of the sensitivity of a Ge(Li)
coaxial detector im comparison with a thin
HaI (T1) detector in ip situ terrestrial Am
241 is described. The experiment vas
performed in areas of natural backgrouand and
fallout products. Of primary concerm is the
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detection of Am 241 60 keV gamma ray.
Calculated from these data are the

corresponding quantitations of Pu 239, 240.
(Auth)
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<253>

Hanson, W.C., Los RAlamos Scientific Laboratory,
Health Division, Environmental Studies Group,
Los 2lanos, HH. 1974

Proposal to Designate Land Areas of the Los
Alamos Scientific Laboratory as a FKatiomal
Environmental Research Park. LA-UB-78-~1596;
Part of Proceedings of the Hational
Epvironeental Research Park Symposium held in
Idaho Falls, Idaho, October 22, 1974, (18 p.).

Designation o¢f land areas of Los Alamos
Scientific Laboratory as a mational
environzental research park was proposed.

The goal of such a park would ke to provide
opportunity for research to help deteraine
ho¥ map can live im balance with nature vhile
paintaining his technologies. Benefits to be
derived from such a designatiom are
discussed. The proposed park area is
described in detail with respect to location,
topography, clipate, and florel and faunal
populations. Current and progosed research
projects within the park area are discussed
as are the adpipistration of the park and
anticipated problesm areas. (JIE)

<254>
Boswell, R.H., Australian Atomic Emergy
Coumission, Besearch Establishment, Lucas
Heights, Australia. 1973, April

<253>

The Atomic Energy Industry®s Approach to
Environsental Protecticm. Atomic Emergy in
Australia, 16(2), 2«5.

It is noted that the approach to
environmental protection by the atomic energy
industry is mo longer anthropocentric. Huch
effort today is directed toward studying the
radiosensitivity of other species and the
total ecosystem. It is stated that
establishments which handle significant
amounts of radiocactive materials treat and
concentrate their wastes so that oanly small
anounts of low level activity are disposed of
in the environment. Problems associated with
locating a nuclear power statiom and a
uraniue milling plant are mentioned.
Establishment of the direct risks of a tozic
material to man or the biosphere is said to
be the role of sciemce and technology.
Assessment of the costs and benefits in teras
of economic, social, and moral values should
be carried out by society. The probleas
involved in maintaining @ balance im decisiosn
making are discussed and two suggestions are
given. PFirst the public must be educated in
order to be capable of making objective
appraisals. Secoad, consideration needs to
be given to the adeguacy of our institutions
to permit public participation in decisioms
concerning the emvironment, public health and
general welfare. (JTE}
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£255>

Al-Bedri, #4.B., and S.J. Harris, University of
surrey, Physics Derartment, Surrey, Englamd.
1975, June

Dose Equivalent Rate in the Basal layer of the
Skin from Americium 241 Alpha Particles. Health
Ehysics, 28, &16-818.

The dose equivalent rates at various depths
in skim for Am 241 deposited on the skin
using tissue equivalent materials were
deternined. Dose rates vere estipated as a
function of tissuve depth by calculating the
energy lost by particles in defined depths of
tissues for a uniform deposit of 10 (-5} ucCi
of Am 2471 on 1 cm2 of skin. The appareat
reduction in dose rate with increasing skin
thickness occured as a result of the decrease
of stopping power with decreasing emergy.

The increasing depth of tissue was them
included with little energy loss occurrimg in
it, the net effect being an aprparent
reduction in dose equivalent rate. For
radiation protectiom, the criteria of
greatest importamce should be the mazimum
dose equivalent rate to the basal layer
cells. The differemtial dose eguivalent rate
to the skim peaked to 290 mrem hr (B~} im the
basal cell layer (4.0 mg cm2). (HD}

£256>
Barrc, W.F., U.S. Energy Research and Developament
Administration, Division of Biomedical and
Environaental Research, Washingten, DC. 1975,
april 1

guantitative Health Estinpates of Tramsuranic
Feleases. HASL-291; Part of Hardys B.P., JFes
Environmental Quarterly, December 1, 1974
through #arch 1, 1975, (p. I~5 - I-18), 227 po

Estimates of the potential comseguences to
human health from transuranius elements
released during the gemeration of electricity
by the ligquid metal fast breeder reactor fuel
cycle are presemted. Inhalation of airborame
particles is the dominant route of emtry imto
man. The fraction inhaled by man of airborne
particles before deposition om the ground is
estinated to be 4 x 10(E~6). The fraction
which enters man by inhalation of resuspended
particles is also estimated to be 4 x

10 (E~6). The total fraction imhaled by man
is thus estimated at less tham 1 z 10(E-5}.
The ingestion of particles mainly arises from
uptake from the soil by plants. The fraction
of isotopes released vhich enter man by
ingestion are estimated as follows: Pu 238,
3 z 10({B-4) ; Pu 239, 8 x 10({E—-2); Pu 240, 2 x
10(E=-2); hm 281, 2 = 10({E-3}; Cm 242, 1 x
10(E-6) ; and Cm 244, 6 x 10 (E~S). Doses to
the bones, liver, kidaeys, and gonads fron
inhaled and ingested tramsuranics are
summarized im tabular form. The lowest dose
from inhalation is 1 rem per microcurie to
the gonads from ishaled Cm 242. The largest
is 3330 rem per microcurie to the bones from
inhaled Am 241. The fractiom ¢f ingested
radiocactivity aksorbed from the GI tract vas
estimated at 3 x 10 (E~-5} for Pu and 10 (BE-3)
for Am and Cm. Total populaticn ezposures of
approzimately 5 lung ress, 25 bome reams, 10
liver rems and 0.5 gonadal cems per 1000
Hie~year wvere estimated. There may be zero
to less than 10 (E-3) potemtial cancer and
genetic defects of all types produced for
each 1000 HWe-year of electricity generated
by the LBFBR fuel cycle. It is stated that
using the same basis for estisation many more
cancer deaths per year would be attributable
to nataral backgroumd radiatiom. (JTE)
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£257>
Campbell, E.E., H.F. Hilligam, ¥.D. H0SS, H.F.
Schulte, and J.I. HcInroy, Los Alamos Scientific
Laboratory, Los Alamos, BH. 1973, Janvary

Plutoniuas im Autopsy Tissue. LA-4875;
COHF-710919; Part of Proceedimngs of the 11ith
Hanford Symposive om the Biological Implications
of the Transuranium Elements held in Richlamnd,
Washington, September 27-29, 197%. Published im
Health Physics, 22(6), 931.

Siance 1959, selected tissues from deceased
haumans have been examined for the presence of
plutonium. The origimal purpose was to
correlate plutonium body burden calculated
£rom urine assay and actual bhurdem deterained
by amalysis of autopsy materials. The
tissues have provided data on plutoniua
deposition in man resulting from general
distribution of plutonium ip the enviromment
through global fallout and that resulting
from plutonium fabrication or research and
development operatioms. Lung, liver, kidmey,
lymph, and skeletal tissue were the primcipal
naterials examimed. The analytical data, the
significance of the findimgs, and the
considerable uncertainties in the
radiochemical analysis and calculations are
discussed. Hediar concentrations in the
organs and tissues of a gemeral population
{(not occupatiomally exposed) were (each
number represents dpm Pu per kg):s liver, 1.4
lumg, 0.8; lyamph nodes, 3.0; bome, 0.6; and
kidney, 0.6, Plutoniuam concentratioa is
generally higher im the tissues of those who
have been occupationally exzposed to
plutonium; the concentratiom obviously
depends upon the mature of the exposure amd
its severity and duratiom. (Auth)

Humerous tables and graphs are imcluded in the
appendices. The tables show analyses of
individual cases and are divided into population
categories based on residential area and
occepational exposure. Table € II gives a
suanary of Pu in human tissue estimated from log
probability plots of concemtration/kg of tissue.

£258>
Cuddihy, R.G., L.D. Chapman, J.R. Wayland, V.E.
Dugan, and R.0. McClellan, Lovelace Poundation
for Hedical Education and Research, Inhalation
Tozicology Research Institute, Albuguergue, Hi.
1874, December

General Characteristics of a Hathematical Hodel
for Predicting Environmental and Human Health
Bffect of Developing Huclear Reactor Programs.
LP-49; Part of Boecker, B.B. and Rupprecht, F.C.
(Eds.), Anmual Report of the Inhalation
Toricology Research Institute, October 1, 1973
through September 30, 1974, (p. B0-88), 384 p.

Anticipated development of nuclear reactor
systeas for production of electrical power
vith associated normal releases of
transuranic elements (includimg Pu 238, Pu
239, Pu 240, Pu 241, am 241, Cm 282 and Ca
2483} to the environment makes it necessary to
develop conmprehensive analyses . Such
analyses of their possible ispact upom huzman
health. Such analyses sust address possible
sources for radiocactivity releases,
environmeatal transport, accuseulation im
biological species and related deposition and
health risks in san. Hathematical nodels of
these systems adapted to rapid couputer
solution are being developed to aid in
projecting the total and time-dependent human
risk factors related to auclear powver
development. These studies will also atteapt
to identify the most sensitive aspects and
assuaptions of the total health risk
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assessments and will generally be applicable
to effluents from nomn-puclear as well as
neiclear sources. In both cases, the results
can be used to define guidelimes for gemeral
siting consideratioms. (AUTH)

Figure 2 shovs envizonmental pathweys for
transport of tramnsuranics to man. Figure 3
shows inhalation and ingestion model for
transuranic elements im mam. Table 1 shovs
estimated risk factors for development of tumors
and genetic damage from irradiation.

<259
Dean, P.¥., Los Alamos Sciemtific Leaboratory,
Biomedical Research Group, Los Alamos, NH.
1973, April

Estimation of Chest ¥all Thickness im Lung
Counting for Plutonium. Health Physics, 24(4).,
439-441%. (U.S. Atomic Energy Comeission)

In vivo measuresent of plutonius,
particularly L-x-rays of uranius requires
knovledge of the human zib tissve thickness.
As a result, mathematical models for
estimating the thickness of the soft tissue
overlying the lungs are isvestigated. The
preferred equation givem iss T (average
chest wall thickness) equals a plus b times W
{(veight) divided by 8 (height). (HD)

<260>
Evans, B.D., Hassachusetts Institute of
Technology, Cambridge, HA. 1966, December

The Effect of Skeletally Deposited Alpha~-Ray
Empitters in Man. British Jourmal of Radiology,
39(u68), 881-895.

Radium provides the radiation protection
standard for skeletally deposited intermal
emitters in humans. Arocund the 1920°s the
careless use of Ra industrially ard for
therapy vwas widespread, resulting in three
categories of acquisition of intermal
deposits, The first category iscludes Ra
dial painters, the secomd includes Ra
chepists, and the third includes individuals
who received Ra intermally for medical
reasons. Findings from studies of
individuals from these groups are discussed.
Both Ra and mesothorium (Ra 228) behave like
Ca imn the body, with a large fractiom being
deposited in the bones. The exhaled breath
of a person with a skeletal burdem of 1 uCi
of Ra will have a Rm concentration of about
10 pCi per liter. The average alpha ray dose
to the body per microcurie of Ra in the bones
tends to imcrease with time. A typical 5 HeV
alpha ray will have a range of about 3.5 cm
in air, 35 u in soft tissue, amd 25 u in
bone. About 100 individuals are kanown to
have ingested a mizture of Ba 226 and
mesothorium. Thoron, a decay product of Ra
228, produced im the skeleton is almost
conpletely retained, only about 0.1% is
exhaled. The fraction of ingested activity
which reaches the blood stream is about 20%
for Ra isotopes and 0.02% for the Th
isotopes. The primcipal biclogical effects
produced by radiation ezposure are
osteoporosis, dense bone necrosis,
spontaneous fractures, osteogenic sarconmas,
and carcinomas of the paranasal sinuses and
mastoids. Dose-response relationships are
presented in terms of x-ray score and
cunulative rads (CR). Between 2 to 5 uCi Ra
pure Ra equivalent (PRE) or 10 €o 25 uCi Ra
PRE the fraction of cases with sarcomas or
carcinomas is roughly 40%. Skeletal effects
do mot appear to be of climical sigmificance
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€258>

below 0.5 uCi PRE. {JTE)

261>

Feinendegen, L.E., Institute of Hedicine, Nucler
Research Center, Julich, German Pederal
Bepublic. 1971

Tritiue in Biomedical Besearch and Clinical
Hedicine. CONF-T710809; Part of Hoghissi, A-A.
and Carter, H.W. (Eds.), Proceedings of a
Symposiun on Tritium held im Las Vegas, Nevada,
August 30-September 2 1971. Hessemger Graphics,
Publishers, Las Vegas, Wevada, (p. 647-659), 807
Pe

A review of the particular applications of
tritivm iz biomedical research and clinical
medicine has emphasized that this tracer has
achieved an irreplaceable position in modern
biomedical technology. It was onmly 20 years
ago that tritiem first came into use. Now it
has assumed a unigue position with virtues
vwidely appreciated and faults that ask for
more definition and final avocidance. (BBH)

<262>
Fleischer, R.L., Natiomal Center for Atmospheric
Research, Boulder, CO; Hational Oceanic and
Atmospheric Admimistration, Atmospheric Physics
and Chemistry Laboratory, Boulder, C0. 1975,
July

On the ®Dissolution” of Respirable Plutonium
Dioxide Particles. Health Physics, 29, 69-73.

Previous measurements of am apparent
solubility of Pu dioxide (Pu 238, Pu 239)
particles in simulated lung £luid are
inconsistent with there being significant
chemical solubility. The results do agree
vith a model im which small scale,
progressive fragsentation of the particles is
caused by radiatiom damage by the recoil
nuclei from alpha decay. (Auth)

€263>
Geesaman, D.P., Lavwrence Livermore Laboratory,
Livermore, CA. 1968, February 9

An Analysis of the Carcinogenic Risk from an
Insoluble Alpha-Emitting Aerosol Deposited in
Deep Respiratory Tissue. UCRL~-50387; 17 p.

Pulronary deposition and clearance are
described; and relevant times, lengths and
geometries are noted in order to comnstruct a
siaple model of deep respiratory tissue.
Plutonium 238 Pu0Z and Pu 239 Pu02 are taken
as representative aerosols in making
guantitative estimates of tissue exposure and
response. While no realistic evaluation of
the total carcinogemnic risk is accomplished,
the results are such as to clarify the nature
of the problem. In particular, if the loss
of mitotic competence by a local cell
population is sufficient to guarantee mo
origin of canmcer withim that population, then
the carcinogenic risk from particulate
sources does not scale to the total energy
dissipated. To say what dose characteristics
are significant to the risk would reguire an
accurate knowledge of clearance, local
shielding responses, and the mechanisms of
cancer inductiom. Im the absence of this
detailed knowledge the suggested course is am
experinental determination of the number of
source particles per induced camcer.

(Auth) (ITE)

<264>
Gus®kova, B.K., and G.D. Baisogolov, Not given.
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1973, February

Radiation Sickness in Hamn. ARC-tr-T401; 560 p.

A description of the clinic, pathogemesis,
and therapy of radiation sickpess in man is
presented. The book is divided imto the
folloving four major sectioms;: (1)
theoretical bases of classification of dose
levels and forms of radiation responses (3
chapters), (2) acute radiation sickmess (5
chagpters) , {3) chronic radiation sickness (4
chapters) , and (%) results and prospects of
the investigation of the problem of the
diagnosis, clinic and prophylazis of
radiation sickness. This is cpe of the first
investigations giving a characterization of
the entire variety of possible forms of human
responses to a broad range of radiatiom
doses. A pathogenic classification of
radiation lesions and the characteristics of
possible etiological factors of the origin of
radiation sickness was given. Considerable
space ws(S) dsickenssddsickness devoted to a
description of all the basic foras of
radiation sickemss in man due to whole-body
and local external irradiation or the action
of incorporated radiocactive substances. The
substantial effectiveness of simple methods
of therapy of acute radiation sickness in the
range of sublethal doses is supported by the
observations cited in the nonograph. The use
of numerous literature data on dose levels
and state of health of persoms workiag in
contact with jonizing radiations show that
the proper organizatioa of work greatly
increases the safety of the use of
radiocactive substances. (JTE}

<265>
Harley, NoH., B.S. Pasternack, and J.H. Harley,
Hew York Umiversity Hedical Center, Institute of
Environnental Hedicine, New York, HY; Health amd
Safety Laboratory, New York, NY. 1975

Alpha Absorption Heasuresments Applied to Lung
pose from Plutomium 239. Health Physics, 28,
61-67.

Experimental curves of Pu 239 alpha
attenvation and stoppirg power were obtained
in polycarbonate plastic which is essentally
identical husan tissue. With these curves
the alpha dose rate was calculated for the
human tracheobronchial tree for Pu 239 Pu0o2
deposited om bronchial airways. Dose rate
curves were derived for two types of Pud2
exposure. One computation was for Puo2
deposited as 0.06 um particles, the other for
a 2 umn Pu02 particle fixed on the bronchial
wall. Gemeralized dose rate curves are
presented so that the dose at any depth im
bronchial epithelium may be computed if the
activity deposited on the bronchial airway is
known. The dose rates for ICRP mazimum
permissible air concentration for continuous
exposure are computed as a specific example.
The dose rate computed for the 0.06 ua
particles is 0. 014 rads/yr to the basal cells
in the entire bromchial epithelium while that
for the fixed 2 um particle can be a maximusm
of 2.3 rads/min to a few tens of cells. (Auth)

Table 1 shows eguilibrium concentrations for the
Landahl lung model resulting f£rom continuous
exposure to 10 (E-11) uCi/cm3 of Pu 239. Table 2
shows equilibrium concentrations for the ¥Weibel
lung mcdel resulting from comtinuous exposure to
10(E-11) uCi/ca3 of Pu 239.

£266>
Jeanmaire, L., F. Patti, and HM.L. Audren, Centre
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d*Etude Wucleaires, Departement de la Protection
Sanitaire, Pontenay-Rux-Roses, France. 1964

The Interpretation Of Data Relating to Plutonium
Contamimation. CONP-#48; STI/PUB/84; Part of
Proceedings of a Symposium on the Assessment of
Radiocactive Body Burdens in Han held ia
Heidelberg, Germamy, Hay 11-16, 1964, Vol. 2,
{p. 697-628), 1043 p. (Fremch)

Data are presented for plutonisza levels im
man measured im various samples including
blood and bone after heavy contamimation
through the skin. The progress of
elimination is reported om during the year
following contamination and the effects of
DTPA on urinary excretiom are shown
graphically. Data resulting from
measurenents after very slight contamination
are also presented and an atteampt is made to
interpret theam. (Ruth) (PHH)

<267>
Johnson, L.d., and J.N.P. Lawrence, Los Alamos
Scientific Laboratory, Los Alamos, HH. 197&,
July

Plutonium Contaminated Wound Experience and
hssay Techniques at the Los Alamos Sciemtific
Laboratory. Health Physics, 27, 55-59.

The incidence of puncture wounds potentially
contaminated with plutoniua over the period
1960 to 1972 at the Los Alamos Sciemtific
Laboratory is revieved. Temr cases with
activity deposits greater than 1% of the
present 40 nCi maxinum permissible bedy
burden value have been experienced.
Techniques employed for estimating the level
of plutonium activity at the wound site and
for determining the depth of deposition of
the contaminated debris are discussed. Use of
a scintillatiom counter vas of fuadamental
importance im evalwatiang the potential
activity present im each case. Application
of a xenon proportional counter to determine
the depth of contamination was found to be a
useful technigue. One case history is
reviewed. Data on the anatomical locatiom of
137 injouries potentially imvolving
transuranic materials showed the upper
extremities to be the most uswal wound site.
#ore than 80% of these cases involved the
£ingers and hapds. (Auth) {ST)

<268>
Khalturin, G.V., E.P. Sevostiyamova, A-K.
Zhuravieva, and L.A. Buldakov, Not given. 1974

The Effect of Valency amd Type of Plutonium 239
Chemical Compounds on Its Distribution in the
Body. Gigiema i Sanitariya, 5, 38-42.
{(Russian, English Abstract)

In case of imtraveamous introduction of
various compounds of Pu, its distribution in
the body depends on its physicochemical state
in the solutiomn, i.e. valemcy, tendency to
hydrolysis and to formationm of complezes,
etc. The more stable is the complex coampound
and the less is its tendency to hydrolysis,
the less Pu accuamulates in the liver amd
spleen and the more was in the skeletom and
kidneys. (Auth)

<269>
Lafumpa, J., Commissariat a L°Energie Atomigue,
Centre d?Ptudes Hucleaires, Fontepay-aux-Roses,
France. 1963

Diagnosis and Treatmemnt of a Local and
Aftervards Generalized Plutoniuam Contamination.
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£269> CORT.
STL/PUB/65; Part of Proceedings of a Symposium
on the Diagnosis apd Treatment of Radiocactive
Poisoning held in Viemma, Rustria, October
15-18, 1962, (p. 381-386), 450 p. (French,
English Abstract)

During an accident a technician®s hands were
contaninated with hexaplutonium 239 mitrate.
The contamination on the left hand alone,
seasured with an z-detector, %as close on 60
uc. The contamination was brought down to 15
uc by a first decontamipatiom carried ocut
under a local anaesthetic; several
contamination zones were localized by
scanning. A surgical operation, dome under
an Esmach bapd with x and alpha-detectors,
reduced the contaminaticn from 15 to 5 uc,
the hands® functions being integrally
preserved. A new zone of activity was
localized by a secord scan, and a seconrd
operation reduced interpal contamination in
the hand to 2 uc. It has not been possible
to localize this activity but it is kept
under regular supervision. Parallel with the
surgical decorntamination, an imternal
decontanination with DTPA was undertaken.
Blood, urine and feces were sampled
ismediately after the accidemt and their
activity was measured. Aftervards, urine
samples were taken daily; blood and fecal
sanples vere taken durimg each period of
treatnent. All the measurements indicate
that DTPA is extremely effective in the case
of imternal contaminatiom by Pu 239. It also
appears that the percemtage of blood
plutonium eliminated by the kidpey varies
with time. The percentage increases,
indicating that the plutonium is carried im
the blood under differemt iomic or colloidal
forms which are cleared in different degrees
by the kidmeys. It would accordingly appear
that the activity in the urine does not
faithfully reflect the intermal
contagination. {Auth)

<270>
Langham, W., Los Alamos Scientific Laboratory,
1los Rlamos, HH. 1950

pistribution and Rxzcretion of Plutcnium
Adainistered Intravenously to Mam. LA-1151; 45
Do

hpprozimately 0.5 ug of plutoniwm{+¥ im a
0.81% solution of sodium citrate times 2H20
was injected into each of 12 chromically ill
patients. Clinical observations in this
study combined with observations from earlier
studies indicated that administratiomn of 5 to
100 ug of plutonium is without acute
subjective or objective clinical effects.
Results of tissuve analyses shoued that there
was little differemce in the tissue and organ
distribution of plutonium in man and in the
coampon laboratory animals. The skeletal
syster wvas the smajor site of deposition.
Liver retention amd liver biological
half-life appeared to be higher and longer in
man than inm laboratory asimals. Blood
plutonive concentration dropped rapidly
following injection. Urinary and fecal
excretion of plutonium ®as not exponeantial:
expressions for urisary amd fecal exmcretion
and total excretiom through 138 days are
given. The urinary to fecal excretion ratio
vas not constant. Using the combined
expression for excretionm it was found that
only 8.7% of a single injected dose was
excreted in approxinately five years. The
biological half-life of plutomium in man was
estipated to be 118 years. The urinary
excretion data were applied tc the diagnosis
of exzposure of personmel to pletonium. (ST)

269>

Table 3 shovs the distribution of plutoniua im
human tissues following intravemous imjection of
0.5 ug plutoaniuvm citrate.

£271>

Linnemann, R.B., and R.H. Holmes, University of
Pennsylvania, Radiation Hedicine Center,
Philadelphia, PA; Hahnemann Hedical College and
Hospital, Philadelphia, PA. 1971

Nuclear Accidents and their Management.
CONF-691234; Part of Spitzer, S. (Ed.j},
Proceedings of the 21st Hahnemann Syaposiuas on
Energency Hedical Hapagement held in
philadelphia, Pennsylvania, December 8, 1969.
Grune and Strattom, Inc., Hew York, Hew York,
{p. 281-292).

Radiatiorn accidents are unigque in their
frequency and complexity and few physicians
and hospitals have had experience in their
nanagensent. Radiation accidents are
classified according to the source
relationship to the patient and the clinical
picture. They say involve whole body or
local radiation exposure, intermal or
external radiation contamination, or a
combination. The three types of radiation
may be alpha, beta, or gamma, and each type
requires differemt treatment. The increasing
use of nuclear emergy im imndustry, nmedicine
and research requires the medical professios
to take amother look at its preparedness to
handle radiation accidents. The imfreguency
of accidents and extemsive reguirements for
definitive evaluation and treatment dictate a
regional approach to the problem. A single
radiation medicine center with accident
treatasent capabilities could support all
other hospitals in the region. The latter
would concentrate om a primary emergency
response. This requires minimal radiatiom
knovledge directed towards alleviating fear
and prevemting gross error. A radiatiom
emergency plan for supportimg hospitals is
suggested. (BBH)

<272>
Harshall, J.H., P.G. Groer, and R.A. Schleaker,
Argomne FNatiomal Laboratory, Cemter for Human
Radiebiology, Argomne, IL. 1974

Dose to Emdosteal Cells and Relative
pistribution Factors for Radium 2284 and
Plutonium 239 Compared to Radium 226. AVL-75-3
{Part 2): Part of Radiological and Emviromaental
Research Division Ammual Report, July 1973
through June 1974, (p. 71-72), 231 p.: Part of
Proceedings of a Symposium on Biological Effects
of thX held in Alta, Utah, July 22-24, 1974, (2
Pe) =

The ICRP model, Alkaline Earth Hetabolism im
Adult Mamn, was tested for all possible values
of the size of the bone surface coapartment
and of its rate constant to determine the
reliability of bome surface prediction. The
relative distribution factor (RDF) is the
ratio of the endosteal doses for equal
average doses to vome for both Ra 224 and Pu
239 relative to Ra 226 in man and predicts
the relative toxicity of alpha-emitting
radionuclides. The RDF value for Ra 224/Ra
226 was 20, and the RDF value for Pu 239/Ra
226 vas 28 for surface plutonium sources and
0.96 for volume sources. However, the
observed BBE (ratio of average bome doses) of
Ra 226/Ra 224 vas six. Therefore, Ra 224
appears to be a factor of three less tozic
than one would expect according to the simple
theory of endosteal dose. (HD)
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€273>
Martin, ¥.E., and $.G. Bloom, Battelle Columbus
Laboratories, Ecolcgy and Ecosystess Amalysis
Division, Columbus, OH. 1975

Plutonium Transport and Dose Estimation Hodel.
CONP-751105; LAEA-SH-199/78; STI/PUB/L10; Part
of Proceedings of a Symposium on Transuranium
Nuclides im the Environment held im San
¥Francisco, Califormia, Hovember 17-21, 1975, (p-
385-400), 726 p.

R Standard Han was assumed to live in and
obtain most of bis focd from a
Pu-contaninated area at the HNevada Test Site
{(§TS). A Pu-transport model, based on the
results of other studies at NTS, provided a
basis for estimating rates of Pu239
inhalation and ingestion as fumctions of the
average coacentration of Pu 239 (C sub s
equals pCisg) in the surface soil of the
reference area. Assuping the transport
system to be in eguilibrius, the estimated
inkalation and ingestion rates (pCisday) are
0.002 € sub s and 0.269 € sub s,
respectively. A dose estimation model, based
on parameters recommended jin ICBEP
publications, is used to estimate orgasn
burdens, accumulated doses, and dose
connitments as fumctions of exposure tine.
Estimated doses (rems) due to inhalation and
ingestion of Pu 239 for 50 yeacrs at the rates
indicated above are: thoracic lymph nodes,
0.6 C sub s; lung, 0.02% C sub s; bone, 0.015
C sub s; liver, 0.01 C sub s; kidneys, 0.003
C sub s total kody, 0.0007 C sub s; and
gastrointestinal tract (lower lacrge
intestine), 0.0003 C sub s. Inhalatiom
accounts for 100% of the predicted dose to
thoracic lymph nodes and lungs and for about
94% of the predicted dose to bome, liver,
kidneys, and total body. According to ICRP
recoanendations for individual members of the
public, the dose rate to the lungs should not
exceed 1.5 rems/yr. According to the
proposed model, the average comcentration of
Pu 239 in the soils of contaminated areas at
NIS which would result in a predicted dose
rate of 1.5 rems/yr to the lumng is
approzimately 3 nCi/g or approzimately 170
aCi/sm2. (Auth)

Figure 3 shows the pathways that ingested amd
inhaled Pu follows in reaching the critical
crgans of Standard Ham.

274>
Haugeri, S., University of Pavia, Pavia, Italy.
1973, Harch

Bisk of Radioactive Contamination. Current and
Prospective Problems. Laboro Umano, 25(2),
34-50. (Italiam)

The introductory lecture im a course of
radiotogicological techniques for
radioprotection is presented. The concepts
of biological half-life, radiocactive
half-life, and critical organ ate introduced
and defired. The factors affecting intermal
radioactive contamipaticn are the absorption
of the comtaminant, its distribution in
various sytess, and its elimination and these
are discussed in detail. The industrial uses
of radiation sources ace reviewed as a
possible source of internal comntamination.
Contamination of the food chain by
radioactive wastes or fallout is discussed.
The effects of internal contamivation in the
production of lesions and mutations are
briefly indicated. (JSR)

€275>
HeClellan, RB.0., H.A. Boyd, S.A. Benjamin, B.G.
Cuddihy, F.F. Hahmn, R.K. Jones, J.L. Hauderly,
Joh. Hewhinmey, B.2d. Huggemburg, and R.C.
Pfleger, Lovelace Foundation for Hedical
Education and Research, Inhalation Tozicology
Besearch Institute, Albuquergue, HE. 1972,
November

Bronchopulmonary Lavage and DTPA Treatment of an
Accidental Inhalation Plutopium 239 Exposure
Case, LP-45; Part of HcClellan, RB.0. and
Rupprecht, F.C. (Eds.), Annual Report of the
Pission Product Inhalatioa Program, Octcber 1,
1971 through September 30, 1972, (p- 287-2943,
355 po

Bronchopulmonary lavage was performed on
three occasions on as individual who had
accidentally inhaled and deposited im his
lung an estimated 450 aCi of Pu 239. The
right lung was lavaged op the 8th and 17th
day post-exposure and the left lung on the
12th day using large volumes of isotonic
saline. Daily treatment with
diethylenetriasinepentaacetic acid (DTPA)
intravenously was initiated om day 8
post-exposure. Fifty-nine nCi of Pu 239
recovered im the lavage f£leid was associated
predominantly with lumg macrophages and
relatively little with recovered surfactant.
Eighty-seven nCi of Pu 239 were eicreted in
the 11 days following the first lavage; 16
aCi in feces and 71 nCi in urine. Im total,
146 nCi of Pu 239 and 3.55 nCi of Am 241 were
recovered duriag the first 11 days after
treatment was initiated. The Pu 239/Am 241
ratic of material removed via lavage was
slightly higher, urine was slightly lower,
and feces about the same as the Pu 239%9/As 241
ratio of air filter samples obtained at the
tine of the accident, thus indicating the
feasibility of using Am 241 lumg coumting to
estinate the Pu 239 lung burden at early
times following the accident. These data
indicate the effectiveness of both
bronchopulaonary lavage and DTPA in reducing
the body burdem of Pu 239 followinmg
accidental inhalation exposure. (Ruth)

<276>
Horwood, W.D., Hanford Atomic Products
Operation, Richland, WA. 1963

Removal of Plutonium amd Other Transuranic
Elements from Han. STI/PUB/65; Part of
Proceedings of a Symposium on the Diagnosis and
Treatpent of Radioactive Poisoning held in
Vienna, Austria, October 15~18, 1962, (p-
307-318) , 450 p.

Treatment of Pu and other transuranic element
contanimation in man was discussed. It was
reconmended, for several stated reasoms, that
DTPA treatment be given an employee
experiencing pulmonary or subcutaneous
contanination if it was estimated that the
deposit without treatment would be 10% of the
HCERP guide level of 0.8 uc or 0.6 ug total
body burden of soluble Pu 239. Pive
enployees at the Hamford Atomic Products
Operation who had harbored small quantities
of Pu 239 for varying numbers of years vere
treated with DIPA, increasing the urimary
elimipation by a factor of 50-100 and fecal
elimipation by 6. DTPA givem orally was said
to be only 10% as effective in increasing
urinary elimination as vhen adiminstered
intravenously. An account was also given of
an employee vhose finger vas pierced by a Pu
239 contaminated urine. The DTPA treatment
#as not as effective as was expected possibly
due to time lost by 3 excisiomns or
insufficient size or number of treatments.
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One gram of DTPR in 250 ca2 of saline was
adpinistered intravenously om four
consecutive days, and repeated after 45 days.
It was concluded that the assumption that
the permissible wound deposition of Pu 239
should be the same as the allowable total
body burden ®may be im error since a high
percentage of mice given a subcutaneous
injection of 0.064 uc developed sarcomas.
(JTE)

<277>
Herwood, W.D., ard C.E. Hewton, Jr., Hanford
Environmental Health Foundation, Richlamd Whg
Battelle Memorial Imstitute, Pacific Northwest
Laboratories, Richland, WA. 1974, July; 1975,
June

United States Transuranium Registry Study of
Thirty Autopsies. CONP-740702: Part of
Proceedings of the 19th Annual Syaposium of the
Health Physics Society held im Houston, Texas,
J:ly T-11, 1974, (7 p.): Health Physics, 28,
€69-675.

To aid in the evaluation of biological
effects of transuramivm radioisotopes in
people, some 850 tramsuranium workers have
nov agreed to allow autopsies. Hany more are
ezpected to coogerate. Results of the first
30 autopsies reported to the Registry are
discussed. Where the estimated systemic body
burden of plutonium based on urinalysis was
greater than 5% of the peramissible (0.0% 0.02
uCi), this estimate was higher tham that
cbtained by laboratory analysis of whole
organs or parts of orgams ian a large majority
of cases. For depositicns less that 5%
maximum permissible body burden, there was
considerable variation dependimg upon
individual Atomic Emergy Commission
contractor reporting practices, Honuniformity
within organs was sometimes great, so whole
organs (such as lumngs, liver, kdineys,
spleen, etc.) were uysually obtained in the
last 30 cases. In relatively high deposition
cases (greater than 0.02 uCi), as many as 40
organs were saatled im an effort to determine
validity of applying animel data to mam. The
nueber of times that various organs had the
highest concentration is tabulated. Highest
concentrations were found in tracheobroschial
lyeph nodes, lung and liver im 26 of the
autopsies, while highest concentrations were
found in a simgle auntopsy in azillary lymph
nodes, abdomipal lymph nodes, muscle,
pancreas, spleen, and thyroid. Deposition in
auscle, fat and skim vas usually low
amounting to about 3% of the total
deposition. (Auth) (WD)

Relative comcentrations of plutonive in tissues,
bones and organs are tabulated. Systemic burden
estimates using urinalysis and autopsy results
are compared im Table 5.

<278>
Het given, Intermatiomal Commissican on
Radiological Protection, Conrrittee 4.
April

1969,

The Assesseent of Internal Comtamimation
Resulting from Recurrent or Prolonged Uptakes.
ICRP Publication 10RA; 34 p.

Work was done as an extension cf the ICRP
report on ®Fvaluation of Radiation Doses to
Body Tissue from Internal Contamination Due
To Occupatiomal Exposure.® That report
considered the single exposure, but this
report is applicable to a wider range of
situvations. Included are calculations of the

£276>

radiation dose to the critical organ, the
excretion of various times after intake and
derived investigation levels., An eguation is
giver which relates the body orgam content of
@ radionuclide to the uptake or deposition as
a function of time and the retemntion as a
function of time. The report is concerned
mainly with the application of the fornmula.
Various patterns are shown for uptake and the
resulting changes in organ content with time.
Equations are derived for the amount of
radionuclide retained in the compartment or
critical orgam, the exposure resulting from
this content and the excretion conming from
the critical organ. Among the ezanples
considered are the deposition of insoluble U,
Th or Pu oxides in lungs with the subseguent
translocation of the radionuclide to
pulmonary lymph mnodes, skeletom and excreta,
and the deposition of nom-transportable
bone-seeking radionuclides in a wound with
the subsequent translocation to the skeleton
and excreta. In comsidering several uptakes
in a limited period, calculations vwere done
for the retentions and excretions from a
total intake of 1 uCi distributed over 10 or
100 days for HTO, Sr 90, ¥ 131, Cs 137, Ra
226 and U and the results are displayed in
graphical fore. Included in the appendices
are the deviation of basic eguations, the
fractions of the total excretion by urine and
feces for elements takem up by the
extracellular £luid and derived investigation
levels for exzcretion following periods of
coastant uptake for sevem radionuclides
{including Pu 239). (PHH)

Table 6 shows derived imvestigation levels for
excretion following periods of comstant uptake
for HTO, Sr 90, I 131, Cs 137, U 233, § 234, Pu
239 and Ra 226.

<279>
Hot given, International Commission on
Badiological Protection, Task Group on Lang
Dynanics, Committee 2. 1966

Deposition and Betemtion Hodels for Imternal
Dosimetry of the Human Respitatory Tract.
Health Physics, 12, 173-207.

This report was prepared by the Task Group om
Lung Dynamics for Comaittee 2 of the
International Radiological Protection
Comnmission. The following items were the
major accomplishments and recommendations of
the Task Group. R dust deposition model was
developed which utilizes and depends upon
dust sampling data. A dust clearance model
was proposed im which the dust deposited im
each respiratory cospartment was dealt with
guantitatively, kinetically amd by pathways.
The special problems of radon and its decay
products were reviewed, including recent
ezperinental data revealing the rapid
clearance characteristics of the radonm
daughters and a discussion of the suitability
of the proposed models, and the "free ion®
controversy. WHormal respiratory values were
collected on both anatomical aad
physiological bases. (JTE)

<280>
Hot given, Watiomal Radiological Protectiom
Board, Harwell, Englamd. 1974, October

On the Toxicity of Plutoniuvm. Radiological
Protection Bulletin No. 9; 28 p.

The toxicity of plutonium as conmpared to the
toxicity of non-radicactive and other
radioactive materials is discussed.
Plutonium is termed highly toxic by
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copparison with nom-radicactive material,
especially for imtake by inhalation. Because
the effects of the alpha radiation beconme
critical before any biochemical effects
appear, the chesical toxicity camnot he
deternined. The maximuz permissible
concentration (HPC) for workers is 3 x
10 (E-5) ug/m3 for Pu 239, 150 ug/m3, for
inorganic lead, 200 ug/a3 for cadmium, and 2
ug/m3 for beryliies. It is hoted, however,
that by comparison with other radiocactive
materials Pu is not so toxic. The
corresponding HEC for iodime 131 is 7 z
10(E-8) vg/z3 making it 800 times more toxzic
thap Pu. Plutonium is about 16 times more
toxic than tritium (as the ozxide) im terams of
chronic inhalation, but in terss of chronic
intake by ingestiomn, tritiuam is about 200
tiaes more tozic. (JTE)

£281>
Hot givem, Wational Commission on Radiological
Protection, Subcommittee on Permissible Iaternal
Dose, Washimgtom, DC. 9953, Harch 20

Bayimuw Permissible Amounts of Radioisotopes in
the Human Body and HMazimus Permissible
Concentrations in Air and %ater. Hatiomal
Eureau of Standards Handbook HWe. 523 85 p.

The increased use of radioisotopes by
industry, the medical professicn, and
reseacch laboratories, made it essential that
mininal precautions were takem to protect the
users and the public. This was the first
official published report of the Subcommittee
on Permissible Internal Dose of the National
Conmittee on Radiation Protection. The
reconaendations contained in this handbook
represented the best available opinions on
the subject as of that time. The values
given were derived on the basis of continuous
exposures for a lifetime or for the
egquilibrium conditiom im which the rate of
elimination had become equal to the rate of
deposition in the body im all cases except
for Ba 226, Sm 151, and Pu 239. Therefore,
their use as interim values for a period of
several years was believed to be justified.
The values were chosen by the Subcommittee as
the most acceptable values after considering
a prelimisary report which gave values
recomnended by various radiaticm protection
connittees as were listed im this report, and
after making comparisons-~with values
calculated by use of the data which was
sunmarized im tabular form. This report
considered the radioisotopes that were of
interest at that time. Others uwere to be
considered ir subsequent reports as
information about thenm vas needed and data
became available. (JTE)

<282>
Ohlenschlager, L., and H. Schieferdecker,
Kernforschungszentrun Karlsruhe, Karlsruhe,
German PFederal Republic. 1973, Decenber

Report About a Plutonivm 239 Contasminated,
Lacerated and Incised Yound. KPFR-2006; 10 p.;
Strahlentherapie, 146(6), 675-684.

This report deals with the diagnosis and
therapy of a technician’s wrist wound who was
accidentally exposed to Pu 239 inm the nitrate
form. A tourmniguet was applied 8 minutes
after the accident. Imitial alpha activity
of the wound was approximately 200 wCi and
vas stbsequently lowezed to 7 uwCi by a
one-tine wound excision. Additional
decontanination was achieved by excision of
the wound edges on the f£ifth day followed by

T4

wound secretion. Intravemous chelation
therapy with 6 Na 3(Ca DTPA) imjections (2 g
each) starting omn the 1st day after the
incident and continued on the 5th, 7th, 8th,
11th and 83rd day, led to further noticeable
lovering of the body burdemn. Ho side effects
vere noted. The problem of early and fimal
body burden estimates which were derived froam
yrine and feces activity amalysis is
discussed utilizing equations by Langhanm,
Beach and Dolphin. (RAF)

Tabelar data are given of daily activity
analysis in blood, wrime, and feces for 3 1/2
months. Figures 2 and 3 compare daily Pu
excretion values with theoretical values
calculated according to Longhorm, Beach and
Dolphin.

<£283>
Purrott, R.J., Hational Radioclogical Protection
Board, Harwell, Emgland. 1974, October

Chromosone Aberrations im Lymphocytes After
Plutoniue Intake by Humans. WRPB-B-31; Part of
Stather, J.%., et al, The Badiological
Protection of People Exposed to Plutoniums
current Research at the National Radiological
Protection Board, (p. 116-127}, 127 p.

Cytogeaetic data for 14 plutopivm workers are
presented. Ia 12 cases the plutoniua was
accurulated in the body at permitted rates
dering several years. The yield of dicemtric
chrogsosome aberrations (5.2 per 1000 cells)
vas significantly higher tham the comntrol
value (1.2 per 1000 cells) but this could be
explained in terms of the men®s additional
recorded exposure to extermal radiation.
Results are also described for two clearly
defined incidents, both resulting im the
incorporation of sigmificant amounts of
plutonium. Little chromosome damage was
observed in an inhalatiom case, but elevated
levels and a nom-random aberration
distribution wvere found in the case where the
material entered the body via a wound. This
is consistent with ezposure of the
lymphocytes to localized deposits and
alpha-emitter. Some problems concerming im
vitro alpha dose-response experiments are
discussed. (Auth)

<284>
Saccomanno, 6., Saint Mary®s Hospital, Grand
Junction, CO0. 1975

Uranius Miner Lumg Cancer Study, Progress
Report, Harch 15, 1974~-Harch 15, 1975.
C00-1826—-32; 9 p-

The study was initiated im 1957 by the €.S.
Public Health Service and many facets of the
project have reached fismal objectives. The
three projects supported by Atomic Emergy
Comnission are of utmost importance and
consist of: (a) Collection of material from
uraniva miners kmown to have capcer of the
lung into a tumor registry. (b) Regression
study of sputum cytological findimgs in
uraniua piners who showed marked atypical
squamous cell metaplasia and bave guit
smoking cigarettes, mining, or both. (g}
anval of Pulmomary Cytology--There is a dire
need for a mapwal on pulmonary cytology.
Approximately 60,000 sputum samples were
ezanined over the last 17 years im cases that
shoved normal cytology at the imception of a
study and subsequently developed carcinoma of
the lung, giving an accuamulation of material
vorthy of study and presentatiom. (Auth}
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£285>
Schlenker, R.A., and B.G. Oltman, A gonne
Hational Laboratory, Argomme, IL. %973

Fission Track Rutoradiographs. ANI~-8060 (Part
2); Part of Annual Report, July 1972-June 1973,
{p- 163-168) .

Autoradiographs of Pu 239 and mnatural uranium
in bone were produced using the fission track
technique. A refrigerated irradiation
facility at the Argonne CP-5 reactor
permitting irradiation at tesmperatures well
below the reactor ambient was used for
production of fission track autoradiographs.
Ten um and 100 um secticns of kome laid on
Lexan film were irradiated in a f£lux of ca 2
z 10{E212) thersal meutroms/ca2-second for
1~24 hours. The films are etched, after
separation from the bome, in 6.25 W KOH or
HaoH at 60 degrees ¢ for 15 ninutes to 1
houx. Etching time is decreased with
increased irradiation time to produce a good
image. Beagle dog¢g and human bomes were so
exapined. (LR

£286>
Schofield, GoB., and J.C. Lynn, British Nuclear
Fuels Limited, Seascale, Cumberland, England.
19873, Harch

A Heasure of the Effectiveness of DIPA Chelation
Therapy im Cases of Plutosnium Inbhalatior and
Plutonium Wounmds. Health Ehysics, 24, 317-327.

DTPA (Diethylenetriaminepentaaceticacid) was
administered IV to 6 subjects, involved im
accidents which resulted inm plutonium
exposures. Foul instances of plutonium
inhalation are described. In three imstances
the contaginant was either plutcmium oxide or
plutoniuns/uranive oxide; in the fourth
instance the contaminant was plutonium
nitrate in the form of ap aeroscl spray. Only
in this latter case was the DTPA chelation
therapy demonstrated to have been effective.
Téo cases of plutonium contamimated wounds
are considered. In the instance vhem the
contaninant was inm the form of a metal
splinter of plutomium the DTPA chelation
therapy vas effective. An estimated total of
5190 pCi of plutonius vas elimimated in the
urine during the first 40 days post incident,
and 29% of the asount takem into the systen
was removed by the applicationm of chelation
therapy, assuming that the amoust remaining
is excreted accordiang to a Lamgham pover
function egvation. (RAuth)

<287>

Seaborg, G.T., WHot givem. 1973

Medical Uses: Americium 241, Californium 252.
Part of Hodge, H.C., @t al (Bds.}, Uramiugm,
Elutonium, Transplutonic Elements, Chapter 21.
Springer-Verlag, New York, New York, {p.
$29-940), 995 p.

The use of radioisotopes of the
transplutonium series in the field of
nedicine is severely restricted for a number
of reasons. From a nedical viewpoint
internal administration of elements of this
series for either diagnostic or therapeutic
purposes is precluded by their extreme
toxicity. Hence, medical use of the
transplutonium e¢lements is lipited to
encapsulated sources for radiotherapy ot
selected medical applicatiomns. For am 241,
technigues are described for fluorescent
scanning of the thyroid, whole body
transpission scannimg and some demsity
neasurenents emgloying photon keanm
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absorption. For Cf 252, the radiological
properties are summarized apd its use im
cancer therapy is discussed. The meutrons
£ros C£ 252 have relatively poor pemetration
in tissue, hence the use of this isotope may
be restricted to intracavitary and
interstitial applications. The considerable
flexibility in source desigm allows treatment
of any sites that could be treated with Ra or
similar sources. Over the range of dose
rates tested and depending on the system used
the RBE of Cf 252 neutrons varies from about
2.% to 0. Im imitial huean studies, a dose
rate of about 15 to 20 rads per hour will
probably be used. Results of preliminary
studies of Cf 252 camcer radiotherapy are
reported. (PHN)

<288>
Snyder, %.S., Cak Bidge Hationmal Laboratory,
Health Physics Division, Oak Ridge, TN. 1961

The Estimation of a Body Burden of Plutoniuve for
Urinalysis Data. AHL-6637: Part of Proceedings
of the 7th Annual Symposium on Bioassay and
Analytical Chenmistry held in Argomne, Illinois,
October 12-13, 1961, (p. 13-21).

The formulae and methods developed by Langham
for predicting the body burden of Pu of an
individual on the basis of the urinary
ezcretion data are mentioned, as well as the
computer code for the IBHM 704 developed by
Lavrence. The paper develops an alternative
method of treating the data and gives a
preliminary discussion of the accuracy of the
t4o methods. The mathematical problem
consists in expressing the unkaown functions
g (body burden) amd I (imtake to blood) imn
terms of the kncwn or partially knowsn
function U {urinary ezcretion}. The
emathematical solution fo g and I can be
obtained by the use of the Laplace tramsforam.
Codes for the IBH 7090 have been prepared
using linear interpolatiomn to estimate U for
values betveen successive sample dates.
Tables containing estimates of body burden
for 26 individeals by Lamgham by the PUQFGA
code and by PUQUAP and PUQUAE are given amd
they show broad agreement of the estimates.
ispects of the problea wvhich call for further
ezxpleoration are identified. (FHH)

€28%>
Stamnard, J.H., University of Rochester, School
of Hedicine and Dentistry, Rochester, ¥¥. 1973

Tozicology of Radionuclides. Annual Review of
Pharmacology, 13, 325~357; UR-3490-182; 33 p.

Radionuclide toxicity is reviewed. The
review is directed primarily to the
pharpacologist—toxicologist rather than to
the specialist in radiation biology.
Eephasis is placed oas carcinogenesis,
dose-response relations and dosimetry, and
environmental aspects of the gemeral problem
including references to the nuclear power
controversy. Recent work is emphasized, but
older epidemiological studies of
carcinogenesis are also imcluded. Special
problems such as tritium and transmutation
are discussed. (ST)

€290>

Stradling, G.H., Hational Radiological
Protection Board, Hecwell, England. 1974,
October

4 Rapid Hethod for the Determination of
Plutonium in Urine by Ultrafiltration.
HRPB-R31: Part of Stather, J.¥., et al, The
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<2%0> CONT.
Radiological Protection of People Ezposed to
Plutonium: Current HResearch at the Rational

Radiological Protection Board, {(p. 65~-73), 127 p.

2 rapid and imezpensive method for the
determination of plutonium in urine has been
developed. The principle depends upomr
separating macromolecular plutcrium species
by ultrafiltraticn and directly assaying the
material retained on the meabrane by
scintillation ccunting. The limit of
detection of the method is equivalemt to 0.11
dpm in a 24 hour urine sample and the
analysis time excluding counting is about 2
hours. Because the reference level for
plutonius, 0.44 dpm per 26 hour excretion, is
exceeded only occasionally the method can be
used as an effective screening procedure.
Since americium, curive, and uranium are
similar to plutonium im their witrafiltration
properties, a simple additional stage to
characterize the alpha radiatiom is necessary
if the plutonium reference level is exceeded.
The method is imappropriate (ezcept for
urapiun) when DTPA therapy has recently been
implenented. (Auth)

<2915

vanderbeek, J.%., Hanford Atomic Eroducts
Cperation, Richland, WA. 1960, July 25
Plutonium in Punctore Wounds. HUW-66172; 16 p.
Insufficient informationm was found in the
literature to develop a rational plutonium
“gound area® critical orgam comncept. Yet the
need for definitive radiation protection
guidance in the treatment of this type of
deposition persists. Lacking are the human
physical, physiological and chemical
parameters involved in cutanbeocus,
sabcutaneous and intramusculaz injections of
plutonium, both at the wound site and the
ultimate deposition area({s). Specifically,
there is need for defimition of: The RBE for
localized implants of radionuclides in muscle
tissue; the rate of transfer frocm a wound
area to a critical organ; the uptake in the
critical orgamn from a lcw order available
source; and a minimum significant volume of
tissue. Planned human experimentation is not
reccrnended observationdrecommended that
hupan studies be planned such that when there
is a paximum injury the practicable data be
secured.. Specifically it is recommended
that the observationbecause of the high
carcinogenic potential of plutonium in soft
tissue. However, it is recompended @dthat the
observation concerning the apparent
prevalence of a “foreigm body® defense
reaction be explored. The following values
are provisionally offered for guidamce in the
treatment of plutopina puncture wounds: 1)
Opper limit, 0.057 uCi or greater should be
physically removed when possible and 2) lower
limit, 0.0008 uCi or less should mot be of
concern if physical removal would cause
disfiguresent or loss of function. (Auth)

<292>
Wilson, R.H., Hanford Rtomic Products Operation,
Richland, WA. 1956, June 30

Distribution of Plutonium Observed im Human
Blood. HW-44341; 6 p. ("Cfficial Use Only®
cancelled December 8, 1975)

The distribution of Pu in the blood systea of
rine individeals was studied. The
predoninant modes of intake were by
inhalation, absorption and injection. The
results obtained indicate defintely that the
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blood content is muck higher than would be
predicted by application of the Langhan
procedure to the urine sanples obtaimed
during the first few momths after intake amnd
they also indicate the possibility of
naterial being slowly released to the blood
from a source at the site of emtry. It is
reconnended that the urime saspliag program
should be isplemented with blood sampling for
significant Pu deposition cases to help
establish the total body bhurden. A brief
background summary of each subjects
deposition history is given in the appendiz.
(FaH)

£293>
Brightwell, J., Hatiomal Radiological Protection
Board, Harwell, Emgland. 1974, Octocber

The Efficiency of Bronchopulmonary Lavage as a
Therapeutic Procedure for Removing Insoluble
Radioactive Particles from the Lung. NRPB-R31;
Part of Stather, J.-%., et al, The Radiological
Protection of People Exposed to Plutoniums
Current Research at the National Radiological
Protectin Board, (p. 74-88), 127 p.

Papers assessing the potential of
bronchopulmonary lavage for removing inhaled
radioactive particles are reviewed. The
technique has been used in map for the
treatuent of various chronic obstructive lung
disecases such as alveolar proteinosis,
bronchial asthma and chromic bromchitis.
Lavage has been used in experimental animals
and in one human case to partially clear the
luang of ishaled radiocactive particles.
Factors influencing the efficiency of lavage
in removing insoluble particles ianclude the
number and timing of individwal lung washes
and of lavage sessions, the effect of lumg
radiation dose and the use of DTPA im the
lavage medium. The overall experience with
bronchopulnonary lavage im rats, dogs,
baboons and man has tended to show that, when
conducted under comtrolled comditions it is a
celatively safe procedurs and is, at preseat,
probably the most promising potemtial therapy
for accidental inhalation of imsoluble
radioactive aerosols. (Auth) (JTE)

Tables 2, 4, and 5 show the efficiency of
bronchopulmonary lavage in removing inhaled
particles from rat, dog and primate lumngs
respectively.

<294>
Foreman, H., University of HMinmesota, College of
tiedical Sciences, Hinneapolis, HH. 1963

Hedical Hanagement of Radiocactively Contanimated
Hounds. STI/PUB/65; Part of Proceedings of a
Symposium on the Diagnosis and Treatment of
Radioactive Poisoning held in Viemna, ARustria,
October 15-18, 1962, (p. 387-417) 450 p.

Information and data obtained froms the
experinces of the author and others
concerning radiocactive contaminatiom of
wounds were presented. Five imstances of
accidental husan contamination were described
in detail. A man who received beta doses to
his hands estimated at 3000 to 16000 rep on
the outer surface of the skin and 30 to 100
rep at 6 nm depth showed four distinct phases
ir the development of lesions: (1) erythesa
and edema with klanching of the areas
receiving the greatest exposure which peaked
at 48 hr; (2) absence of symptoms for 3 daysgs
{3} development of secondary erythema,
extravasation of blood imto the involved
area, vessicles coalesced into bullae at 2
weeks and persisted with some severe pain for
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32 days; (4) termed the chronic phase,
severely damaged areas mever recoversed but
rerained as elcers with granulations in the
center vhich bled easily with trauma.
Research was cited which showed that some
isotopes (Sr, Pu, I 131, HTO0) do pass across

the skin into the blood, however, the soluble

forms of Pu appeared to be very poorly
absorbed. Hazards froe alpha activity were
said to change markedly by movement of 50 um
into the deeper layers of the skin. 2

worker, four years after having a radioactive

sliver removed from his hand, developed a
nodule with precancerous characteristics at
the site. Skin and uwnderlying tissue were
excised, tested and estimated to contaim 55
nc of Pu 239. Excision of radicactivity was
termed the most practical method for
disposing of contamination. The

effectiveness of chelating agents was said to

be limited by the relative abumdance of
calcivz in the kody, however, chelating
agents of the polyamimo-polycarboxylic type
appeared to be effective in cases involving

actinide metals, yttrium and the rare earths.

0f these Ca EDTA amd Ca DTPA had proved most
useful. Three such cases were described in
which the body burdens were reduced
substantially by the use of these agents.
(ITE)

<2955

Lafura, J., Commissariat a l%BEnergie Atomique,
Departzent de Protection, Section de Pathologie
et de Topicologie Experismentale,
Fontenay-auz-Roses, France. 1974

Inhaled Radicelements. Radioprotection, 9(1),
15-25. {Freamch)

The results described f£all withim the
framework of long-term research aiming at
studying the pathological effects of inhaled
radioelements, namely plutoniug 239 oxide,

americium 241 nitrate and curium 244 nitrate.

A LD/50 value was determined for each
radicelenent and for each physical-chenmical
fore. This LD/50 rises from the curium 244
nitrate to the plutonius 239 oxide. The

differences observed are linked to the number

of cells affected, which depends on the
degree of hetercgemeity of radicelement
distribution. Many cancers vere obtained
during the experiments. These cancers had

histological types identical to certain human
cancers. Irrespective of the dose, the first

animals to die showed metaplasia, those
living on then had nom-malignant tumors, aad
it was in those living the longest that
cancers were found. This systematic

succession of cellular damage foreshadows the

possibility ¢f interpreting the various
different mechenisms enterimg into cancer
induction. (FR-tT)

€296>

Bays, C-®., and R.D. Lloyd, University of Utah,

College of Hedicine, Radiobiology Division, Salt

Lake City, UT. 1972

Bone Sarcoma Incidence vs. Alpha Particle Dose.
Part of Stover, B.dJd. and Jee, W.S.S. (BEds.},
Radiobioclogy of Piutonium. J.W. Press, Salt
Lake City, Utak, (r. 409-430), 552 p.

The incidence of bone sarcomas was analyzed
in 12 studies involving graded doses of
alpha—-emitters in humans, dogs, mice and
rats. A linear dose-response relationship
anchored to control incidence at zero dose,
was fit through each set of data over the
wide dosage range extending up to, or nmear,

€29%4>

the region of peak imcidence. Then imn the
lov dose regions the observed cases of bome
sarcona were conmpared to those from "wide
dose® linear predictioms. At lov doses the
observed cases were significantly fewer (P is
less tham 0.1) than predicted for Ba 226 plus
Ba 228 in humens; for the summed studies of
Ba 226, Ra 228, and Th 228 im dogs; amnd for
Pu 2392 in mice. However, the low dose
results agree better with the indicated
linear predictions tham with the expected
natural incidemce for Ra 226 and Ra 228 in
sice, and for Pu 239 in rats. The induction
of bope sarcomas by alpha-emitters appears to
increase linearly wvith dose in some cases,
but to follow threshold or sigmoid
relationships in others. This is in sharp
contrast to the induction of bone sarcomas by
beta-emitters where the observed
dose-response over a wide dosage range was
non-linear in every known case. (Auth)

Table 6 gives Pu 239 induced home sarcomas in
beagles, April 1970. Table 8 gives Pu 239
induced bone sarcomas im nice, 1962. Table 10
gives Pu 239 induced bone sarcomas in rats, 1970.

€297>
Horgan, K.%., Georgia Imstitute of Technology,
School of Huclear Engineerimg, Atlanta, GA.
1975, Augest

Suggested Reduction of Perpissible Exposure to
Plutonium and other Transuranium Elements.
American Industrial Hygiene Association Journal,
36(8) , 567-575.

The historical development of the value of
paxirun peraissible body burden of Pu 239 is
presented and present comsiderations for the
revision of this standard are givem. Some
evidence is presented that the linear
hypothesis may not be sufficiently
conservative at low dose rates and especially
£or the actinide elements. Uatil certain
guestions are anmswered about thke particle
problem, it will not be possible to set a
satisfactory wazisue permissible body burden
for Pu 239 based on lumg as the critical
organ, but in the meantime sone studies
sueggest that the present paxisum peraissible
body berden based on bone shounld be reduced
at least by a factor of 200. {(Auth)

<£298>
Not given, United Natioms Scientific Committee,
vew York, NY¥. 1972

Ionizing Radiation: Levels and Effects. &
Report of the United Natioms Scientific
Committee on the Effects of Atomic Radiation to
the General Assembly with Aanezes Volune 2:
Bffects. United Nations, Mew York, New York;
447 p.

Genetic effects, effects on inmune respomse,
experimental imduction of neoplasms by
radiation and radiation carcinogenesis are
the topics presented im this report. Gemetic
effects include information on mamnmals, f£ish,
insects, effects at the cellular and
molecular levels and risk estimates. The
section on immune responses is grouped ianto
the effects of radiation on susceptibility to
infection, antibody formatiom and cellular
impune reactioms, radiation and immunological
tolerance, induced carcinogenesis and effects
of variation of comditiomn of irradiation om
ismunological responses. The sectiom on
experimental induction of neoplasms by
radiation deals with the rcle of animal
experinents in predicting radiation
carcinogenesis in mpan, the importance of
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radiation carcimogenesis for life-shorteming
effects of radiatiom, statistical amalysis of
specific disease incidence in survival
experiments, special problems of internal
emitters, tissues at risk, dose-effect
relations, RBE, effects on dose rate,
dependence of sensitivity on age and
differences in sensitivity betueen straims
and between species. Radiation
carcinogenesis aspects in man include
leukemia, breast cancer, lung canrcer,
tumors, nmalignancies im childrenm and
malignancies in pre-natally exposed children.
{RAF)

bone

£299>
Hot given, United Natioms Scientific Committee,

Hew York,

Zonizing Radiations

¥Y. 1972

Levels and Effects. A

Report of the United Hations Sciemtific
Coemittee on the Effects of Atomic Radiation to

the General Assembly with Annexes.
Levels.

Pe

Volume 1z
United Nations, New York, New York; 197

This sizth substantive report reviews the
levels of radiation received f£rcm all sources
to which man is ezposed and, among the
effects of ionizing radiation, it comsiders
the genetic effects, the effects on immune
response and the induction of malignancies in
anirals and man. The acute congequences of
massive anounts of radiation that may be
received accidentally ot durimg nuclear
varfare are not reviewed here. FPully
documented techpical annexes ob radiationm
levels which are the basis for the
Compittee’s conclusions are givem inm this
volume. Volume 2 contains anmezes on
radiation effects. Also given are lists of
contributing exgperts and reports received by
the Coamittee. The subject matter of this
volume is enviromrmental radiation, doses frosa
medical irradiation, doses frcm occupational
exposure and miscellanecus sources of
ionizing radiation. Data on plutonium
include levels in the environment anmd dose
estivmates. Pu as a comfponent of global
fallost is found in surface air. Because of
its toxicity when inhaled careful monitoring
of surface air is advised. The total amount
of Pu 239 produced in nuclear tests can be
inferred from the Sr 90 corresponding value,
since the Pu 239/5r 90 activity ratio is
about 0.02 both in stratospheric and surface
ajr. If the local fallcut is not taken into
account, the production of Sr 90 by muclear
tests amounted to 15.5 @megacuries in January
1971 and the corresponding value for Pu 239
was 0.3 megacurie. Appreciable amounts of Pu
239 were released locally to the environment
when airplanes carrying nuclear bombs crashed
in the vicinity of Palomares, Spaim in 1966,
and Tleule, Greenland in 1968. Additional
apounts of Pu 238 were imjected into the
stratosphere as a result of the baraing on
re-entry of a satellite. AR ICRP model on
lung dynamics shous that the slow removal
processes from the pulmonary region of Pu by
direct tramslocatiom to the blcod or by
ciliary-mucous tramsport to the
gastrointestinal tract take place with a
kalf-time of 360 days. Of this, 10% is
introduced into the systemic hlood amd 90% is
presuned to be permamently retained in the
lymph nodes. The fev secasurements of Pu 239
in man confire the accumulation in
respiratory lymph nodes, lung, liver and bone
but seem to show that the concemtrations in
iyaph nodes are probably overestimated
whereas those im liver are underestimated.
(RAF)

<300>
Hot given, Internatiomal Atomic Emergy Agency,
Vienna, Austria. 1963

Diagnosis and Treatment of Radioactive
Poisoning. STI/PUB/6S5; Proceedings of a
Symposium on the Diagnosis and Treatment of
Radioactive Poisoning held in Vienna, Austria,
October 15-18, 1962; 450 p.

The purpose of this book is to review the
present state of knovledge on the diagnosis,
evaluation and treatment of persons who have
accidentally incorporated radiocactive
materials. It includes papers by three
groups of persoms: those experienced in
various methods of diagnosis and treatment of
patients who have been exposed
{occupationally or accidentally) to
radicactive materials; those engaged in the
clinical administration of radiomuclides and
the study of their behavior in man; and those
working on related problems with experimental
animals. The papers are separated into six
sections; (1) early evaluation, (2) radium
{3) strontium, (4) other fissiom products and
nuclides, (5) plutomium and other tramsuranic
elements, and (6) treatment. A sectiom at
the end is devoted to summing ap and
discussion. Six articles have been selected
for imput. (JTE)

€301>
Popplewall, D.S., Natiomal Radiological
Protection Board, Harwell, England. 9974,
October

Chemistry of Plutoniua Imcorporated in Humans.
HRPB-R31; Part of Stather, J.¥., et al, The
Radiological Protection of People Exposed to
Plutonium: Current Research at the Watiomal
Radiological Protectiomn Board, (p. %#9-68), 127 p.

It has bheen denonstrated that tramsferrin,
the iron-transporting protein of mammalian
blood, also binds and transports Pu. The
addition of ferric chloride solution
containing Fe 59 to serum caused the
inmmediate precipitation of ferric hydroxide.
A trace amount of sodium citrate was then
added to act as am iron masking agent. It
was observed that the irom was bound to the
protein fraction as before, but the Pu was
found almost wholly inm the low molecular
weight fraction. Investigations with Am and
Ca, failed to show bindimg of these two
radioelements to tramnsferrin. A human
contaninated with Pu was fed am irom rich
diet and the urimpary Pu concentrations were
neasured. Negative results were obtaimned,
however, several intravenous injections of
DTPA had been administered earlier and
probably had removed much of the Pu. The
transfer of Pu to the organelles of the liver
cells probably makes the Pu less accessible
for chelation with DTPA because the DTPA
cannot cross the cell membrane. Chang human
liver or Hela cells were placed im suspemnsion
im a culture medium contaimiang Pu. Plutonium
accuaulated by Chang cells vas not rempoved by
DTPA, whereas Pu taken up by Hela cells was
reduced by DTPR treatment. This difference
between types of cells d4id mot occcur vhen
¢citric acid was used as the chelating agent.
Filtration and chromatography tests indicate
that the low molecular weight binding agent
for Pt in urine is citrate. Increasing the
plasma concentration of citrate im Pu-bearing
rats by continuous infusion of citrate
sglution appeared to enhance excretion of Pu.
(JITE}
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Schlenker, BR.2., and B.G. Oltman, Agrommne
Natiomal Laboratory, Center for Human
Radiobiology, Argomne, IL. 1974

The Hicroscopic Distribution and Imitial
Deposition of Plutcmium 239 in Human Bone.
ANL-75~3 (Part 2); Part of Radiolecgical and
Environnental Research Division Ammual Report,
July 1973 through Jume 1974, (p. 8289}, 231 p.

The initial concentrations of Pu 239 on
endosteal surfaces of compact and cancellous
bone from a person who had received a Pu 239
injection wvere determined by gquantitative
autoradiography. The concentrations were
higher in cancellous bome than in compact
bone, and concentrations in the axial
skeleton were greater than in the
appendicular skeleton. The values ranged

from 0.4 to 4.6 pCi/cm2, and the average over

the entire endosteal surface of the skeleton
was 3.0 pCiscn2. The bone surface to bone
volume ratio was measured in a cervical
vertebra and in a lumbar vertekza and was

found to be 114 ca2/ce3 in the former anmd 101

ca2/sced in the latter, c¢lose to the value of
110 cm2/ce3 found for a normal adult male by
Lloyd and Hodges. The total skeleton bone
pass was estinated to be 2100 g and is
considerably subnorsal, probably because the
subject suffered from Cushing’s syndrome.
The initial uptake of Pu 239 in the
parrou—free skeleton was estimated to be 26%
of the injected amount. The data were used,
in conjunction with a model by Barshall and
Lloyd, to predict that the Pu 239/Ra 226 RBE
in man will be four times the Pu 239/Ra 226
RBE observed in the Utah beagles. (Auth}

£303>

Hyers D.S., ¥.J. Silver, D.G. Coles, K.C.
Lamson, DoBR. HcIntyre, and B. H¥endoza, Lavwrence
Liveramore Laboratory, Livernmore, CA. 1975,
Septenber; 1976

Evaluation of the Use of Sludge Coptaining
Plutonium as a Soil Conditiomer for Food Crops.
CORF-751105; IAEA-SK-199,/42;: UCRL-77318:Part of
Froceedings of the Symposium on Tramsurapium
Huclides in the Environment held in Sam
Francisco, California, Wovember 17-21, 1975, (p
311-327), 724 p.

After the accidental release of 32 wCi of Pu
239 from Lawrence Livermore Laboratory imto
the sanitary sewer systen, an imvestigation
was carried out to determime the possible
adverse health effects associated with the
use of sludge from the system as a soil
conditioner around public places, homes and
gardens. Two possibly significant uptake
pathways studied were: (1) resuspension and
inhalation of the Pe 239, and (2} uptake of

the Pu 239 by plants and subseguent ingestion
by people. The sludge was spread over a 10 n
z 17 m experimental plot to a depth of 7.5 to

10 co. Sanples taken from the sludge had an

average Pu 239 content of 2.8 ¥ 10 (E-6) micro

Ci/g dry weight. After a ¢ week drying
period both the experimental and a control
plot were rototilled. Nineteen varieties of
vegetables selected because they were
representative of the types grown in home
gardens around Livermore were planted.
Conditions were chosen to mazigize exposure
to Pu 239 through resuspension and plant
content. The estimated S0 year doses to
their lungs, bomnes, apd liver through

inhalation were 6x10({E-4), 1.2 x 10 (E~3) rem,

and 0.55 z 10(E~-4) rem, respectively.
Estimated 50 year doses from ingestion of
sludge-grovn vegetables were 2.2 x 10 (B-5)

rem to the bomes and 1.5 x 10 (E-5) rem to the
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liver. Dissclution rates for Pu 239 in sewer
sludge vere als¢ calculated. The maximum 50
year lung bone and liver doses were
deterained to be 4.0 x 10(E~3)% of the annual
HPD. (JTE}

<304>
Peterson, K.R., Lawrence Livermore Laboratory,
Livermore, CA. 1975, Hay

Global Dose to Mam froa Proposed Wational
Huclear Test Readiness Program (NNTRP) High
dltitude Huclear Tests. UCID-16790: 17 p.

The second report which will be used to form
the basis of an environmental assessment
statement from the Matiomal Nuclear Test
Readiness Program {(WHTRP) is presented. Such
a statement will be required in the event
that atmospheric testing should again beconme
necessary. Prior high altitude tests and a
global deposition model are discussed
briefly. From 400 kt of fissiom products
injected in winter withim the Pacific Test
Area at altitudes in excess of 50 km, the
largest 30 year average dose to mam is about
10 sillirer and occurs at 30-50’degrees N
latitude. The main contributor is external
gamma Fadiation from gross fissiom products.
Individual doses from Sr 90 via the
forage-cow-milk pathway and Cs 137 via the
pasture-neat pathway are about /5 the gross
fission product doses. The global 30 year
population dose is 3 x 10 (B+7) person-ren,
vhich compares with a 30 year natural
background population dose of 1 z 10 (E+10)
person-rem. Over 98% of the global
person-res from the proposed high altitude
tests is received in the NHorthernm Hemisphere,
while about 75% of the total population dose
occurs vwithin the 30-50 degrees W latitude
belt. Summer detonation would decrease the
global dose by about a factor of three. (JTE)

Table 3 presents 30 year individual population
doses for the proposed high altitude tests,
arranged by 20 degree latitude bands and
pathvays.

<305>

Knox, J.B., and C.R. Holemkamp, Lawrence
Livermore lLaboratory, Livermore, CA. 1974,
October

Investigations of the Dose to Nan from the Wet
Deposition of Huclear Aerosols. UCRL-76109; %52
Do

The status of development of some subrodels
that have been applied in actual assessments
to estimate the dose-to-man froam the wet
deposition of nuclear aerosols is summarized,
and the uncertainties of the dose-to-man
assessments are discussed. The rainout
effects associated with the detonatiom of
free airburst nuclear devices appear to be
capable of creating significant radiation
hazards in areas far removed, a few hours
travel time for 1 kt, from the closein area.
There is a spectrum of opinion regardimg the
importance of rainout effects. The particle
size distribution of the nuclear aerosol
generated from a free airburst of low yield
and its specific activity distribution as a
function of particle size constitutes perhaps
a most important difference of opiniom. If
the aerosol created is such that the
particles are much less thap a tenth of a
micron in size, amnd if the specific activity
distribution were such that the bulk of the
radioactivity were on the smaller particles
{as some would assume) the rainout hazard is
significantly reduced. The specification of
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the relevant scavenging mechanism is a
subject of debate; in the assessments Rrade,
in-clord scavenging was selected as the most
probable mechanism for low yield nuclear
devices or aerosols created by a comparable
energy release. If, however, there is very
little energy in the release and the aerosols
are created close to the ground washout might
uell be the primary resmoval mechanism. In
general, there is an order of amagnitude
difference in the removal rates depending on
vhether rainout or washout is selected. (FHH)

<306>
Hatthess, G., Universitat Kiel,
Geologisch~Palaontologisches Tastitut and
lHuseum, Kiel, German Federal Bepublic. 1974

Heavy Hetals as Trace Constituemts in Hatural
and Polluted Groundwaters. Geologie en
#ijnbounu, 53 (4), 149-155.

The patural and man—~made concentrations of
heavy metals are discussed concerning their
abupdance, geochemical mobility and their
rhysiological effects or man. The many gaps
of geochemical information concerming
abundance and behavior of heavy elements in
the ground should be filled especially for
those elements which are important to haman
health. Hention is nmade of the damage to the
liver and kidneys by chromiuam, copper damages
to the liver, nickel damages tc the nervous
system and the Hinimata disease, that is is,
damage to the mervous system caused by
meLcucry. The mazimum permissible
concentrations (MBPC) are givem for several
radionuclides including Pu 239, Pu 238, U 235
and U 238. The HMPC of U 238, (4.10 pCi/l),
which is equivalent to about 120 ppm U, is
not exceeded in natural water, but the danger
from its chemical toxicity which causes liver
damage is greater tham the danger from
radiation. (Auth} (FuY)

Table 5 shows mazxiauam peraissible conrcentrations
of radivcactive heavy metals in drimkimg water.
Included are Pe 238, Pu 239, Pu 240, Pu 242, U
235 and U 238.

<307>

Tamplin, A.R., and T.B. Cochran, Hatural
Resources Defenrse Council, Washimgton, DC.
1974, Februwary 14

Rediation Stapdards for Hot Particles.
on the Inadequacy of Existing Radiation
Protection Standards Related to Internal
Ezposure of Ham to Insoluble Particles of
Plutonium and other Alpha-Emitting Hot
Farticles; 52 p.

A Report

The report is written in support of a
petition by the National Resources Defense
Council to the U.S. Envirommental Protection
Agency and the U.S. Atomic Energy Commission
requesting (1) a reduction of the radiation
protection standards for intermnal exposure to
alpha~epitting hot particles and (2) the
establishwent of standards governing the
maximen permissible air concentrations and
maximum permissible surface contamimation
levels in unrestricted areas. The material
is divided into the following sections:
Plutonium Use and Public Health, Existing
Standards for Plutonium Exposure, Calculating
the Dose Due to Imsoluble Alpha-Eamitters,
Biological Data Related to the Cancer Risk
from Imsoluble Plutoniun Exposure, Critical
Particle Activity, Exposure Standards for Hot
Particles, and a Summary of Recommendations.
The major recommendations for alpha-emitting

80

hot particles are: (%) for occupatiomal
exposure, maximum lung particle burdeam
(BPLPB)=2 hot particles, maximus permissible
concentration for Pu 239=3.5 z 10({E-16}
uCi/mls Ci/ml; (2) for mon—occupatiomal
exposure, HPLPB=0.2 hot particles, HBC for Pu
239=2 x 10(E~18) uCi/ml; (3) for accidental
releases exposure MPLPB (2 hours exposure)=10
hot particles; and for unrestricted areas
maximes permissible surface concentration = 1
hot particles/m(Ee¢2). An appemrdiz containing
descriptions of radiatior standards settimg
organizations and their roles is included.
(ITE)

<308>
Lister, BoA., Jr., United Kingdom Atomic Energy
Asthority, Health Physics and Hedical Division,
Harwell, England. 1963

The Problems and Hethods of Sample Assay.
STL/PUB/65; Part of Proceedings of a Symposium
on the Diagnosis and Treatment of Radioactive
Poisoning held in Viemma, Austria, October
15-18, 1962, (p. 23-¢4), 450 p.

In assessing the radiological effects om
staff handling radicactive materials, less
confidence was expressed im the ability to
determine the amount of radiocactive material
retained in the body after inhalation,
ingestion or skim penetratiom tham in
geasuring the extermal radiation dose. Host
routine biocassay programes im laboratories
handling radicactive materials are based omn
the regular collection and amalysis of
sasples of urime. This paper posed the
question of the purpose for the program and
discussed the need for a hioassay prograsm,
the difficulties ip interpreting the results,
the setting of investigation levels, and
probleas of plamning, including frequency of
sampling and size of sample. Consideration
vas given to the need for fecal sampling both
after accidental intake and as a routime
peasure. A brief survey vas givem of current
analytical methods for specific
radionuclides. It was indicated that there
vas a great need to amass further iaforreation
on excretion patterams both by experiments on
animals and on human subjects and by
investigating thoroughly the occasional cases
of accidental intermal contamination which
arise. (Auth) (JTE) (CTS)

€309>
5ill, C-W., J.I. Anderson, and D.R. Perciwval,
U.S. Atomic Emergy Commission, Health amd Safety
Division, Idaho Falls, ID. 1968

Comparison of Ezcretion Analysis with Whole-Body
Counting for Assessment of Intermal Radiocactive
Contaminants. COHP-448; STI/PUB/84; Part of
Proceedings of a Sysposium on the Assessment of
Radioactive Body Purdens in Han held in
Heidelberg, Germany, Hay 11-16, 1964, Vol. 1,
{p. 217-229), 1043 p.

Simce the begimning of the atomic emergy era,
the detection and determimation of intermal
contanination by radiomuclides has depended
prisarily on the routime ezamination of
urine. During the past three years, the in
vivo whole-body countimg program being
carried out at the Hatiomal Reactor Testing
Station has demonstrated clearly that
grinalysis is grossly imadequate as a general
sonitoring techmigue for internal
contaninants. Thirty-one different
radionuclides have been encountered in human
subjects by whole-body counting, of which
only iodine 131-133, cesium 134-137, eercury
197-203 and solybdenum~technetium 99 were
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excreted significantly im the wvrine. The
other nuclides were eliminated so exclusively
in the feces that, except for am occasional
trace, the nuclide could not be detected even
in a 1500-nl erine sample. The conclusion
seens clear that for inbalation of
particulates, the metabolic fate will be nore
dependent on the physical properties of the
elepent itself. The effective half-lives and
modes of excreticn are presented for aany of
the nuclides encountered. In vivo whole-body
counting avoids mamy of the problems of
ezcretion analysis for gamma emitters.
However, whole-body counters are gemerally
expensive both im terms of the origimal cost
of the equipment and the contimuing costs of
working time lost while the subjects being
counted are away from their jobs. 2 mpew
instrument is described im which the heavy
shielding mormally associated with whole-body
counters is eliminated to achieve portability
and reasonable costs that most laboratories
can afford. The prototype weighs about 640
pounds and can be mounted in a small van to
persit moving the counter to different
reactor sites to increase the coverage for
the same cost. Yet, approzimately 0.01 uc of
cesiun 137 can be detected in a 10-min count,
a level that is more them adeguate for
practicel personmel protection. {(Auth)

<310>
Barr, NeF., U.S. Atomic Energy Commission,
Division of Biomedical and Environmenmtal
Besearch, Washimgtom, DC. 1974

hssesspent of Potential Health Consequences of
Transuranise Blemepts. CONF-740529;
STLI/PUB/375; IAEA-SH-184/16; Part of Proceedings
of a Symposiues om Populaticn Dose Evaluation and
Standards for Han and his Environment held in
Erotoroz, Yugeslavia, Hay 20~-24, 1974, (p-
451-462) , 646 p-

Quantitative estimates (per unpit of
electrical power gemerated) of potential
consequences to human health from imhaled or
ingested transuranium elements released
during the generation of electricity by the
liguid metal fast breeder reactor (LHFBR)
fuel c¢ycle have been detersined. Soon after
release direct inhalaticm of dowmvward
descending airborme particles is the dominamt
route of entry cf transuranic elements into
zan. The fraction of material entering man
in this way is estimated to be & z 10 (E-6}.
A comparable fraction enters man through
inhalation of material resuspended into the
atmosphere after deposition. Estimates for
the fraction of released material that enters
man through ingestion processes from the time
of release to complete decay of the activity
are pade for the most significamt
radioisotopes of plutonium, americium and
curium. Americium 241 is the largest
contributor to dose by this pathway. Health
effects estipatez based on current metabolic
data, ICRP dose models and the report of the
compittee on Biclogical Effects of Iomnizing
Radiation of the U.S. Hational Academy of
Sciences, when combined with these pathway
analyses, indicate that there are likely to
be more thasm about 10 (B~3) potemtial health
effects for each 1000 megawatt electric year
of power generated. (Auth)

<311>

Hot given, Hot givem. 1974, Hoveaber 23
Hot Spots or Hot Lungs. Lancet, 2(7891),
1238-1239.
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<309>

h.R. Tamplin®s and T.B. Cochran®s report om
#Radiocactive Standards for Hot Particles®, is
evaluated. Contradictory studies are cited
and their results compared with Tamplin'’s
interpretations. The basic controversy is
whether radiation damage (e.g., cancer)
depends on the size of the dose absorbed per
upit volume of tissue (i.e., cell or
subcellular organelle) on the integrated dose
rultiplied by the mumber of cells exposed or,
in fact, on the average dose to the whole
organ which includes populatioms of
irradiated and nop-irradiated cells. The
ICRP provides adeguate estimates of radiation
hazards in most cases of external radiation
exposure$ however, the intermal exposure
resulting from incorporation of radioactive
materials often presents a heterogeneous dose
distribution, withip an orgaa as well as an
individual cell, e.g., inhalatiom of
insoluble plutonium particles. Data reported
by Tamplin and Cochran were derived from
radiation induction of carcinomas in rat skin
and in relating this data to man they suggest
a saximus permissible lung burden (HFLB) for
radiation workers of 2 particles. The risk
estimate per 10(E+é) people per rem per year
implied a risk of cancer at the maximuam
peraissible dose rate to the lumg of 15
rea/yr or about 3 x 10(E-5) per year. Other
studies are reported on the health of men
handling plutonius in the early days at Los
Alamos and Windscale. WNo evidence of hazard
to man has beem revealed. Hore statistical
work, based on the concept of an at-risk
register anrd intensive medical follow-up of
individuals carrying a komovwn radiocactive body
burden, is needed. (CSF)

See also "Radiation Standards for Hot
Particles,® a report on the existing inadequacy
of existing radiation protection standards
related to internal exposure of mam to imsoluble
particles of plutonium and other alpha-emitting
hot particles, 1974.

<312>
Rundo, J., P-H. Starzyk, Sedlet J., RBR.P. Larsen,
R.D. Oldham, and J.Jd. Robinson, Argonme National
Laboratory, Center for Human Radiobiology,
Argonne, IL; Argomne Watiomal Laboratory,
Occupational Health and Safety Division,
Argonne, IL. 1974

Plutonium in the Excreta of Three Subjects

10 (E+4) Days After Imjection. ANL-75-3 (Part
2) 3 Part of Radiological and Emnvironmental
Research Division Amnnual Report, July 1973
thrugh June 1978, (p. 136-141), 231 p.

Three persons who had received injections of
plutonium in 1945-1947 vere hospitalized on a
metabolic ward in 1973. Complete collections
of urine and feces were made for periods of 8
to 14 days, amd these excreta were shipped to
Argonne Watioral Laboratory for plutoniusm
analysis. Two of the individuals received
intravenous injectioms of about 0.3 uCi of
plutonium (¢8) citrate; the third individual
received an intramuscular injection of 0.095
uCi of plutonieom (¢6) nitrate. The
intravenous injectioms vere of (Pu 239),
while the intramuscular injection was of Pu
238. The results showed substantial amounts
of Pu 239 in the daily excreta of the two
subjects who had been injected intravenously
vith plutomium citrate Pu 239 10(E+4) days
previously. The urine of the third subject
injected intramuscularly with Pau 238
contained just measurable amounts of this
nuclide. (Auth) (FHM)

Table 3 shows Pu in the fecal samples of 2
patients who received Pu 239. Table 2 shous Pu
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samples.
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<3135
angel, K.C., 2and B.F. Anderson, Hound
Laboratory, Hiamiskurg, OH. 1969

Different Type Glove Box Pilters Used for
Plutonium 238 Work. CONP-690103; Part of
willis, C.2., and Handloser, J.S. {(Eds.), Health
Physics Operat iomal Honitoring, Proceedings of
the Health Physics Socliety KHidyear Topical
Symposiue held in los Amngeles, Califormia,
January 29-31 9969, Vol. 2. Gordon and Breach,
Science Publishers, Hew York, Wew York, (p.
961-993), 1848 p.

A review is presented of the differeamt type
glove box £ilters that have been used with Pu
238 glove bozes at Hound Laboratory. Three
filter imstallation types are discussed:

{1) box-type filter mounted inside a small
housing on top of glove boz, (2)cylimdrical
filter with 2-ip. diameter threaded pipe at
one end designed to screw into ezhaust line
inside glove box, and (3) dual cylindrical
filters vith molded rublker gaslhets designed
to fit inside a stainless steel or fiberglass
tube below glove box. Each type filter
installation is discussed in teras of
filtration adeguacy, sources of leaks, ease
of filter change, contaginatiocn control
problems during filter chamge, and
interference vihth glove box operatiomns.
{Auth)

<314>
Bliss, %.h., and FP.H. Jakubowski, Hatiomal
Environmental Research Center, Las Vegas, NV.
1975, Jume

Blutoniom Distribution im the Enviroms of the
Hevada Test Site--Status Beport. WV0~-153:; Part
of ¥hite, H.6. and Dunaway, P.B. {BFis.), The
Radioecology of Plutomium and Other Tramsuranics
in Desert Environments, Hevada Applied Ecology
Group Progress Report for Jamuwary, 1975, (p-
237-250}, 504 p.

In September, 1970, the National
Environmental Besearch Center,Las Vegas began
a study to define the distribution of
plutoniae in the environment serroundimg the
Hevada Test Site (NTS). As a part of this
study, off-HTS air and soil are being
investigated for plutomium content. Air
samples analyses have been limited to filters
collected at selected Air Surveillance
Network Stations over a pericd frem 1966 to
1973. Soil saasples have been collected in
close proximity to the NTS. Extensive soil
sampling has been conducted downwind from the
HTS in accordance with old atmospheric
fallout patterns. Since the
pletoniuva~in-soil study began, several
special related projects have Leer started.

A basin study is under way to deteramine the
movenent of plutonium with surface water
drainage. A fruit amnd vegetable study has
just been completed. The stedy vas designed
to determine the uptake of radionuclides in
locally groun and consuged crops. Aaother
special related project has been designed to
define the transport of radionuclides off the
HTS via Portymile Canyon. A resuspension
study is being designed to measure the
enbient levels of plutonium noitheast of the
H?5. The collection amd amalysis of both air
and soil samples should remain the same as im
the past. Whenever special related projects
such as those noted above are desigmed,
appropriate plutoniuas studies should be
included. (Ruth)

Figures 1 and 2 show the amounts of Pu 239 in
nCi/m2 found in soil samples from the vicinity
of HTS and from eastern Hevada and central Utah.
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Figures 3~6 shov the amounts of Pu 239 in
£Ci/n3 found in air sampling filters from
Bustin, Texas, Spokane, Washimgton, Albuguerqgue,
Nev Hexico, Hedford, Oregon, Aberdeen, South
Dakota, amnd St. Joseph, Hissouri.

<315>
Brady, DeNe, and B.W. Church, Reynolds
Flectrical and Engineeriamg Compamy, Inc., Las
Vegas, NV; U.S. Atomic Energy Commission,
Hashington, DC. €975, June

Discussion of Nevada Applied Ecology Group
Distribution and Inventory Progras Sampling Data
in Preparation for Initiatioam of Phase 3.
¥¥0-153; Part of @hite, H.G. and Dunaway, P.B.
{BEds.), The Radicecology of Plutoniem and Other
Transuranics in Desert Eavironments, Hevada
Applied Ecology Group Progress Report for 1974,
(p. 217-230), 504 p.

The Wevada Applied BEcology Group Distribution
and Inventory Programs sampling effort during
1974 was significamtly upgraded by
implementation of improved sampling
technigues. Initiation of Phase 3 sampling,
based upon results of the overview phase, was
achieved. Phase 3 sample locations were
selected using two methods, grid and random.
Once the sampling locations had beemn
identified, metal stakes were driven into the
ground and tagged. After a surface saaple
had been obtained, a backhoe was used to dig
a sampling treach about 24 inches wide, §
feet deep, amd 6 feet long. Five saaples
vere takenm at each location: at the surface,
and at 30, 60, 90, and 120 cm. A& 10 cm long,
10 ca wide, 5 cn deep sampling tool was
forced into the wall of the trench by using
an electrically driven pneumatic ram. This
syster increased sasple collection efficiency
by at least 30%. The bulk of the soil
samples vere being evaluated usinmg an
“inferred plutonium® technigue based upon 100
ain Ge(Li) scams of soil samples for Am 241.
Known ratios of plutonium (wet-chemistry to
americiue (Ge (L1} scans) were applied to
these sample data to calculate the plutonium
content. {JTE)

<316>

Buset, K., and K.%. Price, Los Alamos Scientific
Laboratory, Los Alamos, NM; Lawrence Livermore
Laboratory, Hercury, ¥¥Y. Hot given

Lightning FPlash Demsities and Calculation of
Strike Probabilities to Certain Vulnerable
Installations at the Hevada Test Site (HTS).
LA-UR-T74-1953; 13 p-

In the summer of 1972, a program was begum to
determine lightning activity characteristics
at the Hevada Test Site. Prelimimary work
perforeed im 1977 was used to jinitiate this
progras and design a practical lightning
varning and data procurement systes. A majorx
objective of the prograg was to obtainm
information on flash demsities ia aveas
vulnerable to lightning damage.
Instrusentation used in this study was
designed to respond iam accordamce with the
results of Dr. E- T. Pierce®s vwork published
in 1955 relating mean electric £ield change
magnitude vs distance from a lightning
discharge. From the data collected, we were
able to calculate flash densities and
lightning strike probabilities. The results
indicate that lightaing flash demsities may
be found im localized areas and may be used
as a guide in locatiom of wvulamerable
installations. A definite relatiomship
between lightning activity and topographical
and mreteorological characteristics of the
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Hevada Test Site were also obtained. It was
found that applying gemeralized lightning
activity information for a large geographical
area is not adequate in determining lightming
strike probabilities and flash densities in
portions of that area. Imn addition, we feel
that the data obtained and subseguent results
may be a valuable supplement t¢ associated
studies of lightning activity. (Auth)

317>
Churchy, B.¥., F.S. Hedling, and D.H. Brady,
Fevada Operatiomns Office, Las Vegas, HV:
Beynolds Electrical amd Eancimeering Company,
Inc., Las Vegas, HV. 1975, June

A Differemt Look at Area 13 PIDLER Survey Data.
Nv0-153; Part of White, H.G. and Demavay, P.B.
(Eds.) s The Radicecology of Plutcnium amd Other
Transuramnics in Desect Environments, Nevada
Applied Ecology Greup Progress Report for 1974,
{p. 231=-235), 504 p.

FIDLER (Pield Instrument for Detection of
Lov~Energy Radiation) data corresponding to
soil samples analyzed for Pu 239 vas
evaluated for all isopleths of Area 13 of the
Hevada Test Site. The FIDLER used consisted
of an HaI (T1l) activated, scimtillatiom
crystal havimg a geometry {(cylimirical,
1/16=-in. to 1/8-in. thick x 4-im. diameter)
which optimized it for detecticn of
lou-energy photons up to approzimately 140
Kev. The crystal vas connected to a
photomultiplier (PH) tuke by means of a light
pipe arrangement. The output of the PY tube
was connected t¢ an Eberlime PRE-5 (nodified)
count rate meter with three-channel Pulse
Height Analysis (PHA) capability. It was
found that when comsidering data for the
total area, a function can be derived
predicting surface Pu 239 concentrations
approximately withim a factor of 2.

(Auth) (ITE)

Figure 1 is a comparison of PIDLER ascasurements
with plutoniam results in Area 13 soil.

<318>
Dabrowski, T.E., Douglas United Huclear, Inc.,
Richland, WA. 1973, Harch 1

Reactor and Puel Production Facilities, 1972
Eanvironsental Release Report. DUN-8133; 12 p.

During calendar year 1972, ap estimated total
of 4,000,000 pounds of waste materials,
including approximately % gram of
radionuclides were discharged to the environs
in ligquid effluent streams emanating from
Douglas United Huclear, Inc. operated
facilities. During the same periocd,
approzimately 2,000,000 pounds of reported
wvaste materials, imcluding a ssall fraction
of a gram of reported radiomuclides, were
discharged to the atmosphere. Among the
radicactive materials discharged to the
Columbia River were Np 239 at an average
concentration of 78 pCi/l and a total release
value of 93 Ci. (RAF)

Individual listings of chesmicels amd
radionuclides discharged to river, air and
ground are givem in tabulaz form.

<319> .
Dean, P.MN., and J.H. Jett, Los Alamos Scientific
Laboratory, Los Alamos, NY¥. 1972

Analytical Support. LA~S5337-PR; Part of Amnual
Report of the Biolcgical amd Hedical Research

Group {(H-4) of the Los Alamos Scientific
Laboratory Health Division, Jamuary through
December, 1972, (p. 76-78}, 4% p.

Three systems of data amalysis are discassed.
These are: (1) chest and whole~body counting
data analysis, (2) flow microflucrometric
(PHF) data amalysis, and (3) HUHMCO ITI data
analysis. In system number 7 a nev method of
background suppression based on pulse-shape
discrimination with an ORTEC 458 pulse shape
anpalyzer is in use, also the multichannel
pulse~height analyzer has beemn replaced with
a PDP-8/1 computer programmed to accomplish
both data collection ard analysis. Count
rates are calculated as are lung burdens amd
standard deviations for Ra 241, Pu 238 aad Pu
239. Several ways of improving systez number
2 are discussed which may improve its
applicability to a vwide variety of biological
ezperinents. System number three is being
inuproved by developing a mew small computer
to replace the large ccmputers im the LASL
central computer facility. The HUHCO II
counter is used (1) to measure the amount of
K and Cs 137 in humams, (2) to determine the
biological half life of radioisotope in both
animals and mam, and {3} for counting
problens where high efficiency is regquired
and limited energy resolutionm can bhe
tolerated. (JTE)

£320>
Denhag, D.H., and J.K. Soldat, Battelle Hemorial
Institute, Pacific Northwest Laboratories,
Richland, WA. 1975, Pebruary

A Study of Selected Parameters Affecting the
Radiation Dose fros Radionuclides im Drinkiag
Water Dovanstream of the Hamford Project. Health
Physics, 28, 139-144.

Studies of some paraseters affecting
radiation doses received from comsuaption of
water derived from the Columbia River
dovnstrean of the Hamford production reactors
were performed. Included were measurement of
radionuclides in (1) water enterimng amnd
leaving the wvater treatment plants at
Richland and Pasco, ¥Washington; (2)samitary
(nunicipal) water at a number of points in
Richland; and {(3) coffee brewed from samitary
water. The removal efficiencies for the
alum~-floc water treatment plants studied
ranged from 80% for rare-earth nuclides to 10
% for Cr 51. The relative concentration of
radionuclides, principally Wa 24, As 76, Sb
122, and #Hp 239, foumd withim the Richland
distribution system was used to estimate the
average dose to residents consuming the
water. Average GI tract doses calculated for
persons residimg at each of six locations
within the city were 1/3-1/2 of those
calculated for consumption of vater leaving
the treatment plant. The average dose
received, calcelated by weighing these six
individual doses by the population
distribution, yielded 45 % of that calculated
for consumption of water leaving the
treatment plant. The estimated radiation
doses to the average Richland cesident in
1969 were calculated for the radionuclides of
Hanford origin observed im the water and food
consaned by area residepts. Water is the
primary source of radiation dose to the adult
gastrointestinal tract and imfant thyroid.
The comcentrations of radionuclides in the
water and coffee brewed from it were not
significantly different for those
radionuclides contributing the most to the GI
tract dose, and hence those doses vwere gnot
significantly reduced. (Ruath) (JTE)

See also BNWL-SA-4545 (Bev.), CONF-730603, Part
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cf Proceedings of the 18th Health Physics
Society Anmual Heeting held im Hiagi, Florida,
June 17-21, 1973, (13 p.)

<32%1>
Dillman, L.T., and %¥.D. Jomnes, Oak Ridge
Hational Laboratory, Health Physics Division,
Cak Ridge, TH. 1975, July

Internal Dosimetry of Spomtaneously Fissioning
Huclides. Health Physics, 29, 111=-123.

kb general method has been developed which
allows one to estimate the radiation dose to
various organs of a homogeneous reference man
phantom for the case of intermally deposited
spontaneously fissioning nuclides.
Spontaneously fissioning nuclides are bone
seekers but the GI tract, lungs, liver and
genetic orgamns are also comsidered in this
study. The doses due to meutromns, prompt and
delayed gamma Tays, beta particles, and
recoil fragmeamts are each coansidered
separately. The known calculated neutrom
dose distributicm about a point-isotropic Cf
252 source is used to oktain the average
dose, by Honte Carlo techmigues, to amry organ
for the source uniformly distributed in a
specified organ. The pronpt and delayed
game@a spectra associated with the fission of
U 236 are used in conjunction with known
specific absorbed fractions imn order to
obtain dose estimates. The fission of U 236
is also used as a prototype for beta
dosimetry calculations. For neutron, ganma
and beta radiation, methods are discussed
which allow one to obtain corresponding
results for any spomntanmeously fissioning
suclide. (Auth)

<£322>
Duport, P., G. Hadelaine, and A. Renoux,
Commizsariat a 1'Energie Atomigue, Service
Technique d°Etudes de Protection et de Pollwtion
Atmospherigue, Paris, Framnce:; Lakoratoire de
Ehysique des Aerosols et de Radiocactivite
atmospherique, Paculte des Sciences, Brest,
France. 1975, October

Heasuresent of the Free Fraction Fresent im the
air of a Laboratory Uramiue ¥ine. Chemosphere,
445), 283-288. (Freach)

The radicactivity of the atmospher of a
uraniuva pine is due almost ezclusively to the
active deposition of radom (Rak, RaB. RaC)
vhich is found eithe r in the free foram or
fixed to inert aerosols. The smazximun
permissible comcentration (MPC) set by the
ICRP for the protectiom ¢f workers is given
by the equation where MPC of radomn is egual
o 3 g 10{E-6) divided by 1 # 1000 of
uCiscm3, if being the free fractiom. In
order to determime if, here defined as the
free fractiom of Rak, five different amethods
based on the Brownian sovement ¢of particles
vere employed. These methods include the use
of the HMercer iampact, apparatus, diffusion
batteries and capture by metabolic rods. The
five methods gave cosparable results with an
average value of the order of 0.30, with
however a wide spread. Several reasons are
suggested for this. Ome suggestion is that
the work was done in a laboratory mime with
constant ventilation. In the case of the
Hercer impact, the activity collected om the
plages was very low which gave rise to
statistical errors. The measurements were
spread out in tise, therefore depemdent on
uvnavodable variations of the imitial
conditions. It is mecessary tc choose an
apparatus which is best adapted for
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measurenents of £ in a working mine. Im this
case it will be low because of strong
turbulences and effective ventilation. The
apparatus chosen should therefore give a
direct measuresent of the free RalA with as
high counts as possible. The metal rods
apparatus seems best suited to meet these
criteria. Average values of the free
fractions of a RaB (£ sub B} and RaC (£ sub
C} were deteramined with £ sub B=0.16 and P
sub C=0.15, shoving that the concentration of
suspended ultrafire particles of RaB amd RaC
is not megligible im a non-workimg mine. &
theoretical justification of the results is
in progress. (tr-FHi)

<323>

Bagstrom, D.E., Reynolds Blectrical and
Engineering Coampany, Inc., Hercury, Y. 1975,
June

Determination of Americium 247 im Soil Using an
sutorated Nuclear Badiation Heasurement
Laboratory. HV0-153; Part of White, MH.G. and
Dunaway, P.B. (Eds.), The Radioecology of
Plutonium and Other Traamsuranics in Desert
Environments, Hevada Applied Ecology 6roup
Progress for 1974, (p. 873-490), 504 p.

The recent completion of the Reynolds
Electrical and Engineerimg Company (REECo)
Automated Laboratory and associated software
systenms has provided a significaat imcrease
in capability while reducing manpower
requirenents. The system is designed to
perforn gamma spectrum analyses on the large
nesbers of samples required by the curreat
Kevada Applied Ecology Group (NAEG) and the
Plutonium Distribution Inventory Program
{PDIP} soil sanpling programs while
maintaining sufficient sensitivities as
defined by earlier investigatioms of the same
type. General descriptions vere givem of
various aspects of the Automated Laboratory
including: automated laboratory bhardvare,
gamma spectrum reduction software, the daily
report system, and calibration for soil gamma
analyses. In the six months preceeding the
report, the system had produced results for
over 7,000 analyses of which 3,000 were gamma
spectren analyses of soils. (JTE)

<324>

Powler, E.B., and E.H. Bssingtom, Los Alamos
Scientific Laboratory, Los Alamos, HH. 1975,
June

Nevada Applied Ecology Group Soils Element
Activities for the Period October, 1973 through
Septesmber, 1974. NV0-153; Part of ¥hite, H.G.
and Dunaway, P.B. {(Eds.), The Radioecology of
Plutonium and Other Tramsuranics in Desert
Eavironments, Hevada Applied Ecology Group
Progress Beport for 1974, (p. 1-25), 504 p.

Soils Element Activities conducted on behalf
of the Nevada Applied Ecology Group vwere
sunmarized. Hajor activities of the Soils
Element during the past year included; (1)
collection, preparation, and radiochesmical
analyses of soil, vegetation, and animal
tissue samples from the intensive study area
sites (Area 13, Area 5 GHX, Area 11, amnd the
Topopak Test Range), (2) review and
formulation of soil sampling, sample
preparation, and analytical techmigues, (3)
statistical evaluation of soils amalytical
data and the calculation of plutonium
inventories for several sites, amd (%)
deternination of plutonium association with
s0il particle size distribution at various
locations in the intensive study areas.
Emphasis was placed on statistics of saspling
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and analysis, mcund saapling, and referee
laboratory activities. The laboratory
activities were divided into the followimg
ten topics with some discussion of each: (1)
Analytical Effort, (2) Animal Tissue
Preparation, (3) Plutonium Dissolution
Procedure Modification, (#) Screemning Soil
Samples for Uramium, {5) Vegetatiom Dring,
(6} Residue Testing, (7} Effect of Solution
Acidity, Electrodeposition Tise, and Saample
Pretreatment on Plutoniuvm amd Uramnium
Recovery, (8) Heat RAmalysis--Laboratory
Calibration, (9) Interlaboratory Quality
Comtrol and (10) Uranium—Aamericiuve Study.
(JTE)

<325>
Frindik, 0., Bundesforschungsanstalt fuer

Lebensmittelfrischhaltung, Karlscuhe, German
Federal Republic.

1973, October

Total Alpha Activity Determimationm in
Foodstuffs.
69(10), 364~368.

Deutsche Lebensmittel-Rundschau,

The total alpha activity of foodstuffs was
determined from the activity of the ashes.
In individval foodstuffs and in complete
daily rations an alpha activity of 5 to 6
pCiskg vas found. Ashed soil samples from
the Rhine valley near Karlsruhe in the
average gave higher activities by a factor of
21 than ashes of food from the same region.
Ho imcrease of alpha activity was foumd in
biological samples near nuclear
installations. (Auth)

s and the lov-level regionm surrcoundimg these
sites (4.5 plus or mimus 1.4). Profile
samples indicate that most plutomium in soil
vas present in the top 5 cm, with the average
percentage ranging from 0.68 plus or minus
0.14 for Clean Slate 2 to 0.97 plus or minus
0.01 for Clean Slate 3. This informatiom and
that obtained from a pilot study of profile
samples im blov-sand mounds and desert
pavesnent was discussed relative to the
inventory of plutomnium to greater depths.
Average Pu 239-240 conceantratios im
vegetation amd soil were estimated for all
strata (subregions) in all study sites.

These data were also used to compute average
vegetation to soil ratios for each stratum,
which ranged from 0.07 to 0.44 in Area 13,
from 0.05 to 0.%6 for GHX, from 0.004 to 0.09
at the four Boller Coaster sites, and from
0.01 to about 0.4 in Area 11. Average
Plutoniua/An ratios were computed for all
sites, and ramnge in general from about 5 to 8
in Area 11, 9 to 10 in Area 13 amnd GHX, and
22 to 26 at TTB. These data were plotted and
£it by linear regression models. Pu/ka
ratios with depth were computed for profile
samples. There was some evidence for a
decrease im ration with depth in Area 13, but
the data were inconclusive for the other
areas. Correlation coefficients between Pu
239-240 and An 24171 (Ge(li)) comcentrations om
the same sample were computed; these
generally were greater than 0.95.

Correlation coefficients wvere also computed
betweea Pu 239-240 comcentrations im surface
soil and met FIDLER cpm readings taken 1 £t
directly over the soil sanmple spot
immediately before the sample was taken.
These ranged from mear zero for sompe strata

Tabular data are given on total alpha activity
of beef liver, beef, potatoes, asparagus, wheat
and apples, and of mixed vegetaticm, pine
needles, grass, beef blood and tobacco.

wvith low average Pu conceantratioms, to as
high as 0.94 for Stratum 3 at the TTR Clean
Slate 2 site. Data vas givem on a
cross-calibration imterlaboratory comparison
using two soil samples collected off the
Hevada Test Site. Ho statistically
significant differences between average Pu
239-240 concemtrations were found amomng five
participating laboratories. Differences were
found between two laboratories amalyzing for
Pu 238. Additiomal imformation was preseanted
on the variation between aliguots of seil
from the same soil sample. Throughout the
report, an attempt was made to discuss the
results from a statistical point of view by
discussing the statistical estimation
procedures that were used, aloang with some of
their strengths and weaknesses. (Auth) (JTE)

<£326>

Gilkert, R.0., L.L. Eberhardt, E.B. Fowler, E.H.
Bemney, E.H. Essington, and J.B. Kimneag,
Battelle Hemorial Imstitute, Pacific Horthwest
Laboratories, Richland, WA. 1975, June

Statistical Amalysis of Plutonium 239-240 and
Americium 241 Contamination of Soil and
VYegetation on Nevada Applied Ecology Group Study
Sites, NV0-153; Part of White, H.G. amd
Dunaway, P.B. (Eds.), The Radioecology of
Plutonium and Other Transuranics in Desert
Environments, Nevada Applied Ecology Group

Progress Report for 1974, (p. 339-448), 504 p.

Results of the statistical design and
analysis work conducted dering Calendar Year
1974 for the Nevada Applied Ecology Group
(NAEG) at plutonium study sites on the Hevada
Test Site (NTS) and the Tonopah Test Range
{TTR} were reported. Estimates of Pu 239-240
inventory in surface soil (0-5 ce depth) were
given for each of the WAEG intesmsive study
sites, together with activity maps based on
FIDLER surveys showing the field areas to
which these estimates arply. The estimated Pu
239-240 inventories (im curies) for Area 13
and GHX Site im Area 5 were 44 plus or minus
8.8 (plus or minus standard error) amd 2.5
plus or minus 0.30, respectively. Those for
the four Roller Coaster sites at TTR (Double
Track, Clean Slates 1, 2, and 3) were 5.0
plus or minus f.4, 5.2 plus or minus 1.6, 29
plus or minus 6.2, and 30 plus or minus 4.9,
respectively. The total Pu 239-240 inventory
in Area 11 vas estimated to be 39 plus or
minus 4.4 which was divided betueen B site
(6.2 plus or minus 1.0), C site (8.9 plus or
pinus 1.9}, D site (i18.5 plus ot minus 3.5),
a CD overlap region (0.81 plus cr ainus 0.3%)

Figures 15-27 consist of computer drawnm Pu
239-240 concentration contours and
three~dimensional "surfaces® illustrating soil
and vegetation concentrations.

€£327>
Greene, D., and D. HMajor, Christie Hospital and
Holt Radium Institute, Physics Department,
Hanchester, United Kingdoan. 1974

The Dosimetry of the Radiation froam Californium
252. Physics in HMedicime and Bioclogy, 19(4).
488-459.

In using the two chamber method to separate
components of neutron dose and gamma ray dose
in the mized beam froa californium 252,
difficulties arise im determining the chamber
sensitivities to neutrons from their
calibration with a standard Cobalt 60
gamna-ray field. This is because ias the
neutron field ameither chamber cam he regarded
as a Bragg-6ray cavity. Conversion factors
are calculated for two chambers of the same
geometry, one made with tissue-equivalent
walls and gas £illing and the other made with
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carbon walls and used either with air or with
carbon diozide gas fillisg. The expected
accuracies of dose measurement have been
found to be plus or minus 6% for total dose,
ples or minus 9% for the mneutrcuy component
and plus or mimus 7% for the gamma-ray
cozponent. {Ruth)

<328>

Gudiksen, P.H., and 0.D.T. Lynch, Jr., Lavwrence
Livermore Laboratory, Livermore, CA. 1975,
Julys; 1974, October 24

Badioactivity Levels in Enewetak Soil. Health
Physics, 29, 17-253 UCRL~-75371 (Rev. 1); 26 p.

A radiological survey vas perfoimed to define
the distributions of radicactivity withim the
soil on the islands in the BEmeuetak Atoll, a
former U.S. nuclear weapons test site in the
Pacific. Soil samples were collected om each
of the 40 islands within the atoll. Special
enphasis, in terms of increased sample
collections, was given to islards expected to
have been the most affected by the testimg
program as well as those comnsidered to be the
nost likely sites for future habitation.
Approximately 3000 soil samples were amalyzed
by Ge(Li) gammasa spectrometry and by wet
chepistzy. The predominant radionuclides
observed in the samples vwere Sz 90, Cs 137,
P 239, and Co 60. Ancumts of K40, Pe 55, BRh
01, Rh 102m, Sb 125, Ba 133, Cs 134, Eu 152,
Bu 155, Bi 207, Ra 226, U 235, or Pu 238 and
Am 281 vwere detected ip some or all samples.
In general, the activities appeared to
approximate log-normal distributioms.
Geometric mean values were determined for
each area exhibiting significantly different
radiological characteristics. The southern
islands shoved the lowest levels of activity
and they vere distributed in a fairly uniform
way over the surface of the islamds. On the
northers islands, vhere weapons testiag was
post intensive, the highest activities were
observed toward the island interiors or im
prozimity to ground zeroc sites, and could
usually be related directly to the
surrounding vegetatiown density. The
distribution of activity with scil depth
shows a wide range of variatioms. Om the
southers islands the activities are low to
the depth sampled. Withim areas subjected to
fallout, but excluding ground geros and
construction areas, the activities gemerally
show a rapid decrease immediately below the
surface and then level c¢ff. Beaches exhibit
lover activities than the interiors aund the
depth distributions are essentially
homogenous. Profiles obtained inm the ground
zero and construction areas show highly
variable depth distributions with layers of
buried comntamination indicated at some
locations. The island of Yvonme is the most
contaninated land area within the atoll.
particles comtaiming as much asz several
pilligrams of plutoriuve are ramdomly
scattered on or near the surface over most of
the nocthern part of the islamd. Im
addition, the northern tip of the island
includes the highest ezternal gasmma levels
{500-750 uBRshry doe to soil radicactivity
found op the atoll. (Auth) (HD)

See also NVO-140 (Vols. 1-3) for a nmore detailed
report of the data on the total radioclogical
environment of the Enewetak Atoll. Hean values
and ranges of Sr 90, Cs 137, Pu 239 and Co 60 in
soils are tabulated.

€329>
Hart, J.C. (Bd.}, BR-H. (Bd.) Bitchie, and E.S.
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<327>

(Bd.) Varnadore, Oak Ridge Watiomal Laboratory,
Oak Ridge, TN. 1974, October

Population Exposures. CONF~-741018; Proceedings
of the 8th Health Physics Society Bidyear
Topical Symposiuve om Populatiom Exposures held
in Enozville, Tenmnessee, October 21-28, 1974,
434 p.

The technical questions considered at the
conference involved the potential adverse
effects that the vuclear pover industry may
have on the environment, pathways that
various radiomuclides follovw in the biosphere
when released in air or water, the
relationship of such information to other
radiobiological hazards, and environmental
problens associated with the alternative
fossil-fuel production of electricity.
Fifty-five papers were presented at the
conference and three of these have been
abstracted separately for inclusior in the
data base. The first session dealt with
background radiation exzposures, session two
with medical radiation ezposures and session
three with nuclear power eZposures.
Subsequent sessicons covered dosimetry and
population exposures from other tham nuclear
power sources. There was also a public foruam
on population ezposure froe electrical pover
generation, both nuclear and mon-nuclear.
(FHH)

<330>
Hegelsom, 6.L., and D.C. Pollard, Helgeson
Wuclear Services, Inc., Pleasantom, CR. 1969

Some Observations Obtained from a Natiom-Wide In
Vivo Counting Service. COHF-690103: Part of
Willis, C.A. amd Handloser, J.S. (Eds.}, Health
Physics Operatiopal Honitoring, Proceedings of
the Health Physics Society Hidyear Topical
Symposium held in Los Bmgeles, California,
January 29-31, 1969, Vol. 2. CGordomn and Breach,
Science Publishers, Hew York, New York, {p.
1235-1255) , 1848 p.

Since most radionuclides encountered in the
nuclear industry are insoluble, in vivo
counting provides one of the best methods for
deterpining internal burdens of nmany
radionuclides. The paper discusses fimdimgs
£rom approxisately 7000 counts during the
first three years of a matiop-wide mobile in
vivo counting service. Cobalt 60, the most
frequently observed contapminant, vwill
probably comtribute the zost lung exposure.
Its effective half-life is gemerally about
one to two years. 2inc 6% is present in
people working at reactors vhere admiralty
petal is used. Using an 8% x 0.5% Hal (T1)
detector in a Shadow Shield @Whole Body
Counter routine measurements of as low as 20%
of the paximum permissible lung burden (HPLB)
of U 235 in a 40 minute count were made. If
the true lung burden is 0.245 ag of U 235,
one MPLB at 93% enrichment, the probability
is 90% that in any one measurement the
observed activity will be 0.285 plus or minus
0.088 mg. The im vivo records have proven
very useful in discoverimg trends im plamt
contanination status, boosting sagging
employee morale, and in proving the
regulatory agemcies that th health physicist
is using the latest techniques for estimating
internal dose. The legal significance of an
in vivo countimg record appears far superior
to urinapalysis records because of the
relative simplicity of imterpretation. (Auth)

£33%>
Hornbacher, D.D., and C.J. Barker, Rockwell
International, Atomics International Divisionm,
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Rocky Flats Plant, Goldem, CO. 1975

Radioactive Effluent Homitorimg at the Rocky
Flats Plamt. CONF-750967 (Vol. 2); ERDA~-92;
Part of Proceedings of the 3rd Enviromsental
Erotection Syaposium held im Chicag, Illinois,
Septenber 23-26, 1975, {(p. 607-621), 1015 p.

An overview of the air and water radioactive
effluent monitoring program at the Bocky
Flats Plant is presented. ALL streams leaving
the plant site are saspled. Water is
monitored continuously, and saaples are
collected daily from the sewage treatment
plant influent amnd effluent, and frcm some of
the holding ponds. Continuous sampling is
also conducted downstream. Heasurement for
total long-lived, alpha-emittieg
radionuclides is conducted daily and
neasurensnt of total loamg-lived,
beta-emitting radionuclides is conducted
weekly. The daily samples are composited imto
weekly sasples for amalysis of Pu, Uy, Am, and
Sr 90. Two independent monitorimg metworks
are used for detecting amd measwing the
guantities of airborne particulate material.
The first continuocusly sonitors the exhaust
air frcm production and research facilities.
Sanples are collected 3 times each week froam
about 36 exhaust systems. These are analyzed
for total lomg-lived, alpha-esitting
radionuclides then composited weekly and
analyzed specifically for Pu and in some
cases for U. Sizteen ezhaust systens are
nopitored for tritiue. The second metvork
consists of 39 ambient air saspling statioms
located on and near the plamt site, and im
surrounding population centers. Samples are
collected veekly, composited, and apalyzed
sonthly for Pu and for lomg-lived,
beta-eaitting radionuclides. (JTE)

<332>
Kamada, H., M. Yukawa, and 8. Saiki, ¥ational
Institute of BRadiological Sciemces, Chiba,
Japan. 1976

studies on the Improvement of a Ccmposite Dust
Sampler and Its Utilization in Eamvironmental
Research. CONF-7311%0; STI/PUB/3S4;
IREA-SE-181/14; Part of Proceedings of a
Syeposium on Physical Behavior of Radiocactive
Contaminants im the Atmosphere held im Vienna,
Rustria, November 12-16, 1973, (p. 181~-187.

Various methods of saampling airborme dust
vere examined for improvement on the
conventional collector. Radiclegical studies
on the behavior of radiomuclides in the
environment were also carvied out by use of
this collector. For a low-level
radioactivity survey on airborme dust, a
filter-type saspler was unsuitakle and a
Cottrell-type sasmpler vas imadequate to
collect a large amount of dust. A composite
dust sampler was therefore assembled,
designed to collect and deposit up to 99% of
particles, size 10 um, at a f£low rate of

10 (E-3) per minute. It was indicated that
the yield was more tham twice ag high as
obtained by the conventional Cottrell method.
Since 1965, the monthly variation of
radionuclide concentration in air has been
effectively observed using the improved
sampler. Short-lived radiomuclides duwe to a
nuclear explosion test at the Scuth Pacific
Ocean were clearly detected in this sucrvey,
and the diffusice velocity was calculated as
3-4 p/s, using the data obtaimed ima 1968. To
estimate the time and degree of contamination
by fissiom products to airborme dust, the
daily change of the radicactivity ratio Wb
95/2r 95, which is the degree cf growth of Hb

83

95 and decay of Zr 95 im the dust sanples,
vas carefully determined with a Ge(Li)
datector f£ros October 1971 to April 1972.
Then fractionation of effects from multiple
nuclear tests and estimation of the time of
the occurrence vere successfully achieved by
sigultaneous equation amalysis. A

satisfactory result was obtained. (Ruth)

<333>

Kauffman, P.E., amnd P.J. HYagno, Hortheastern
kadiological Health Laboratory, Public Health
Service, Winchester, HA. 1967, April

Plutonium 239 in ZTotal Diet amd Hilk.
Radiological Health Data amd Reports, 8(%),
191-194.

The Hatiomal Center for Radiological Health
initiated a progras in July 1965 to determine
the level of pletoniua 239 in the total diet
and gilk. The diet szamples were obtained
from the Imstitutional Total Diet Sampling
Wetwork of the Public Health Service and the
nilk samples were obtaimed from the PHS
Pasteurized Milk Hetwork. Usiag a
gastrointestinal absorption factor of 3 z

10 {E-5) as suggested by the Intermatiomal
Conmission on Badioleogical Protection the
average amount of plutoniums 239 reaching the
blood stream from the diet is estimated to be
2 z 16({e~%} fentocuries per day. (Auth)

<334>

Knox, J.B., Lawrence Livermore Laboratory,
Livermore, CA. 1970, HBarch 2

Hot Spot Hechanisms. UCRL-%50230 (Rev. 1); Part
of Emoxe J.B., et al, Radioactivity Beleased
froe Underground Huclear Detonrations: Source,
Tramsport, Diffusion, and Deposition, Chapter 9,
(p- 99-108), 113 p.

Hechanisms producing hot spots im fellouwt at
close ramrge andsor ir the deposition patterm
at longer ranges are discussed. It appears
that rairout and washout of particles are the
most important hot-spot producing mechanisas.
Thus, periods of rainfall should be avoided
in nuclear caratering explosioms. (BBH)

<335>

Knog, J.B., Lawresce Livermore Laboratory,
Livermore, CA. 1970, Harch 2

Scales of Atmospheric Hotiom and their Impact om
the Fallout Problem. UCRL-50230 (Rev. 1); Part
of Knox, J.B., et al, Radicactivity Released
from Underground Nuclear Detopations: Soucce,
Transport, Diffusion, and Deposition, Chapter 3,
{p. 18-23), 113 p.

Disturbances in the wind £ield spam mamy
orders of sagnitude. Various scales of
atmospheric motion have been developed, and
by measaring the vipd components from these
scales, surface wind is a highly variable
guantity. Hesoscale forecasting in a short
range prediction amd circulatiom elements are
not subject to prediction. Thus, it can be
inferred that if the predictiom of fallout is
to be treated determindistically, them
shot-day conditions amust contain relatively
little energy in mesoscale amd convective
systeas. If a fallout sodel based om
gravitational sediamentation is to be valid,
then fromtal zome, with their local maxima of
vertical motion, and pesoscale systenms must
be avoided or included im am approximate wvay
in the calculation. To maximize the
predictability of trajectories and deposition
of fallowt debris, shot day criteria have
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evolved. W®Winds in the tramspcrt layer should
be directed into a preferred fallout sector
and their stability should be ccpfirmed at
the tise of the shot. The debris cloud
should not encounter rain or smov for the
first several hours, aand the diffusion
environment for the cloud should be deemed
good. If these conditions are achieved,
sediventation fallout models are reasonably
valid. (BBH)

<336>
Kownacka, L., Central Radiological Protection
Laboratory, Warsaw, Poland. 1971

Calculation of the Relative Concemtration and of
the Hass of Huclear Explosiom Fallout Particles.
Przeglad Geofizyczny, 16, 197-208. (Polish)

The paper deals with theoretical predictioms
of relative concentration of heavy particles
falling on the earth surface froe a cloud
which originates from a nuclear explosion.
The calculations were based upon a siample
linear model of a radicactive cliond, whose
size and mazimum height im the atmosphere is
athe function of explosion yield. Particle
size-distribution im the cloud is determined
by the log-noreal fumction, amd their fall
rates were calculated by variocus methods
depending on their relative size. The
particle size distribution on the ground as
the function of the distance on the ground as
the function of the distance from the source
was calculated assuming the wind velocity to
be a linear functiomn of height. The six
equations were obtained determiming the
relative concentrations of the particles on
the earth surface. B3 IGIER computer was used
for numerical calculations, for small
explosions producing clcuds im the
troposphere found for distances covered by
the local fallout. Curves om the size
distribution and mass of the particles for
several distances and explosion yields are
presented. Significant differewes in shape
of the particle size distribution and mass
distribution for differences im explosion
yields were foumd. (Auth) (INIS)

<337
Krey, P.W., amd B. Kleinmman, Health and Safety
Laboratory, Envirommental Studies Division, Hew
York, ¥Y. 1970, April 1 ,
Project Airstream. HASL-224; Part of Hardy,
EsPap JL., Fallout Program Quarterly Suamary
Report, December 1, 1969 through Hacch 1, 1970,
{po L1-9 = II-19), 184 p.

Project Airstream is HASL9s study of
radicactivity in the lower stratosphere using
aircraft as a sampling platform. Data in the
report cover nmissions flowan im April, July,
and October 1969. Air filter samples were
collected and analyzed. Based wpoh ganma
neasurements, fractions of the filters were
combined and semnt to contractor laboratories
for detailed analyses imncluding Fe 55, Sr 89,
sr 90, %r 95, Ce 141, PL 210, Po 210, Pu 238
and Pu 239 and 280. Results of the quality
control prograsm for October 1969 showed the
precision error of analyses is less than plus
or pinus 10% except for Pu 238 and Pu 239
results for samples 24876 vhich differ widely
from its duplicate 2458. & thizd duplicate
¥ill be svbaitted to verify results. (BBH)

<338>

Lefeore, H., and A. Godement, Centre d’Etudes de
Bruyeres—-le-Chatel, Hontrouge, Framce. 1974,

<335>

Hay 6; 1974, July 26

Liguid Scintillation Counting of Alpha Emitters.
Radiochenical and Radicanalytical lettexs,
17¢3), 197-205; BHEL-tr-127; 7 p. (¥reanch,
English Abstract)

The use of liguid scintillators for
mronitoring solutions contanminated with Pu 239
to Pu 242, Am 249 and Np 237 was tested. Im
a liguid scintillator, emergy tramsfer occurs
in a homogenous mediusm. The alpha particle
looses its energy by tramsferring it to the
nolecules of the solvent which then excites
the prinmary scimtillation. Scintillators
vere tested umder conditions of different
pixtores and different conditioms. There was
little difference between acitivities
aeasured im HCL aad H2S04 media, but in an
HEO3 medium alphe coumting loss was caused by
loss of low emergy betas of Pu 241 (0-21 kw).
Heasureaents of the various isotopes and the
efficiency of liguid scintillation for
monitoring alpha contaminated solutions were
discussed. (JTE)

<339>

Lindeken, CoLo, J.H. White, A.J. Toy, and C.¥W.
Sundbeck , Lavrence Livermore Laboratory,
Livernore, CA. 1975, Hovember 21

anbient Environmental Radiation Honitoring at
the Lawrence Livermore Laboratory. UCRL-77106;
Part of Proceedings of the Health Physics
Society 9th Hidyear Topical Symposium om
Operational Health Physics held in Denver,
Colorado, February 9-12, 1976, (6 po).

Thermolupinescence dosimetry (TLD) is the
principal weams of measuring ambient gamma
radiation at the Lawrence Livermore
Laboratory. These dosimeters are used at 12
pervineter leocations and 41 locations in the
offsite vicinity of the Laboratory, and are
exchanged guarterly. Coatrol dosimeters are
stored in a 75-mo~thick lead shield located
out-of-doors to duplicate temperature cycling
of field dosimeters. Lffect of dosimeter
response to radiation in the shield is
deternined each quarter. Calibratiom
irradiations are made nidway through the
exposucre cycle to cospensate for sigmal
fading. Terrestrial exzposure rates
calculated from the activities of naturally
occucring uranius, thorium, and potassium in
Livermore Valley soils vary from 3 to 7
ul/hr. Local inferred exposure rates from
coseic radiation are approzisately & Ur/hr.
TLD seasurements are in good agreement with
these data. Offsite and site perimeter data
are conpared, and differences related to
Laboratory operatioms are discussed. (Auth)

<340>

tins, ¥W., and ¥. ¥Yeinlander, ALKEN, Hanau,
German Pederal Republic. 1972

Design and Fabricatiom of Plutonium Sources for
Cardiac Pacemakers. CONF-720519; Part of
Proceedings of the 2nd Internatiomal Symposium
on Power from Badioisotopes held in Madrid,
Spain, Hay 29-Jume 1, 1972, (p-. 8§ 93-9035), 986 p.

In a cooperation of ALKEH, Hanau, and GIK,
Karlsruhe, a Pu 238 device for the
Siemans—-type thermoelectric comverter has
been developed. The criteria leading to the
choice of fuel fore and the cladding
naterials are discussed imn connection wtith
the safety aspects involved. The different
fabrication steps of the capsule are
described, begimnning with the purification of
Pu 238, the primary treatment, the
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fabrication of the fuel and of the capsule,
and the guality control. First results of
the safety tests against fuel release and
radiation, and capsule design stability are
given. IR all cases, leak-tightpess of the
capsule vas preserved. New centrifuge tests
are being applied to determine the strength
of welding on the device. (BBH)

<3615
Hajory Wedey KeD. Lee, and R.A. Wessman, LFE,
Environnental Analysis Laboratories, Richmond,
Ca. 1975, Jane

Analysis of Plutonium 239 and Americium 241 in
Hevada Applied Ecology Group Large—-Sized Bovine
Sanples. HNVO-153; Part of White, H.G. and
Dunaway, P.B. (Eds.), The ERadioecclogy of
Flutonium and Other Transuranics in Desert
Environments, Nevada Applied Ecology Group
Progress Report for 1974, (p. 449-463), S04 p.

Analysis of environmental levels of Pu 239
and Am 241 in Nevada Applied Ecology Group
{N¥AEG} large-sized bovine samples requires
developnent of special grocedure
wodifications to overcome the complexities of
sample preparation and analyses. Also,
special techniques are cften esployed to
prepare and analyze differeat types of bovine
sanples, such as pmuscle, blood, liver, and
bone. Sample sizes range up tc 4 kg of
nuscle and 1.5 kg of bome. Huscle and large
tissue samples are cuted prior to ashing, and
bone is saved inte small secticms. Large
samples are split between several 2-liter
Pyrex beakers and decomposed om a hot plate
to a charcoal appearance. Ashing is
conpleted at 450 degrees C im an ashing
furnace. Ashing is done comservatively to
outgas the sample without starting grease
fires. The ash is dissolved im dilute HCL.
Any insoluble residues are filtered, ashed,
and dissolved with HF-HNO3, H3B0O3, and
combined with the dissolved ash. Plutonium
236 and Am 243 tracers and Y caririer are
added and eqguilibrated with sample acitivity.
In large samples, the Pu and Am are first
carried on a mixed CAF2 - ¥F3 precipitate.
Plutonium and Am are separated cm an anion
column, and Pu is purified and determined by
previously reported methods. JRmericium is
purified by liguid-liguid extraction with
HDEHP, then carried om a precipitate of YF3.
Fesidual Ca and Mg are removed in an acid
oxalate step. Americium is finally purified
on an ETOH-6H HNO3 anion exchamge column and
electrodeposited on platinum fcr alpha
spectrometer counting. Plutonium and Am 241
detection limits vary with sample ash
content, but typically aze 10 (E~-4) dpm/g ash.
Average tracer recovery for Pu 236 ard Am

243 is 80 and 60%, respectively. Since am
2417 has a higher emergy than Am 243 (S5.49 vs
5. 28 HeV), the tracer must be matched with
the Am 241 for accurate measuresent. (Auth)

Figures 1 and 2 summarize sample preparatiom amd
separation of plutonium and americium. Figures
3=-5 summarize extraction, isclation, and
purification of americium. Table 1 shows the
elution percentages of americium 241 from Dowex
1 x & anion resin cclumn by organmic agueous
vashes.

<342>
McClearen, H-B., Savannah River Plamt, Aiken,
SC. 1974, July

Elutonium in Soil at the Savannah River Plant.
WASH~1332; CONF~T40406; DPSPU~T4-30~-14; Part of
Proceedings of the 2nd AEC Environsental

Protection Symposium held in Albuquerque, Hew
Hexico, April 16-19, 1974, Vol. 1, {(p-
495-510) , 1151 p.

The amount of plutonium in undisturbed soils
reflects cusulative deposition from all

sources. The prograsz to measure Pu in soils
vas intensified at the Savannah River Plant
(SEP) im 1972. Plant perimeter and off site
s0il samples showed a background deposition
level of approzimately 2 uCi/ske2. This was
well within the range of deposition noted in

southeastern United States amd indicates that

off site deposits due to SRP operations are
small compared to background. Samples taken
with im a 2-kiloseter radius of each of the
two chemical separations areas shov higher
levels, indicating some plant comtribution.
(Auth)

Table 1 shows the plutcanics deposition profile
for 1973.

<343>

Hijnheer, B.J., Commission of the European

Compunities, Joint Huclear Reseakch Centre, Geel

Establishment, Central Bureau for Nuclear

Heasurements, Luzemburg, Belgium. 1973, October

The Performance of a Fission Track Dosimeter for

Honitoring the Heutron Radiation from
Californium 252 Sources on Hands Inside Glove
Bozes. BUR-5041-e; 46 p.

A description is given of a personmel neutron
dosimeter based on fissiom track registration
in a 10 um thick Hakrofol foil in combinatioa

with two thorium discs, for use on the hands
of operators during the handlimg of Cf 252
sources inside glove bozes or durimg
implantation work for therapy purposes. The
device contains also a TLD-100 chip for
measuring the gamma-dose equivaleat on the

hand. The angular dependence of the response

of the dosimeter with thorium and other
fissile materials vas measured at different
energies. The neutron sensitivity of the

dosimeter was determined with a calibrated Cf

252 source and amouats to 14.9 plus or minus
0.7 mrem. (Auth}

<344>

#oden, D.D., J.¥%. Hullins, and B.E. Jaguish,
National Environmental Research Center, Las
Vegas, NV. 1971

Laboratory System for Tritius Amalysis of lLarge
Nushers of Emvironmental Samples. COHF-710809;
Part of Moghissi, A.A. and Carter, H.W. (Eds.},
Proceedings of a Symposiuam om Tritium held in
Las VYegas, Hevada, August 30-September 2, 19717.
HMessenger Graphics, Publishers, Las Vegas,
Hevada, (p. 512-516), 807 p.

Techniques have been developed for sasple
preparation and tritius analysis of surface
water, atmospheric moisture, milk, urine,
vegetation, soil, blood, animal tissue, and
natural gas. Degassers used and procedures

carried out to remove water from the Limde 13

x molecular seive which are used to collect
atmospheric moisture are described. Water
for analysis is removed from soil,
vegetation, animal tissuwe, amd bicod by
vacuun distillation. Water is removed fros

nilk and urine by distillation using standard

micro glassware. Natural gas samples are
conbusted by passing the gas over copper
oxide at 750 degrees C. The water given off
is collected and distilled. Beckman LS-100

ambient temperature counting systems with low

background photo-multiplier tubes are used
for counting. (JTE)
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<345>

Hoore, B.E., and S.Y. Kaye, Oak Ridge Hatiomal
Laboratory, Environmental Sciences Division, Oak
Ridge, TH. 1974, October

The Effect of Deposition Velocities on Estimates
of Envirompental Tramsport and Population Doses.
CONP-T41018; Part of Hart, J.C., et al (Bds.),
Proceedings of the 8th Health Physics Society
#idyear Topical Symposium on Population
Exposures held im Kmozville, Temnessee, October
21-24, 1974, (p. 283-288), 434 p.

Oncertainties in values used for deposition
velocities of particulate radionuclides
released to the atmosphere by nuclear
facilities have led to uncertaisties in
estinated population doses. R computer study
of 33 radiomuclides, assumed to be released
as particles from an LEFBR fuel reprocessiag
plant, vas desiguned to evalunate the
sensitivity of estimated doses to selected
values for deposition velocities. Deposition
velocities were varied from 0.1 to 10 cm/sec,
which is approxiamtely the range found im the
literature for the few pmeasurepents that have
been reported. Atmospheric deispersion from
a 100-meter stack was estimated for the
averade anmual nmeteoroleogical comditions of
18 reactor sites in the United States. 2
uniform population distribution within a
50-2ile tadiss of the plant was assumed.
Increasing the deposition velocity increases
the dose through ingestion of food produced
in the area and the dose through ezposuce to
contaminated land surfaces, but decreases the
inhalation and immersion doses. The
deposition velocity for each radionuclide was
determined so as to give the average of the
pininumn and maximue doses (for vwhole body and
for reference organs) computed over the raage
of depositionm velocities used in this study.
Hearly all of the values fall within the
range 0.7 to 1.35 cm/sec, with most close to
1 ca/sec. The use of these values assures
that doses would not be underestimated by
pore than 50%. The uncertainties for whole
body dose range froa plus or simus 4 to plus
or sminus 99 percent; the majority is greater
than plus or minus 80 perceant. Uncertainty
lipits for a total facility release cam be
assigned by weighting deose uncertainties for
the specific radiomuclides by their release
rates to the environment. (Auth)

Table 2 shovs deposition velocities and
population dose uncertainties for several
radionuclides, includimrg Pu 239, -Pv 238, U 235,
0 238, U 234, Am 281, and Cm 244.

<366>
fAichols, C.E., Idako Nuclear Corporatiom, Health
and Safety Branch, Idaho Palls, ID

Plutoniue Semsitive Alpha Air Hosmitor.
CONF-690103; Part of Billis, C.A. and Handloser,
JoS. (Eds.), Health Physics Operational
Honitoring, Proceedings of the Health Physics
Society HMidyear Togpical Sysposius held in Los
dngeles, Califormia, Janwary 29-31, 1969, Vol.
2. Gordom and Breach, Science Publishers, New
York, Hew York, (p. 1117-1125), 1848 p.

A plutonium sensitive alpha-air monitor,
utilizing two ZnS scintillatiom detectors,
has been developed at the Idahc ¥uclear
Corporation Heelth and Safety Laboratory that
will detect Pu 239 in the presence of the
rost adverse natural activity ateospheres
found within the Natiomal Reactor Testing
Station. The instrument, without the ase of
discriminators, has demonstrated that it can
elimipate greater than 90% of the 2,250 dpm
alpha natural background activity collected

<345>

in order to detect #8 RCGs of soluble Pu 239
withia 1-1/2 hours. With the use of
discrininators, the instrument should be able
to detect even lower concentrations of Pu
239. (Auth)

<347>
Wot givem, U.S. Emvironmental Protection Agency,
Office of Radiation Programs, Washingtom, DC.
1973, Harch

Plutonium in Airborme Particles, July-September
1972. Radiation Data aad BReports, 14(3), 208.

The results of the plutonium analysis of
samples collected by the U.S. Environmental
Protection agency from eleven selected
Badiation Alert Wetwork Stations were
presented briefly. These reports were
initiated in Hovember, 1965. (JTE)

<£348>
Kot given, Hound Laboratory, HMiamisburg, OH.
1974, March

Environnental Levels of Radioactivity at Atomic
Energy Commission Installatioms. 1. Hound
Laboratory, January-December, 1971. Radiation
Data and Reports, 15(3), 134~-147.

The average concentrations of Po 210, Pu 238
and tritium detected in the enviromment
surrounding Hound Laboratory from January
through December, 1971 were presemted. Air
samples were collected from am area of 1250
square eiles around the lLaboratory. Air
sapples collected by the Hontgomery County
Cosbined General Health District were also
analyzed, and three on site sampling stations
vere utilized. The highest average
concentrations of Pu 238 and tritium in air
during 1971 vere 1% and 4% of their
respective AEC standards. The average
concentrations of Po 210 were approximately
0.2% of the AEC standard. Water samples were
collected tvice per week along the bank of
the Great Hiami Biver and froa two ponds
northeast of the laboratory. The highest
average concentration of Pu 238 was 0.2% of
the AEC standard. The highest average
concentrations of Po 210 and tritium were 9.8
and 2.8% of their respective AEC standards.
Drinking water from surrounding commtnities
was sampled guarterly and analyzed.
Concentrations of Po 210, Pu 238 and tritium
vere less than 0.05% 0.01%, and 2% of their
ABC standards respectively. Locally grown
food and vegetation samples including milk,
eggs, garden vegetables, grass and aguatic
life were collected and analyzed. The
highest Po 210 apd Pu 238 concentrations were
found in the aguatic life, 7.7 and 0.12% of
the respective AEC standards. Only silk vas
analyzed for tritium, and showed a
concentration of 0.24% of the AEC standard.
So0il sapples were takem by surface scrapings
approximately 1/8 imch deep and amalyzed for
Pu 238. The highest concentration was
approximately 2.0% of the most restrictive
levels for urban areas. Soll core sapples
and silt sanples were also analyzed and
given, howvever, no standards were available
at that time. {JTE)

Honitoring of the HOund Laboratory emviroms for
1971 is displayed im twenty-four tables.

<349>
Not given, Health and Safety Laboratory, Hew
York, ¥Y. 1973, April 1

Fallout Program Quarterly Summary Report,
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€349> CONT.
dppendiz. HASL-273; 4351 p.
Extensive data collected by four fallout
monitoring programs are compiled amd
presented in takular form. The programs are:
Strontium 90 and Sr 89 in Honthly Deposition
at World Land Sites, Radiostrcntiun
Deposition at Atlantic Ocean Weather
Stations, Radionuclides and Lead im Surface
air, and Radiostromtium im Milk and Tap
Water. Tables cf conversicn factors and
radionuclides are included. ({(JTIE)

£350>
Hot given, U.S. Atcmic Emergy Comsissionm,
Directorate of Regulatory Standards, Washington,
DC. 1974, Hay

Heasurements of Radionuclides inm the
Environment, Sawpling and Analysis of Plutonium
in Soil. Regulatory Guide No. 4.5; 9 p.

This guide describes procedures acceptable to
the Regulatory staff for sampling and
analysis of plutonium in soil with the
sensitivity emd accuracy needed to adequately
monitor plutconium in soil in the environs of
fuel reprocessing and fuel fabrication
facilities. (Auth)

<351>
Hot given, Hound Laboratory, Hiamisburg, OH.
1974

Hound Plutonium Study. Presentation given to
the Joint Committee on Atosic Energy inm
Washington, D.C., October 2, 1974; 64 p.

The objectives of the study are: evaluating
the inventory of plutonium 238 ia the
environment at Houmnd Laboratory, determining
the source of plutonium 238, and alleviating
any potential health hazard to the gemeral
public. The informatiom which is in the foram
of pictures, tables, lists, drawings, etc.
with a0 text, is separated imtc five topics:
Locations of Contamination, Results of
Sampling, Health and Safety Analysis; Source
of Contanminatior, and Onsite/0ffsite Actions.
The highest concentrations were found in
north Canal (#.56 nCi/g) and scuth canal
(3.37 nCi/g). It was determined that water
and air concentrations were below the
concentration guide and that there is no
health hazard. Scme of the actions plamned is
temporary dams, hillside soil removed,
hillside ground cover, retention
basins/drainage upgrade, and an overflow
basin. {JTE)

<352>
Not given, Comitato Naziomale per 19Emergia
Bucleare, Rome, Italy. 1971, Octcker

Data on Environmentel Radiocactivity Collected in
Italy, Januvary-December, 1970. EROT-~SAN-11-71;
233 p.

The data compiled im this report is divided
into 3 sections based on the origin: (1)
national metworks, (2) local netvworks, (3)
isolated and vaziocus stations, and a fourth
section contains a list of papers dealing
with data on environmental radicactivity.
Preceeding each grouping of data, information
is given on sampling, sample treatment and
the type of counters used. ALl data is
presented in tabular or graphical foram. The
radionuclides with which the stuldies are
concerned are strontiua 90, stromtium 89,
zirconium 95, cesium 137, and plutonium 239.
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Data are presemted omr the radionuclide
content of fallout and the radiocactivity in
air, serface waters, drinkimg water, ailk,
bread, bovine meat, fish, mollusks,
industrial food products, and varcious
vegetables. Plutonium was determined only in
the section on fallout and only at the Ispra
station. The Pu 239 content fluctuated froa
0.63 z 10(E~-3) wCis/ke2 im January to 3.5 x
10({E-3) in September and 0-33 x 10(E~-3) by
December. {(JTE)

<353>
Not givem, Mound Laboratory, Hiamisburg, OH.
1974, December

Hound LaboratoryddLaboratory, January-December,
1972. Radiation Data and Reports, 15(12),
836~-841.

The average conceatrations of Po 210, Pe 238,
and tritiue detected in the emvironment
surrounding Hound Laboratory, Hiamisburg,
Ohic, are presented for calendar year 1972.
The average concentrations of these
radioisotopes were well within the strimgent
standards adopted by the Atomic Emergy
Conpission. Atmospheric momitorimg for
radiocactive species was upgraded by the
completion of am offsite network of 10
continuous, high-volume air sampling stations
during Februwary 1972. The average
concentratioas of Po 210, Pu 238, and tritius
seasured in air during this period were less
than 0.02 percemt, 0.3 percent, and 0.1
percent of their respective AEC standards.
Water monitorimg for radioactive species
found the average concentrations of Po 210,
Pu 238, and tritiue measured at the water
sawmpling locations deuring this period to be
less than 0.3 percemt, 0.1 perceat, and 0.5
percent of their respective AEC standards.
These results represent a sigpificant
reduction in concentrations of Po 210 and
tritium over those measured durimg 1971.
Additionally, data concerning radiocactive
species in surface water, community drinking
water, foodstuffs, soil and silt are
presented. Ho significant uptake of
radiocactive species from air or water by
plant or animal life has beem observed. HWo
reentrainment of radiocactive species from
soil or silt is indicated at this time. Soil
core samples analyses will contisue to
establish a Pu 238 soil inventory as part of
the total program to assess the impact of the
laboratory?®s operations on the emvironsent.

Table 26 shows concentration of Pu 238 and
tritive in milk, fruit and vegetables, grass,
field crops and fish for January-December, 1972.
Table 27 shows Pu 238 results in soil core
samples, Hound Laboratory, January-December,
1972. Table 28 shows summary of Great Niami
River silt samples for Pu 238, Hound Laboratory,
January-December, 1972.

€354>
Hot givem, Mound Laboratory, Hiamisberg, OH.
1973, Harch

ioand Laboratory, July-December, 1970.
Badiation Data and Beports, 14(3), 216-219,

Air and vater momitoring around Hound
Laboratory for the period of July through
Deceaber, 1970 is described and data is
presented. The average concentrations of Po
210, Pu 238, and tritiue in the enviromment
were all below the Atomic Energy Commission
radjation protectiom standards. (JTE)
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<355>
Rangarajan, C., and U.C. Hishra, Atomic Energy
Establishment, Health Physics Divisiom, Bombay,
Indis. 1966

Hethods of Fallout Heasurements Used in India.
CONP-660341; Part of Proceedings of the 211
India Symposius on Radioactivity apd Heteorology
of Radionuclides held in Boambay, India, March
14-18, 1966, {p. 267-300).

Heasurements of environmental ralioactivity
in India have been pade since early 1956.
These measuregents are useful is estimating
the contapination of the environment with the
radicactivity released in nuclear tests, in
studying atwospheric sotions and mixing
processes involved, amd in obtaiming
information on types of weapomns.

Heasurenents have been made omn the
radicactivity of ground level air, rainvwater
and deposited dust, ailk and other food
stuffs consumed by the population, humam bone
and serface soil. Ground level air, rainvater
and deposited dust have been measured for
total beta activity and alsc for certain
long-lived isotopes. Hilk is amalyzed for Sr
90, Cs 137 and natural activity due to K 40.
Bone analyses are confimned to Sr 90
measuregents. Soil neasurements are carried
out to estipate the natural activity from
uranium, thoriue, K 40 and also the fission
product activity deposited as a result of
nuclear tests. A4 brief susnary of these
peasurements is given. (LR)

<356>
Reimer, A., J- K. Reichert, amd A.G. Scott,
Atomic Energy of Canada, Limited, Whiteshell
Haclear Research Establishment, Pinava,
#anitoba, Camada. 1978

Effect of Neteorological Variables om
Atmospheric Suspended Particulates and
Associated Natural Radon and Thorom Daughters.
CONF-731110; IAEA~SH~-181/26; STL/PUB/354; Part
of Proceedings of a Symposium os the Physical
Behavior of Badioactive Contaminants in the
Atmosphere held in Vienna, Austria, Hovember
12-16, 1973, {(p. 189-210).

R study of suspended particulates and
associated natural radionuclides im the lover
atnosphere was undertaken at the Whiteshell
Huclear Research Establishment not only
because of the expectation that it would
illusinate the sometipes perplexing behavior
of airborme fissiom produmcts, but also
because the data are intrinsically important
in monitoring atmospheric diffusion amd air
pollution. The results show that supmer
radon and thoron daughter concentrations
depend wainly on tesmperature and wind,
vhereas no clear-cut associaticm is found in
vinter. Honthly mean particulate
concentrations varied from about 25 ug/a3 in
supper to about 8§ ug/m3 im winter ezcept
during soil erosiom. Harmonic anmalysis
revealed a particulate concentration cycle of
3 to 4§ days, vhich agrees well with an
atnospheric pressure periodicity for this
latitude of 3.5 to 3.9 days. This similarity
exenmplifies the physical dependence of
pollution cycles om synoptic-scale
peteorological features. (Auth)

<357>
Bhoads, W.h., and L.A. Framks, BGEG, Santa
Barbara Division, Gcleta, CA. 1975, June

Radiation Doses and Possible Eadiation Effects
cf Lov-Level, Chronic Radiation im Vegetation.
B¥0-153; Part of #hite, H.G. aad Dunaway, P.B.
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<355>

{Bds.} , The Radioscology of Plutonium amd Other
Transuranics in Desert Enviromments, Hevada
Applied Ecology Group Progress Report for 1974,
(p. 89-95), 504 p.

An area around Site D, Area 11, vas chosen
for aeasurement of radiation doses with the
objective of investigating low-level,
low-energy ganma radiation (with sose beta
radiation) effects at the cytological or
morphological level in native shrubs. 1Im
this preliminary investigatioa the exzposure
doses to shrubs at the approzimate height of
ster apical meristem were estimated for a ten
year period. Dosimeter packets were
suspended about 25 ca above the earth'®s
surface by nylon filament lines attached to
tetrahedron dosimeter supports. Dosimeters
vere left in the field for 69 days, returned
to the laboratory and ezposures evaluated.
When the dosimeters vwere renmoved from the
field, number of standard field monitorimg
radiation measurements were also made. The
dosimeters indicated exposures of
approzimately 30 to 140 B for the period of
ten years. The field instrument doses
extrapolated to doses oply 20.7% plus or
minus 6.4% of the dosimeter doses. Several
factors which could have contributed to the
differences were discussed. It was concluded
that a survey instrueent reading nmade at
about 25 c¢a should indicate about 1/5 the
dosineter neasured exposures. No cytology
has vet been undectaken hecause of the
drought since the winter of 1973. (Auth) (JTE)

<358>
Robinson, B.L., J.K. Bair, and J.L. Duggan,
University of Alabama, Birmingham, AL; Oak Ridge
Hatiomal lLaboratory, Oak Ridge, TH; Horth Texas
State Oniversity, Deantom, TX. 1975, Harch

ibsolute NWeutrom Yield of a Fluorescent Thyroid
Scanner Source. Health Physics, 28, 205-207.

Systems for x-ray fluorescent scanning of
thyroid glands use the gamma-radiation froam
melticurie Am 241 sources to stimulate
characteristic x~rays of the iodine in the
gland. HNuclear reactiosns induced in the
source satriz by alpha-particles froa the
decay of hm 241 produce a flux of fast
neutrons. The neutrom flux of a 5 Ci Am 241
source in the source-coilimator assenbly of a
fluorescent scanner vas peasured to be 3.22
10 (E+4) neuntrons/sec with an error of the
root mean square of plus or minus 2.2
percent. (Auth)

<359>
Rusch, G.Ko., W.P. HcDowell, and ¥.G. Knapp,
Argonne Hational Laboratory, Acgonne, ILj
Argonne Watiomal Laboratory, Idaho Falls, ID.
1976, Februwary

The Zero Power Reactor Husmber 9 Airborme
Plutoniun Honitorimg Systen. Tramsactions om
Wuclear Science, 23(1}, €690-692; COEP-751116;
Part of Proceedings of the Huclear Science
Symposium held in San Francisce, California,
Hovenber 17-21, 1975, (4 p.).

The design and operatios of an airborne
plutonium momitoring system which is
installed in the Zero Power Beactor Ho. 9
(2pB~9) facility at Argonne National
Laboratory ate discussed. This momitoring
system utilizes particle size and demsity
discrinination, alpha particle emergy
discrimination, and a background-subtractiom
technique operating in cascade to separate
airborne-plutonium activity £rom other,
naturally occurring, airborne activity.
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£3%9> CoNT.
Relatively high semsitivity and reliability
are achieved. The ZPE-9 airborme Pu monitors
are capable of detecting Pu doses by
mechanical discuption of Pu or its oxide of
the order of 1 radiation concentration guide
{RCG) hour im the presence of normal
backgrounds. The momitors are insensitive to
U 234 and are nct affected significantly by
gamma—-ray or beta particle radiations.
§Auth) (JTE)

<360>
Russell, J.L., and F.L. Galpin, U.S.
Environmental Protection Agency, Washington, DC.
1973

h Review of Heasured and Estimated 0Efsite Doses
at Fuel Reprocessing Plants. CONF-721107; Part
of Proceedings of a Symposium on the Hanagement
of Radicactive Wastes from Fuel Reprocessiag
held in Paris, France, Novesber 27-December 1,
1972, {(p. 99-130), 1266 p.

A review of offsite doses from fuel
reprocessing as measured by EPA and as
calculated from several sources of
information ipdicates that radicactive iodine
and krypton 85 discharges are currently the
critical radionuclides in terms of public
health. Developsental efforts should be
directed to the control of these
radionuclides. Discharges of radioactive
ruthenium during the solidification process
may also be significant; however, operating
experience is reguired to establish
decontanination factors. (Auth)

<361>
Sehmel, G.A., Battelle Hemorial Institute,
Pacific Northwest Laboratories, Richland, ¥A.
1975, February

A Possible Explanation of Apparert Anomalous
dirborne Concentration Profiles of PLutonium at
Rocky Flats. BHWL-1950 (Part 3} ; Part of
Simpsom, C.L., @t al, Annual Report for 1974,
{p- 221-223), 287 pa

4 resuspension ezperiment was conducted at
Focky Flats during July 1973, to determine
airhorne plutonium coacentrations as a
function of wind speed, particle diameter,
and sampling site. The pmazinmum ajizlorne
concentration of Pu 239 measured was 3.7 x

10 (E-15) Ci/n3 which is significantly less
than the maximum permissible comcentration of
6 z 10{E-13}) Ci/m3 for nonoccupatiomal
exposure in a 168-hr week. The main sampling
site was a 30 n tower east of the plant
approximately mid-way betveen the eastern
security fence amnd cattle fence. Airborne
plutonium concentrations were measured at
elevations from 0.3 to 30 m above ground.
However, airborne concentrations did not
decrease ag expected from 10 t¢ 30 m, but
concentration increased with elevation.
Plutonium in air samples collected at each
height was alsc analyzed by mass spectroscopy
for isotopic Pu contemt. There are
differences ia the isotopic plutonium
compositions at 30 a compared to lower
elevations of 0.3, 1, and 3 m. Isotopic
compositions in these lower elevations might
be similar to that on the surrounding
contaminated grcund if resuspension is the
source of airborme plutonium. Im this case,
isotopic conmpositions of resuspended
plutonium ranged from 5.73 to 5.97 a/o for Pu
240 and from 0.31 to 0.35 ayso for Pu 241,
These ranges include the 5.93 aso Pu 240 and
0.33 a/o Pu 241 obtained for the back-up
filter at a 30 @ elevation. In contrast, the
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isotopic compositions for 2 and 3.3 um
particles at 30 m were outside these raages.
The data on isotopic ratios of plutonium
support the hypothesis that a source of
airborne plutonium was present in addition to
that of locally resuspended soil. (PHH)

<£362>
Sharma, B.C., S. Somasundaram, T. Surendran,
D.EK. Kapur, and S.P. Garqg, Bhabha Atomic
Research Centre, Health Physics Division,
Bombay, Irdia. 1978

Plutoniva in Humam Lungs: Assessment with Thin
BaIl{Tl) Detector Systems. BARC-748; CORF~730907
(Part 2); Part of Snyder, %.S. (Ed.),
Proceedings of the 3rd Intermational Congress of
the IRPA held im Washington, D.C., September
9-14, 1973, (p. 979-984).

The developrent of detector systems for
assessnent of inhaled Pu-Am dust deposited in
human lungs by extermal detection of the
lowv-energy photons emitted, is a continuing
program at Trombay. The paper describes the
vork dome with thin HaI(Tl} sciatillationm
detector systeses. The background data imside
Troubay steel room in different low-energy
banrds for crystals of thicknesses 1, 2 and 5§
em are presented. To study the capabilities
of three detector systems, each coansisting of
a set of crystals of the same thickness, a
realistic chest phantom of aa Indian adult
vas designed and esmployed. The chest phanton
vas constructed from the rib cage taken out
of the cadaver of an Indian adult. It was
enclosed im a hard polytheme cover to
sinulate the chest profile. Heasuresments
were made on the absorption and scattering of
low-energy photons (17, 22 and 60 ke¥) by
four comstructional materials im order to
verify their degree of equivalence to human
tissue and granular sugar vwas chosen as
tissue-equivalent material im phantom
construction. The counting efficiencies and
limits of detection of the three detection
systeas for point soumrces of plutonua
distributed im the central plase of each lumng
of the phantom were studied. A few normal
subjects were counted with one of the
detector systeas and the increase im
background in the low-energy region was
investigated. The patural and acguired
radicactivity of each subject was monitored
with a (20.32 cr diameter x 10.16 cm thick)
¥al (T1) crystal in a 50 cm arc chair
geometry. Finally, the effect of hody build
of a subject on the counting efficiemcy of Pu
is commented upomn apnd the fature program is
briefly indicated. (Auth)

£363>

Silver, %Wodo, Col. Lindeken, J.%. Headows, F.H.
#illes, and D.R. HBcIntyre, Lawrence Livernore
Laboratory, Livermcre, Ch. 1974

Environmental Momitoring at the Lawrence
Livermore Laboratory, 1974 Amnual Report.
UCRL~50027-7%; 48 p.

In 1974, the average annual gross beta
activity on particulate air filters was about
five times higher tham im 1973. This
increase was due almost entirely to the
nuclear debris added to the stratosphere by
the large~yield Chipese atmospheric event of
June 27, 1973. %There were corresponding
increases in specific fissiom-product
radionuclides. Airborme U 238 concentrations
at Site 300 were higher than those at
Laboratory perimeters due to the use of
“depleted® uranium (a byproduct of U 235
enrichment) at the Site. These uranium
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<363> CORT.
concentrations were vell belovw the standards
set by the ABEC. Soil samples collected in
the offsite vicimity of the Laboratory and at
Site 300 were analyzed for plutonium. There
vere negligible changes from the levels
reported in 1973. Water samples collected
within the Livermore Valley and Site 300
ezxhibited mormal background gross beta amnd
tritine activities. Vegetatiocn samples
collected in areas generally dcunwind froa
the Laboratory contaimed tritiue activities
10 ¢o 100 times higher tham those collected
in areas where the Laboratory?®s contribution
should be pinimal. There were also two
locations at Site 300 at which tritium levels
in vegetation were above background. Im all
cases if this vegetatiom were a regular part
of ome’s diet, the ammual whole-body
radiation dose from tritium would be less
than 1 sree. The ecological stuly at Site
300 shoved that while tritium Be and U were
present in some plants and animals, in
general the levels were not significantly
different in those found in organisms
obtained from envirommental areas of similac
ecology. The average annual gasma dose rate
at Laboratory perimeters was 74 arem. In the
offsite vicinity, the average amnual
background dose rate was 68 mrem. Both
Laboratory periseter and Site 300 amnual
average airborne berylliume concentrations
vere less than 1% of the approrriate
standard. Releases of heavy smetals to the
Livermore sanitary sewer systes conformed to
the discharge regulations of the City of
Liverazore. WHo Laboratory effluent resulted
in estimated radiation doses tc the public
exceeding 5 mrem. Assesszent of the
radjiation doses to am individual from the
environzental activities listed in this
report demonstrates that the dose
contribution from Laboratory operations in
1974 vas small compared with the
approzimately 100 mrem per year dose received
frop natural sources. (huth)

Pable 5 shows Pu, Sk, ard U im air at LLL
rerineter during 1974 (uCi/mi.)

<364>
Simpson, 0-D., Rerojet Nuclear Cospany, Ldaho
Falls, ID. 1975

Radicactive Effluent Honitorimg at the Idaho
¥ational EBagimeerimg Laboratory. CONF-790967
{Yol. 2):; ERDA-92; Part of Proceedings of the
3rd Emvironmental Protection Syaposium held in
Chicago, Illinois, September 23-26, 1975, (p.
E84=-606), 1015 p.

The Effluent and Radiation Measurements
Laboratory at the Idaho Hatiomal Engineering
Laboratory (IWEL) has recently upgraded
capabilities in the field of eownitoring and
analysis of radioactive airborme and liguid
effluents using the techniques of gamma-ray
spectrometry. The techoigques and equipment
used include resotely-operated,
conputer-based Ge(lLi) spectrometers which
obtain data on a real-time basis. Permanent
record files were maintained cf both the
effluent release values and the gamma-ray
data from which the release values wuere
calculated. Should values for release levels
ever be challenged, the gamma-ray spectral
information for any measerment can be
recalled and analyzed as needed. Daily
effluent release reports were provided to
operating personnel which contributed to
pronpt correction of any operational
problems. Homthly, guacterly, and annual
reports were compiled which provide
inventories of the radionuclides released. A
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<363>

description of the effluent momitorinmg,
reporting and records system developed at
IBEL for this application will be presented.
{Auth)

<365>
Smithwick, G.A., J.J. Helsem, S.R. Wright, E.J.
Cahoon, and C.R. Toussaint, Savannah RBiver
Operations Office, Safety and Environment
Division, Enviromnmental Activities Branch,
biken, SC. 1975

Integration of Environmental Programs at a
Diversified MHuclear Production Site.
CONF-T750967 (Vol. 1); ERDA-92; Part of
Proceedings of the 3rd Emvizonaemtal Protection
Symposium held in Chicago, Illinois, Septesmber
23~26, 1975, (p. 204-219), 1015 p.

The enpvironmental protection proyrams at the
Savanpah River Plant (SRP) site have expanded
to encompass a vwide range of objectives
including minisizing the release of
contaminants thus ameliorating the impact of
the operations on the environment, and
providing information that can help resolve
regional and natiomal problems. Thersmal
discharges into streams, novement of
transuranic elements in the enviromment, and
coal ash studies are exaamples of these
prograns. Through the use of am integrated
approach to nanagement, the Savannah River
Operations Office has developed an efficient
method for accomplishing its nission as a
production facility while makimg significant
contributions to environmental protection.
Integrated prograss underway include a study
of Pu released from SRP chemical separatioms
areas to deternine the effects of agronomy on
resuspension anrd the soil Pu profile, plant
deposition versus uwptake, and the imfluence
of animals on Pu movement. This program and
others dealing with moaradioactive subjects
are discussed. (JTE}

£366>

Tamura, T., Oak Ridge Hational Laboratory,
Environmental Sciences Division, Oak Ridge, THN.
1975, June

Characterization of Plutonium in Surface Soils
froe Area 13 of the Nevada Test Site. HBY0~-153;
Part of White, H.G. and Dunaway, P.B. (Eds.),
The Radioecology of Plutonium and Other
fransuranics in Desert Eanviromments, Nevada
Applied Ecology Group, Progress Report for 1974,
{p. 27-41), 504 p.

Total plutonium vas determined is nine
surface soil samples (0~5 cm) from Area 13 ia
the Nevada Test Site (NTS). Particle size
segregation vas performed, amd each particle
size fraction of seven samples was analyzed
for plutonive. The coarse silt fraction
(53-20 ul) contained the highest percemntage
of pilutonium in the seil (about 65%).
Evidence of erosional tramslocation of
plutonium was observed in ome of the samples,
and corroborative evidence vas noted in
describing the soil type. Tests with 8 H
nitric acid showed that about 13% of the
plutonium vas leached from the WTS sample,
about 70% from sediments at Oak Ridge and
about 83% from sediments at Hound Laboratory.
In 0.1 B citric acid, about 1% of the
plutonium was extracted from an HTS saaple,
25% from Oak Ridge samples and 44% from
Hound. Iamplications of these results on the
transport of plutoniuve im HTS are discussed.
{Auth)
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<367>
Teves, H.RA., Lawrence Livermore Laboratory,
Livermnore, CA. 1970, #Harch 2

Hethods for Estimating the Production and
Distribution of Radionuclides from Nuclear
Cratering Explosions. UCRL-50230 (Rev. 1) : Part
¢f Knox, J.B., et al, Radiocactivity Released
from Undergrounrd Nuclear Detonaticns: Source,
Transport, Diffusiomn, and Deposition, Chapter 2,
{p. 8=17), 113 p.

The radionuclides produced by the detonation
of a nuclear excavatiom explosive come frosm
fission, fusion and neutron activation of the
paterials in the explosive and the
surrounding rock or soil. Adequate means for
estimating the activities produced by fission
exist and are discussed. However, the
principal products of the fusicn reaction
{tritium) are probably not knowm better than
25%. The latest models for calculating
activation products give estimates for the
significant nuclides, including sodium 24,
panganese 54, and tungsten 185, are generally
vithin a factor of 2 of observed date.
Besults indicate that for calculaticas of
ezxternal exposure due to fallout, more thanm
95% of the induced activity cam be
represented in the suk-surface source, and
later in the clcud source, by as few as five
nuclides. (Auth)

£368>
Thomas, C.¥W., Battelle Hemorial Imstitute,
Facific Horthwest Laboratories, Richland, ¥WA.
1975, Februvary

Atmospheric Fallout Durimg 1974 at Richland,
Yashington and Point Barrow, Alaska. BE¥L-1950
(Part 3); Part of Simpson, C.L., et al, Annual
Report for 1974, (p. 20-21), 287 p-.

Concentrations of Pu 238, Pu 239, Pu 240, and
Am 241 have been measured in air samples
taken at Richland, Washington, and Foint
Barrow, Alaska, since 1962, and the
concentration of several other transuraniaam
radionuclides estimated. During 1974, the
concentrations cf muclear-weapons-produced
radionuclides were 3 to 10 times higher than
those of 1973, as a result of the June, 1973,
Chipese muclear test. Badioactivity levels
on grass samples collected at approximately
40-mile intervals between Los Angeles,
Califormia, and the Canadian terder were
surveyed. The results indicated
concentrations below detectiom levels which
gave I 131 radiation exposure values for the
grass—-milk-man pathway for the U.S5. west
coast of <0.042 amrem, based om a 2-g child
thyroid. These I 131 thyroid ezposures were
tuo to four orders of magnitude lower for
U.5. west coast residents tham those from the
Harch 1972 low yield Chimese nuclear test.
{auth) (Fuu)

Table 1 shows atmospheric comcentrations of
fallout debris froz the Chinese nuclear test of
June 17, 1974 ip surface air at Richland,
Washington. Figure 1 shows radionuclide
concentration in surface air at Richland,
Washington froam 1961-1974.

<369>
Toye Aeday and C.L. Lindekem, Lawcence Livermore
taboratory, Livecrmcre, CA. 1975

The Implications of Sampling from a Log-Normal
Population. CONP-750967 (Vol. 1); ERDA-92; Part
of Proceedings of the 3rd Environmental
Protection Symposiuvm held im Chicago, Illinois,
September 23-26, 1975, {p-. 164-167), 1015 p.
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The eavironmental radicactivity surrounding
the Lawrence Livermore Laboratory (LLL) is
typically log-smormally distributed. The
geometric standard deviation of radicactivity
in all types of samples--air, water, soil,
sewage, and vegetation--is about two.
Hypothesis testing was done using the mean
geometric standard deviation of these
samples. Parametric studies demonstrated the
effect of the number of backgrouand samples,
the magnitude of tolerable errors, the
variability of the sample population, and the
precision of the analysis on the
detectability of differences from matural and
global fallout radicactivity. It was decided
to accept an error probability of 50% that
the analysis would show a sample to be
different from background whem, in fact, it
¥as not, and an error probability of 5% that
the analysis would show a sample to be
background, when in fact, it was not. For
these assumptions, an amalysis nust differ
from background by a factor of 1.6 to
indicate a statistical difference, and a
sample must contain radiocactivity a factor of
8.6 different from background to be 95%
detectable with 50% confidence. The
difference in the mean of two such
populations which is 95% detectable with 50%
confidence is 2.8 if six samples are takenm
from each population. (Auth)

<3705
Wahlgren, H.A., and D.H. Nelson, Argomne
Hatiomal Laboratory, Argonme, IL. 1973

Besidence Times For Plutonivum 239 and Cesium 137
in Lake #ichigan Water. AWL-806C¢ (Part 3); Part
of Radiological and Emvironmental Research
Division Ammual Report, January through
December, 1973, (p. 85-89), 187 p.

Eztensive lake-wide sampling carried out in
Juae, 1972, established the inventory of Pu
239, Cs 137, St 90, and H 3 in the water
colupn of Lake Hichigan. For Sr 90, the mean
lake value fros the experimental reasurements
was 0.81 pCi/l. Based on the average of Green
Bay and Argomme Sr 90 fallout estimates from
precipitation momitoring, the predicted 1973
concentration in Lake Michiganm is 0.71 pCi/l,
assuming the contribution to the lake froam
land runoff to be 2%/yr, and loss of outflow
and by incorporation to the sediments to
equal 2% The difference betveen the
neasured and calculated values may be due to
dry deposition. The cumulative falleut input
of Cs 137 to Lake HMichigan can be deduced
fairly rigorously, since the ratio of 137Cs
to 90Sr is fized in the fission processes. &
Cs 137 —~to-Sr 90 ratio of 1.5 and a Cs
137-to-Pu 239 ratio of 60 have been assumed
to apply to Lake HMichigan. ¥For Pu 239, the
nean activity im Lake Michigan in 1973 is 7 x
10 (E~4) pCisl. If it is assumed that a
constant fraction of the activity present is
removed each year, removal half-times of 1.0
plus or minus 3 yrs for Pu 239 and of 1.3
plus or minus 0.3 yr for Cs 137 are obtained.
There is am apparent comtradictiom in
repoval half-times depending om the smethod
used and this is thought to be a natural
consequence of the initial fallowt input
occurring in a range of particle sizes. (FiHH)

Table 1 shows mean activity, pCi/l, im Lake
Hichigan water in 1973 for Pu 239, Cs 137, Sr 90
and H 3.

<371
Waite, D.A., Oklahoma State University,
Stillwater, OK. 1972
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<371> corT.

The Production and Human Inhalation of Plutoniue
Labelled Particles im the Submicron Range.

Ph.D. Thesis, Oklahoma State Universitys 104 p.
{Dissertation Abstracts, 33(12), 5780-§)

in aerosol prodection apparatus built arouand
an ultrasonic nebulizer was constructed and
tested. Specifically designed to operate at
high efficiency and low air volume, the
apparatus was ideally suited foz work with
aerosol particles tagged with less readily
available isotopes. Sub-microm particles
generated by this sethod were hollov and had
widely varying demsities depending upon their
size. A limited nuaber of exzperiments were
carried out using human volunteers inhaling
an aerosol of known activity, solubility, and
particle size. Data from the voluateers vere
collected over a definite periocd of time by
enough independent means to indicate both
levels and trends concerning aerosol
retention, excretion, translocatiomn, and
distribution. Excretior, retention, and
distribution results following the human
inhalation of these particles were comsistent
with ICRP Lumg Dymamics Task Group models.
The results of such inhalations gave a
consistent pattern of lung depcsition showing
a high lung retemtionm with a long, retaimed
half period for atypical breathing patterns
aimed at maxisizing pulmonary deposition.

The human to husan—~phantom cross calibratioas
which were provided by these hugan inhalatiom
experiments showed that using realistic chest
phantoms to supply basic calibration data and
body-build paraseters to modify such data was
a valid method but ome of first-order
correction omly. Without any phantom
calibration correction, errors up to a factor
of 10 may occur. (Auth) (ND)

<372>
Helty, CoGop Jrn, and H.¥. Tiernanm, U.S. Atomic
Energy Comaission, Division of Operational
Safety, Washington, DC. 14974, October

Assessment of Public Radiation Exzgposure im the
Vicinity of U.S. BAtomic Emergy Coumission Sites.
CONF-T741018; Part of Harty J.C., et al (Eds.),
Proceedings of the 8th Midyear Topical Symposium
of the Health Physics Society on Population
Ezposures held in Knoxville, Tennessee, October,
29-26, 1974, (p. 821-428), 434 p.

There are 27 major AEC sites iam {he United
States which handle or process radioactive
paterials in quantities to warrant the
saintenance of a routine envirommental
monitoring amd@ reporting program. In 1972 as
part of this routime program, these sites
nade an annual assessment of the radiation
dose to the public which could have resulted
from operations conducted at the site.

Actual neasurements of radiocactivity in the
pathways of exposure close to man are used
whenever possible, although for certains
neclides, like poble gases, estimates of dose
are pormally made using effluent and
meteorological data, and appropriate
dispersion equations. BEstimates iaclude (1)
site boundary dose rates, (2} popelation
dose, and {3) the whole-body 80 kilometer
man~rem population dose. Im 1973 estimated
vhole-body dose rates mear the boundary of
AEC sites ramged from less than 1 to about 30
@ren per year, or from less tham 1 to about 6
percent of the radiatiom protection stapdard
for an imndividual. The doses are depeandent
on the types of operations comducted at the
particular site and often on the size of the
site itself. The 80 kilometer man—rtenm
estimates for all AEC sites ranged from less
than 1 to about 195 man—tem per year, the
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maxinmur dee primarily to tritium. (Auth)
Table 5 shows estipated mazinmun dose from Pu to
individuals in the population mear AEC sites.
Table 6 shows estimated maximum dose from U and
Th to individuals in the population near AEC
sites, critical organs are also shown. Table 1
shows estimated maxzimum dose from tritium to
individuals in the population near AEC sites,
including the Nevada Test Site.

£373>
#Witherspoon, J.P., and D.C. Parzyck, Oak Ridge
Hatiomal Laboratory, Envirommental Sciences
Division, Oak Ridge, THN. 1974, October

Population Exposure Estimates as Derived from an
Envir tal A nt Of LWR Fuel Cycle
Facilities, Part 2: Long-Term Population Doses
Following Cessation Of Plamt Operatioms.
CONP-T41018; Part of Hart, J.C., et al (Bds.),
Proceedings of the 8th #Hidyear Topical Symposiun
of the Health Physics Society om Population
Ezposures held@ in Knozville, Tenmnessee, October
21-24, 1974, (p. 199-205), 438 p.

The increased use of muclear power reactors
for generation of electricity vill require a
growth in the number of nuclear fuel cycle
facilities to support the power reactors.
Facilities in the nuclear fuel cycle release
radionuclides to the environment which may
contribute to population radiation dose long
after the nuclear facility has ceased
operation. The long-tera emviroazenmtal
impact of podel support facilities was
studied. The contribution of the long-lived
radionuclides released by the nuclear fuel
cycle plamts to long-term population
exposures was calculated from the time of
cessation of plant operatioas until
significant decay of the radiomuclides. The
nodel plants were typical of current design
and location, and the surrounding populatioms
were representative of present-day
populations. The model facilities iancluded a
wsraniue mill (2000 metric tons of ore per
day), fuel fabrication plants (5 metric toms
of uranium dioxide fuel per day, t metric toa
of uraniup-plutoninm ozxide fuel per day), and
a fuel reprocessing plant (5 metric tons of
fuel per day). The source terms defined for
the four types of muclear facilities have
been referenced previously. The
longest-lived radionuclides released by each
type of plant were emumerated and the area of
radionuclide deposition defined. The
significant pathways of exposure were
exasmined with an evaluation of the population
exposure resultant from resuspension of
deposited activity, ingestion of deposited
radionuclides, and radiation from
contaminated ground surface. Dose estimates
vere made for populatioms (man-rems) living
in the vicinity of the nuclear plamts, and
the average dose was calculated for the
critical organ for each lomg-lived
radionuclide. (Auth)

Table 3 shows estimated long-term radiation
doses to populations within 50 miles of model
fuel cycle. Table 6 shows percemt contribution
of radionuclides (including Ra 226, U 234, U
235, Pu 238, Am 241, Pu 241, I 129) to lomg-term
total-body and organ (bone, liver, kidney,
thyroid and lung) doses of populatioms around
sodel fuel cycle facilities.

£374>
#00d, ReRo, H. Hishita, H. Hamilton, amnd S.
Wakakuwa, University of Califormia, Laboratory
of Wuclear Medicine and Radiation Biology, Los
angeles, CA. UHot given
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<374> CONT.
The Determination of Plutomiuva 238 and Curium
242 in Aqueous Soil Extracts. UOCLA-12-1047; 9 p.

conjunction with a silicon surface barrier
detector. Greater tham 98 percent recovery
of Pu 238 and Cm 242 was obtained froa

4 method is described for the guantitative
deternination of Pu 238 and Cm 2462 contained
in agueous soil extracts. The organic matter
vas destroyed using standard vwet ashing
techniques. The 87.8~h Pu 238 and 163-4 Ca
242 were isclated by co-extraction with iron
and purified using cation exchange
techniques. The fimal eluate is evaporated to
dryness on stainless steel plaschets and
counted using an alpha spectrometer system in

amponinm acetate and sodium hydroxide-pitric
acid extracts of traced soil. The primary
advantages of this method are: 1) secondary
tracers are not needed for the determination
of chemical yields, ard 2) expeasive and time
constaing electrodeposition techaigques are
not required for £inal sample mounting.
{auth}
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<375>

Pearon,; To, HoD. Haillie, and W.A. Kremer,
University of Rochester, School of Hedicine amd
Dentistry, Department of Radiation Biology amnd
Biophysics, Rochester, ¥Y. 1975, April

Energy Spectra amé Fractiomal Absorbed Dose
Bistributions im Linear Energy Traasfer 14~HeV
Weutrons. Health Physics, 28, 443-449;
ORE-3490-552; 7 p.

Heutron energy spectra and fractional
absorbed dose distributioms im Limear Energy
Transfer of a 14-HeV moncemergetic meutron
bea® have been obtained im a tissue
equivalent liquid phantom. Threshold
activation foils were used in the emergy
spectral determinations and a Hossi type
proportional counter for the LET absorbed
dose distributicns. The effects of an
inhomogeneity in the phantom were also
exapined. BResults shoved that the energy
spectron shifted to lover energies as a
function of depth in the phamtce and the
absorbed dose distribution inm LET Showed
rodification with a decrease in the dose
average LET. The inhomogeneous phanton
caused a shift to lower emergies in the
energy spectrur and am increase of the dose
average LET. (Ruth)

<376>

Lachker, J., Y. Patin, and J. Sigaud,
Conmissaeriat a 1°Energie Atomique, Centre
d°Btudes de Bruyeres le Chatel, Service Physigue
Hucleaire, Montrouge, France. 1974

Experinental Study of the Pission Dynasmics for
the Plutoniee 240 Hucleus at Low Excitation
Energy. CEA-CONP-2970; CONP-T7209106; Part of
troceedings of the Interpatiomal Symposium on
Heutron Induced Reactions held im Smolemice,
Czechoslovakia, September =7, 1974, (8 p.)-

The energy dependence of some characteristics
of fission have been studied for the
fissioning nrucleus Pu 240. The variations of
kinetic energies and fragment masses from Pu
239 (d,pf) have been measured as a function
of the ezxcitation emergy of Pu 240. These
results have been analyzed together with
those froam studies of spontanecus fission and
isomeric fission, as reported by other
authors. The results tend to demonstrate the
existence of tvwo modes of fission, the first
node superfluid and the other visgous; these
sodes depend on the mature of the fissioniag
state. (Auth)

<377>
Phelpsy P.L., and L.R. Anspaugh, Lawrence
livernmore Laboratory, Livermore, CR. 1975, June

Pesuspension Element Status Report. UCBL-76536;
NV0-153; Part of Whkite, H.C. and Dupaway, P.B.
{Eds.} , The Radicecology of Plutonium and Other
Transurasics in Desert Environments, NHevada
Applied Ecology Grcup Progress Report for 1974,
{p. 197-20%), 504 p.

Progress to date on research devoted to
developing predictive resuspension models was
sumparized. A previous resuspension element
report {(Amspaugh, et al, 1974) covered the
jinplementation of experiments at the GHUX site
in Area 5 of the Hevada Test Site. Other
recent publications (Anspaugh, et aly, 1978b,
1974c, 1974d4; Porch and Shinm, 1974:; Shimn,
et al, 1974 and Sinclair, 1974) give results
of the various resuspension studies. The

historical resuspensior factor approach was
extended by development of a time-depemdent
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resuspension factor sodel which more
accurately described resuspensions from aged
sources. The most signrificant progress,
hovever, was the synmthesis of soil erosion
stedies, dust flaz measurements, and
resespended plutomiusm concentration
seasurenents into an integrated approach
which also used Healy®’s model of atmospheric
transport and diffusion. The results of this
nev approach may lead to a gemeral
resuspension model that is site-independent.
Current efforts are directed at
characterizing resuspension under a wider
variety of meteorological conditions and at
refining the relationship between vertical
dust f£luz and soil erodibility index. Future
proposed studies are also briefly covered.
{Auth) {JTE)

<378>
Baabe, 0u.6., G.J. Newtom, R.C. Snith, Cod.
Wilkinson, and S$.V. Teague, Lovelace Poundation
for Hedical Education amd Besearch, Inhalation
Tozicology Bescarch Imstitute, Albuguergue, HH.
1974, Deceunber

Characterization of Plutonium Aetosols from an
Industrial Hized-0Oxide Fuel Fabrication
Facility. LF-U49; Part of Boecker, B.B. and
Rupprecht, F.C-. {(Eds.}, Aanual Report of the
Inhalation Tozicology Besearch Institute,
October 1, 1973 through September 30, 1974, {(p.
26-28) , 384 p-

Samples of the aerosols present iam a glove
box during a plutonium oxide and uranium
oxide powder mizing operation vere takem with
a small seven-stage cascade impactor to
deternmine the aerodynagric size distribution
and concentration amd with a Lovelace Aerosol
Particle Separator (LAPS) to study the
characteristics of the particles with respect
to aerodynamics equivalent size. Using alpha
spectroscopy, it vas found that about 11% of
the alpha activity of the aerosol was
associated with Am 241. The size
distributions smeasured with the cascade
impactor had activity mediam aerodynamic
dianeters (AHAD) egual to 1.9 plus or nimus
0.3 (standard deviation)} um and geometric
standard deviations (delta g) egqual to 1.59
plus or einus 0.07 with alpha activity
concentrations best expressed as log-normally
distributed with mediam of 45 nCi/l amd
geonetric standard deviation of 1.8. (Auth)

<379>
Haninger, R.C., Lawremce Livermore Laboratory,
Livermore, CA. 1974, October 23

An Overview of Fundamentals for Radiation
Heasurements. UCRI-76141; CONP-741208; Part of
Proceedings of the 4th Heasurement Science
Symposiue held im Sam Luis Obispo, Califormia,
December 6-7, 1974, (15 po)-

A brief descriptive overview of the basic
concepts ard factors involved in the originm,
detection and measurement of radiatiom from
the nuclear power industry im the environment
is presented. Atomic structure is discussed
and the process of nuclear fission is
described. A short section is devoted to
defining commonly used radiation terminology.
Alpha particles, beta particles, neutrineos,
gamma rays, and neutrons are discussed
individually. The use of gas counters,
semiconductor counters, and scintillation
counters for detecting and measuring
radiocactivity is briefly discussed. (JTE)
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<380>
Sheth, A., S.D. Gabelnick, H.S. Foster, H.G.
Chasanov, and C.E. Johason, Argonae Hational
Laboratory, Chemical Engimerimg Division,
Argonne, IL. 1974, Septeaber

Bibliography of Properties Data om Actinide
Carbides and Hitrides. ANL/CEH/AF-100: 326 p.

The Hatiomal Advamced Fuels program reguires
chenical, mechamical, and theramcphysical
properties of potemtial fast reactor fuel
candidates. Properties data are given for
carbides, nitrides, carbonitrides,
ozxycarbides, and ozxynitrides of uranium amd
pletonive end sized uranium and plutonium
conpounds. In all, 39 different properties
are given for 2% different componnds and
supported by 743 literature abstracts. (Auth}

£381>
Thomas, C.%., Battelle Hemorial Imstitute,
Pacific Horthwest Laboratories, Richland, HA.
1975, February

Radionucides from Nuclear Power Reactors.
BHWL~ 1950 (Part 3) ¢ Part of Simpson, C.L., et
al, Annual Report for 1974, (p. 22-24), 287 p.

The relative concentrations of traasuranium
radionuclides ezpected to be present iam
radicactive wastes from reactors were
calculated. This will aid in predicting the
environmental hazards posed by accidemtal
release of radicactive wastes. To provide
perspective as to the relative amounts of the
radionuclides in nuclear power industry
wvastes their concemtratioms have been
comgared to either Cs 137 or Pu 239. The
very long decay of fissiom product mizture
will reselt im the relatively rapid loss of
the more common short-lived fission products
and will leave a fissiom product spectrum
containing Zr 93, #b 938, S8 151 Tc 99, Se
79, Sn 126, Cs 135 and I 129. The activation
products will vary widely dependent on
changes im construction material. However,
it is believed that the activation
radionuclides of greatest significamce will
be Fe 55, 4n 54, # 3, Wi 63, Co 60 and C 14,
The wmost striking difference in radionuclide
ratios in wastes from nuclear emergy
generation will be in the heavy elemeant
radionuclides. It iz evident that with the
high fuel exposure for the nuclear industry,
the Am and Ce radionmuclides apd Pu 238 will
ba of far greater sigmificance in nuclear
wastes, both im asbundance and im radiological
hazard, than is Pu 239. (Auth} FHH)

Tables 1 and 2 show the activity of fission
products in accunulated waste for the entire
puclear industry (normalized to 1 for Cs 137 and
Eu 239). Table 3 shouws heavy element activities
in nuclear fuels (¥p, Pu, Az and Cg).

<382>
¥ranklin, B.E., and R.L. Watters, U.S. Energy
Research and Develcpment Administration,
Yashington, BC. 1973

A Besearch Program on Transuranic Elements in

Soil-Plant Systems. CONF-750847; Part of
Proceaedings of the 67th Annual Symposium of the
American Society of Agromomy held in Knozville,
Tennessee, August 24-2%, 1975, (p. 123)-

Transuracic elements arise im the nuclear
fuel cycle as a result of the neutron
activation of uwraniua or its activation
products. The elments to be produced inm
largest guantities are Pu, C®, and As.
Rlthough small accidenmtal releases may occur
at power reactors where the production of
these elements occurs, the major source of
environmental comtamination will be the fuel
reprocessing and fabricatiom plants. The
major questions in the soil-plant area tange
from some which are easily amswered to those
vhich regquire immovative approaches, @-G.,
wvhat are the concentratiom factors
{plant/soil) for various soils and plants
under agronomic conditions, what is the
effect of biological and chemical weathering
on these concentration factors, how long does
it take before these elements pass out of the
root zome, and what is the effect of physical
and chemical form of the source material.
There will be strong interactions among these
factors. A nev ERDA research program has
been imitiated which will improve the
accuracy with vhich we cam ansgver these
gquestions. {Auth)

<383>
#ishisa, J., U.S. Atomic Emergy Coammission,
#ashington, DC. 1974

Practional Airborne Release of Plutonium Under
Shipping Accident Conditions. COHF-T40901 (Part
2} ; Part of Proceedings of the 4th Internatiosal
Symposiue on Packaging and Trapsportation of
Radioactive Haterials held in Hiami Beach,
Florida, Septeaber 22-27, 1974, (p. 1148-1161),
1195 p.

The guantity of hazardous material which will
be injected imto the atmosphere under
specific conditions is required to
pre-evaluate the potemtial radiological
consequences from a postulated accident.
Lack of data on the characteristics and
behavior of plutonium aerosols generated
under accident conditions make evaluatiom
difficult even if all accident conditioms
could be guantified. The reported data on
the fractional airborme release of plutonium
and some plutomium compounds available was
compiled and it applied to some situations
found in tramsportation accidents. Under
nost conditions studied the fractiomal
airborme from powder (Activity Hedian
derodynamic Dianmeter approxzimately T um) wvas
greater than fros nitrate solutions. Some of
the nemerous factors influencing airborne
release of Pu are physical and chemical
characteristics of the source materials and
the conditions uwader which the source
paterial exists, alteration of soucce
material and conditions as a result of
accident, alteration of airborme material
prior to release, and resuspension of
deposited material. (Ruth) (RAF)
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<3845
Apspaugh, L.R-, and P-.L. Phelps, Laverence
Livermore Laboratory, Livermore, Ch.

Resuspension Element Status Report. UCRL-76823;

10 p.

1975, Hay 6

The resuspension—inhalation pathway is
generally regarded as the critical pathway
for a few radionuclides of very low
biological availability, such as plutoniusm.
The primary goal of the resuspension element
prograp is to develop a general model for the
prediction of the average concentration of
resuspended contaminamts. This report
briefly sumparizes the past accomplishments,
cucrent studies, and future plans of the
resuspension project beimg conducted at the
USERDA's Wevada Test Site. Past
accomplishments have been the measureaent of
the concentration of resuspended Pu 239 over
short time periocds of consistent meteorology
with concomitant detailed micrometeorological
neasurenents; the develcpment ¢f two interis
predictive sodels and the derivationm of
protective guidelines for soil contanmination
with Pu 239; the derivation of
parameterizations of resuspended soil
concentrations and fluzes as fumctions of
friction velocity and so0il erodibility; the
test of these parameterizations®
applicability to the resuspension of Pu 239;
and the development of an imtegrated approach
to a general resuspension model. Current
studies include the test of the resuspended
soil concentration and flux pareeterizations
at a variety of Test Site locationsg the
development of an airborne platform for the
study of mass f£luxes produced by episodic
events suchk as dust devils; the developnent
of a computer~controlled sampling system for
the testing of model validity; additional
data analysis of collected data: and the
development of improved detectors and methods
for the in situ guantitation of Pu 239 and Am
241 in soils. Future plans are for a major
experimental program im July, 1975, at the
68X location in Area 5 under a wider variety
of metecrological conditions; participation
in proposed trials of clean~up procedures;
and further efforts to develop a gemeral
resuspension model. (Auth)

€£385>
Brown, F., P.T. Good, and J.B. Parker, United
Kingdom Atomic Emergy Authority, Aldermaston,
Berkshire, England. 1970, Jumne

Samppling of Stores for Safeguards Purposes.
COS-4A; 23 p.

The confirpatiom of managements statements
regarding the amount of nuclear material

stored has been accepted as being one of the

wost important fumctions of a Safeguards
Inspector. This report deals with the
determination of the size of the saumple

reguired for various inspection demsities and

with the imspection of stores comtaining
puiclear material im differemt forms or in

units of different sizes. BAn eguation of the
probability of detection of the diversiom (P

sub D) was derived with application to
specific cases. L coamputer progras was

created to obtain numerical values of P sub
D. The results of the program were used to

draw up tables relating the sasple size

required to give 90, 95 and 99% counfidence of
detection of the diversion of various numbers

to the store sizes. (RAF)

£386>

Dolphin, G.¥., Hational Radiological Protectionm
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<384>

Board, Biology Departmemt, Harwell, England.
%973

Haximup Permissible Concentrations and Haximun
Permissible Body Burdens for Tramsplutomic
Elements. Part of Hodge, H.C., et al (Eds.),
Uranium, Plutonium, Tramsplutomic Elements,
Chapter 19. Sprimger-Verlayg, Wew York, Wew York,
(p- 897-908), 995 p.

Permissible standards for ezposure to
transplutonium elements have developed
slowly. A new report should be available in
1973 or 1974. This report will take into
account more recent metabolic data froa
animal experinments and use nevw podels of
transfer of radionuclides from the gut and
lungs to the blood and body tissues. Present
mazimun permissible body burdems are based om
radiation dose to the whole body organs
within the body. Permissible awmounts in body
organs of referemce and ¥PBB for americium,
berkeliea, califormium, einsteimiun, and
fermium are tabulated. For radiological
protection purposes, the critical orgam is
taken as that vhere radiatiom damage causes
the greatest biological effect on the vwhole
body. To ensure that biclogical damage from
exposure to iocmizing radiation is kept to a
minimum, upper limits of envirommental
contanination are recommended at which a
personh may be exposed continuocusly without
accuaulating unaccectable amounts of damage.
These upper limits, or maximum permissible
concentrations, are derived for air and
water. The values for HPBB and HPC are
derived fron egquations developed from
fundamental comcepts of radiological
protection. It is changes imn these which may
affect the presently accepted values. (BBH)

£387>
Pieuw, G., and H. Bultynck, Centre d4¢Etude
Nucleaire, Studiecentrua voor Kermenergie, Mol,
Belgium. 1972

Reference Levels in Health Physics. Part of
Fieuvw, 6. (Ed.), Proceedings of the Tripartite
Symposiur on Safety Heasurements on Huclear
Research held in Brussels, Belgium, April 19,
1971, {(8.3.1-3.3.7).

4 report is presented om radioclogical

protection methods used to insure that the
exposure to ionizing radiation of workers amd
the public due to operation of a nuclear
research center is held to a minimum. The
information is divided into three sections
dealing vith the release of radioactive
liquid waste into rivers and reference levels
in working areas. Stack releases are
monitored, there is continvous monitoring of
suspected parti cles in the air, and milk and
grass samples are regularly checked for I
131, Cs 137 and Sr 90. Pernissible linits
are discussed and eecthods for deteramining
reference levels for source terams of stacks
are presented. Liguid wastes are monitored
after treatment before being released. The
raxinun total somnthly activity release is
4,500 aCi. Durimg 1970, 67% of the total
peraissible amount was released. In all
normal accessible work areas a level of 2.5
aR.h(E~1) is not to be exceeded. In places
vhere the residence time exceeds 30% of the
time, a level of 0.75 aR.b{E~1) is ainmed for.
Work schedules are arranged im order mnot to
exceed a weekly dose of 100 mree. Haxiaum
peraissible contamination of skin contact
surfaces are fixed by the following levels, 5
dps z decimeter squared for alpha emitters
and 50 dps x decimer squared for beta and
gapma emitters. (JTE)
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£388>
Glauberman, He., %.R. Bootmaun, and A.J. Breslin,
Health and Safety Laboratory, Wew York, ¥Y. 1967

Studies of the Significamce of Sucface
Contamination. CONP-55%5; Part of Fish, B.R.
{Ed.} , Proceedings of a Sysposiue on Surface
Contasination held in Gatlinburg, Tennessee,
June, 1964, Pergamon Press, Hew York, Bew York,
{p- 169-173), 423 p.

Rir-surface contamination effects were
studied in a systematic mamner at a
discontinued precious metals recovery plant
where the radiocactive contamipation was
plutonium, and at an operating uranium
processing plant. When contasmipated surfaces
vere sibjected to repeated standardized
conditions of disturbances, reproducible
concentrations of air costamimation were
observed. This only held true for our given
act of conditions. Findings indicated that
air-surface contamination relationships
derived at ome facility will not be valid at
another facility except by coiscidemce. (RAF)

<389>
Holaday, DoA., Not given. 1973

Uraniue Hining Hazards. Part of Hodge, H.C., et
al (Eds.), Uranium, Plutonium, Tramsplutomic
Elements, Chapter 7. Springer-Verlag, New York,
New York, {(p. 295-306), 995 p.

The report discusses the probless inherent in
producing uraniue ores, asethods of evaluation
of hazards, and control procedures.
¥on-radiation hazards are mentioned due to
the fact that uranium aminers are exposed to
all the other hazards imherent to metal
mining but the primary purpose of the article
is a discussion of radiation hazards. Hiners
are exposed to external radiation of ganmema
and beta radiation from ore bodies and from
radicactive dust. The mean radiation rates
from this source range from 0.20 to 0.70
nrem/hr and cause relatively imsignificant
exposures. The primary radiatiomr hazard is
exposure to the daughters of radon which are
continually emitted into opem spaces in
mines. Experiments involving animal
exposures to radon and radon daughters are
discussed as well as studies of human
exposures to radon and radon daughters.
Hethods used to measure radon and radon
daughter concentratiom within mimes are
discussed. Control of radon and radon
daughters ia mine atmospheres is accomplished
by ventilation aad by air cleaming. V¥olume
ventilation must be kept at a minimum,
recirculation eliminated and stagnation of
air avoided. Conservation of veatilatiom air
is possible when it can be cleaned and used
for further dilution ventilation. Factors
determining feasibility of air cleaning are
atmospheric radoam concentration and tine
required for use of cleaned air. (BJC)

<3905
Kukackas L.B.e and R.J. Isler, Brockhaven
Hatiomal Laboratory, Departaent of Applied
Science, Urtom, Long Island, NY. 1973, February

Cost Estimate for Remedial Action Program for
Residences in the Gramd Junction, Colorado Area.
BHL-17433; 23 p. (U.S. Atcmic Energy
Commission)

Cost estimates were made for resedial action
in residemces in the Gramd Junction, Colorado
area in which uraniuva nill tailings were used
as a fill material under and around
foundations. Gamma radiation profiles were
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analyzed and remedial actiom plans formulated
for 226 residemces. Removal of all uramium
tailings under or within 5-ft of the dwelling
vas stipulated for all residemces im which
the ezxternal gamma radiation (EGR) level was
greater than or equal to 0.05 aB/hr above
background, Level 1 of the Surgeon General®’s
guidelines. For residences vwith an EGR
greater tham or equal to 0.001 and less than
0.05 rBR/hr above backgroumd it was presusmed
that the radon daughter concentratiom (RIC)
was greater than 0.01 Working Level (¥WL). In
this case, the use of sealants and grouting
materials in conjumction with appropriate
tailing removal was assumed as an alternative
to complete removal of tailimgs. Econoamic
data were compiled for 226 homes. Eighty
hoses had an EGR less than 0.001 aR/hr above
background and therefore regquired no remedial
action. For the other levels the cost
estimates ranged froam $2360 to $6560. The
average for the 226 residences was $2110.
Based on the established radiation level
criteria and the assumed remedial actionm
plan, a total prograsm cost of $10,000,000 was
estirated for the 4800 residences im Gramd
Junction that have tailings under or mear the
structure. This is approzimately 33% lower
than a previous estimate of $15,000,000 whick
was based entirely om the removal of tailiamgs
from soil under or near areas in which the
ganma radiation level was above background.
Conpared to the latter, the use of sealants
and grouts results im am overall cost
reduction of $1,900,000 (approzimately 13%).
The remainder of the saving ($3,100,000) is
dae to the deletion of any remedial actiom
for residences with an EGR less tham 0.001
aRB/hr above background and for limiting
tailings removal to withinm 5-ft of
residences. (Auth)

<391>
Hoore, P.R., Savanpah River Plant, &ikem, SC.
1974, July

Decontarination of a Highly Radiocactive Chemical
Processing Facility. #ASH-1332; CONF-T40406;
Part of Proceedings of the 2and AEC Environmemtal
Protection Symposium held im Albuquerque, Hew
Hexico, April 16-19, 1974, Vol. 2, (p. 715-725},
1151 p.

Five modules of the highly radiocactively
contaminated “hot caamyon® inm one of the
chemical processing plants for irradiated
fuel at Savannah River Plant were
successfelly decontasinated for imstallatiom
of a new process. Decontamimation was
corpleted in abcut ome year at a cost of
about $150,000. The various techniques
employed, equipment used, and the overall job
plan are described. (Auth)

€392>
Hooteboom-Becksan, Z.H., and B. Verkerk,
Stichting Reactor Centrum Netherlands, The
Hague, Netherlands. 1974, June

Sense and Noansense Over Plutonium Togxicity.
Atoomenergie en Haar Toepassingem, 96(2).,
139-141. (Dutch}

Recent reports on the toxicity (and
carcinogenicity) of plutomium are summarized
and assessed. While some of the more
®alarmist” proncuncements are discounted as
anfounded, it is emphasized that more data
are needed before complete confidence can be
placed in existing safeguards. This data
pust be acquired and evaluated as a matter of
urgency, in view of the expected increase in
plutonium production and usage im fast
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breeder programs over the next decades. (NL)

<393>
Hot given, U.S. Atcmic Emergy Comaission,
Directorate of Regulatory Standards, Washington,
DC. 1973, Auwgust

General Design Guide for Ventilation Systems of
Plutonium Processing and Fuel Pabrication
Plants. REG/G-3.12 (8-73); 6 p.

At plutonium processing and fuel fabrication
plamts, a principal risk to health and safety
is the release and dispersal of radicactive
paterials. The prevemtion of such release
and dispersal is an important function of the
ventilation systems. The regulatory guide
presents methods acceptable to the regulatory
staff for complying with requirements for the
design of ventilation systems for plutonium
processing and fuel fabrication plants.
Sections are devoted to: general safety,
occupied area ventilaticn systess, process
ventilation systems, fans, construction and
layout, testing and momitoring, glove bozes
and other process enclosures, filtration
systems, and guality assurance programs.

{TFD) {JTE}

<394>
Rarrick, H. L., Sandia Laboratories,
hlbuguerque, HH. 1972

#eapon Effects Tests-—Planned Emergencies.
CONP-690103; Part of Willis, C.A. and Handloser,
J.S. {Eds.)}, Health Physics Operational
flonitoring, Proceedings of the 3rd Health
Physics Society Hidyear Togpical Sysposiuvam held
in Los Angeles, Califormia, January 29-31, 1966,
Vol. 3. Gordom and Breach, Science Publishers,
Inc., Hew York, New York, {(p. 1573-1580).

padiation emergencies usually involwve the
following parameters: A large source of
radiation released to the eavironment:
recovery of valuable property of inforamationg
unknown comtamination, exterpal radiation,
and air concentration levels;, mecessary
reentry of perscomnmel into the area;, and high
levels of induced radioactivity in materials
to be recovered. These characteristic
elements also define a weapon effects test.
Three types of test are discussei:s the Small
Boy event, Operation Roller Coaster and tests
in tunnels. In the first type, conducted
slightly aboveground, the entire area,
including bunkers, was covered with fused
silica containing fissico products. Removal
of the fused silica lowered radiation levels
to about one R/hour. Operaticm Roller
Coaster yielded molten plutcniusm metal that
combined with device materials, earth,
concrete and metal. Debris out to a range of
2500 feet from ground zero area was collected
and buried inside the ground gzero area,
together with ccontaminated soil, which had
been scraped to a depth of several imches.

In tuanel tests, the hazards of radiatios,
explosive and toxic gases, unexploded
eiplosives and tunnel damage are momitored
until conditions are safe for reentry of
persobnel. (LR)

€395>
Sehmel, G.A., and F.D. Lloyd, Battelle Hemorial
Institute, Pacific Northwest Laboratories,
Atmospheric Sciemces Departmenmt, Particulate and
Gaseous Waste Section, Richland, WA. 1974,
August; 1976

Particle Resuspension Rates. BEWL~SA-5124;
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<392>

COUP-T40921; Part of Engelmann, R.J. and Sehmel,
God. {Coords.), Proceedings of the
Atmosphere-Surface Exchange of Particulate and
Gaseous Pollutants Syeposiue held in Richland,
Washington, September #-6, 1974, (p. BU46-858),
988 p.

Particle resuspension rates vere measured
during four momths of field testing im a
lightly vegetated area. Resuspension of an
inert submicrometer tracer placed on the
ground in a circle of 22.9 m radius was
measured. At the circle center, airborme
concentrations were measured to heights of
6.1 B. The resuspended plume extended above
6.1 m. Resuspension rates were from 10{E~-10)
to 10 (E~8) fractiom resuspended/sec.
Resuspension rates iancreased nop~lineatly as
a fenction of wind speed. Por wind speeds
greater than 3.6 m/sec, resuspension rates
increased with wind speed to the 6.5 power.
(Auth)

<396>
Sehnel, G.A., and F.D. Lloyd, Battelle Hemorial
Institute, Pacific Horthwest Laboratories,
Atmospheric Sciences Department, Particulate and
Gaseous Waste Section, Richland, ®a. 1974,
august; 1976

Resuspension of Plutonium at Rocky Flats.
BHWL-SA-508%; CONF-T40921; Part of Bngelmann,
R.J. and Sehmel, G.A. {(Coords.), Proceedings of
the Atmosphere-Surface Exchange of Particulate
and Gaseous Pollutants held im Richland,
%ashington, September 4-6, 1974, (p. 757=779},
988 p.

In a Jely, 1973 field experiment at Rocky
Flats, vertical airbormne plutonium
concentrations were determined as a function
of respirable particle size. The principal
sampling site was a 100-foot meteorological
tower which vas instrumented at several
heights with self-orienting, high volume
cascade impactor-cowl systems. Wind speed
instrumentation activated selected impactors
as a function of wind speed. Airborne
plutonium concentrations and concentrations
on airborme soil were measured as a function
of both height and wind speed. Below 10 B,
concentrations decreased with height. BAbove
this height to 30 m, an increase suggested
that an elevated upwind source could be
contributing. The mazimenm airborne
concentration measured was 3.7 x 10(E-15)
Ci/n3. The maximua concentration per gram of
gross airborme soil was 50 pCi/g. Somewhat
higher concentration was found om the
approxirately 2 um airborne soil fractiom.
411 concentrations were sigpmificantly less
than the mazxipum permissible comcentrations.
(Auth)

<397>

Tasbe, %., Hot givem. 1964

Physiological Effects of Plutonium and Health
Physics. Plutoniusm as a Source of
Alpha-Particles. Part of Plutonium, Chapter 3.
Pergamon Press, Wew York, ¥ew York, (p. 85-102),
262 pa

Bipha particles emitted by Pu 239 have a
small range in air, only 3.61 cp. There is
practically no danger for the human body of
bombardment by alpha particles from external
sources. One algha particle with energy
approxinmately 5 HeV is capable of directly or
indirectly creating over 100,000 ion pairs.
This enormous number of ioms created in a
very small space, i.e. over a length of 45 u,
is a characteristic feature of the
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physiological effect of alpha radioactive
isotopes of Pu. The critical ozgas for Pu
varies depending on the solubility of the
toxic material and the way of imntake. Bome
is the critical organ for inhaled, ingested
or injected Pu im soluble form, and under
conditions of slov intake. The lumngs is the
critical organ for inhaled Pu im the

insolutle state. The mayximum permissible body

burden for Pu is taken as 0.08 uCi (0.64 ug)

vhich corresponds to approzimately 1500 alpha
The mazximusm permissible

disintegrations/sec.
Pu concentration im air is 3.2 x10 (E-2j

uCiscn3 and for drinking water it is 0.5 x
10 (E-4) wCi/cm3. The presence of Pu in the

body may be established by examination of the
Note should be taken
of the hazard of Pu beigg introduced into the

bones or by urinalysis.

body through a small open woumnd or through
scar tissue. Zirconium coupounds

administered shortly after comtamination with

Pu have been found to reduce substantially
the Pu burdem in the body. The intravenous
injection of a Ca-Na salt of EDPTA has been
very effective for Pu removal.
for the efficient running of a Pu laboratory
are described such as the use of rubber
gloves, protective overalls amné clothing,
glove bozxes, filtering of the air from hoods
and glove boxes and medical supervision of
personpel. [£4:1:)]

£398>
Unruh, C.HB., Battelle Memorial Institute,
Pacific Northwest Laboratories, Richland, WA.
1970, Januvary

Radiation Protecticn Practices for Transuranium
Badionuclides, A& Manual of Good Bractice.
BNWL-SA-3075; 99 p.

The manwal provides specific information that

canR be useful in establishing and
adaministering safe prograsms for working with
transuranivs radionuclides. Also, it
provides those relatively inexperiemced in
working with transuranium radicnuclides with
the background cf experience that has been
developed by other users. The manual
presents and discusses good practices that
should be observed by management, technical
staff, and technicians. B&mong the topics
covered are the physical aad chemical
properties of the transuranium elements;
facility site selection, facilty design with
such considerations as ventilation, glove
boxes and material handling; personpel
considerations, including traisimg,
protective clothing, personnel dose
peasurenent, and shielding comntrol of
interjor deposition and personnel
decontapination, amd procedures for
energencies. It is pointed out that the
manuval is a manwual of good radiation
protection practices and not a handbook of
physical property data or desigm criteria.
(FUM)

<399>
Cross, F.T., C.H. Bloomster, P.l. Hendrickson,
and I.C. Nelson, Battelle Hemorial Institute,
Pacific Northwest laboratories, Bichland, WA.
1974, Harch

Evaluation of Hethods for Setting Occupational
Health Standards for Uranium Hiners.
PB=-237-744; HIOSH-72-2; 289 p.

The methods and criteria employed im the
development of radiation exposure standards
over the past thirty years are studied.
Literature pertaining to piners is reviewed

General rules
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and evaluated with respect to the criteria

which could have been used im setting
standards in the past which would have
provided maxisum siner protection. Included
in the review are: radiation dose
calculations aand coasensus methods;
epidemiology stadies of uranium miners and
other miners exposed to radom and radom
daughters (flourspar, irom, hard rock, coal,
gold, sanganese, pot ash, and ziac mimers);
biocassay studies of inbaled radon and radon
daughters (Pb 210, Po 210); and epidemiology
studies of other pulmomary radiatiom
exposures to mBam (thorotrast patients,
spondylitis patients, and atomic bomb
survivors). The pertinence of experigental
animal studies, sputum cytology studies,
chrorosome aberration studirs, and
Hantel-Bryam Hodel extrapolation studies are
evaluated. The relationship of cost to nine
operators and incidemce of respiratory cancer
deaths for differemt occupational health
standards are evaluated. The various costs
to govermment amnd society associated with
standard setting methodologies are calculated
apd evaluated. The selection of appropriate
standard setting methodologies and exposure
standards are theoretically evaluated and
compared with respect to cost effectiveness.
Factors influencing enforcenment of exposure
standards including: legal enforceability,
technical capability, and mime owner
compliance are considered. Appendices giving
subjective mine conditions and radom daughter
dose calculations, ramges of plausible
exposure standards for standard setting
methodologies, 1942-1971 ventillation costs
{theoretical and actual) and the health
impact of the standard settimg methodologies
and exposure stapdards are included. (HD)

<400>
Geue, P.J. (Comp.), RAustraliam Atomic Emergy
Commission, Research Establishment, Lucas
Heights, Australia. 1972, August

Huclear Yaterials HManagement and Safeguards.
AAEC-LIB/BIB-362; 95 P

This chronological bibliography with a total
of 508 listed references is presemted in
three parts: 1) conferemces, books and
bibliographies (16 references), 2} safeguards
systess and safeqguard objectives (182
references) , and 3) safeguards techniques and
iastrumentation (310 references). The
literature search of NSA and INIS covers the
period 1969 to August 1972. (RAF)

<401>

Henry, H.P., Oak Ridge Gaseous Diffusion Plant,
Oak Ridge, TH. 1961, Hay 2

Is a4ll Nuclear Radiation Harmful?. K-1470; 25 p.
An analysis is made of available experimental
results on the longevity effects of chronic
low-level radiation upon animals. It is
shown that a statistical average
life~lengthening effect occurs at chromic
life-time radiation exzposure levels below
about 2-5 rad/week; for higher exposures, a
life~shortenirg effect is observed although
the data do show variations among animals.
Similarly, available data om chromic internal
exposures resalting from injection of
radioisotopes show that for such materials of
interest as plutonium and uranius statistical
life-lengthening effects also occur for
comparatively low imjections where higher
injections produce life shorteming. The
principal sources of human data are
statistical studies on the lomgevity of
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radiologists, and these also indicate an
apparent greater life expectancy for this
gcoup as compared to pkysicians in general.
It is noted that available date do mot permit
uneqeivocal deteramination of the over-all
genetic effects of low levels of radiation,
primarily because the data do mot clearly
indicate emvirommental selection primciples.
Some of the philosophical bases involved in
evaluating the over-all somatic and gemetic
effects of low levels of radiation are
briefly discussed. (Auth)

<402>
Long, A.B., Argonne Hatiomal Laboratory, Applied
Physics Division, Argomne, IL. 1971, June

Elutonium Inhalation: The Burdem of Negligible
Consequence. Nuoclear News, 18({6), 69-73.

The mazimum pereissible comcentration in air
of insoluble plutonium accepted by the
Federal government, the Internationmal
Commission on Radiological Protection and the
Hational Commission on Radiological
Protection in 1959 is ¢ = 10 (E-11) uCiscc of
air. The author contends that in the 1light
of data accusulated over the past 10 years a
serious guestion exists vhether the risks
associated with the present Pu02 inhalation
limits are justified by the benefits derived
from activities involving the production of
use of plutonium. The difficulty in
detecting the minute amounts of plutonium in
the air and in the body intemsifies the
problem of enforcing the exposure limits.
Based on an entire lung mass of 1000 g and a
maxirue permissible dose of 0.3 rem/week
there is calculated a maximum permissible
lung burden of 0.016 uCi. This figure in
turn can be used to calculate the maziamum
persissible concentration im air for Pu02 at
the end of 50 years of occupational exposure
{8 hours/day, 5 days/week, 50 weeks/year)
when the pulmomary lung burden is equal to
the maximum permissible lung burden. Owing
to lack of human exposure data, it was
necessary to rely on imhalationm ezperiments
conducted on anipals. This data formed the
basis for the values of pamy of the
paraneters used to establish the present
exposure limits. WHore recent apimal tests
shov a maximuam persissible concentratiom in
air for Pu02 ramging frecm 5.3 x 10 {E-12)
uCiscc to 1.7 2 10(E-15) uCi/cc depending on
the choice of lung and lymph gland mass
chosen as well as the mcdel. {LR)

Table 3 shows the paximua permissible
concentration inm air of Pu 239 Pu02 to give a
dose of 0.3 rems/ueek inr critical organ after 50
years exposure.

<403>
Hickson, J.doy Jo.E. Rose, %.S. Cole, and J.G.
Hamilton, University of Chicageos Chicago, Il.
1944, December 7

Honthly Health Repocrt om Problems Relating to
Procduct for Pericd Endimg October 31, 1944.
CH-2312; 13 p. ({(Declassified January 18, 1956)

Surveys for alpha contamination im rooms, air
and on personnel were made. Air velocity of
not less than 100 feet per minute through
hood openings was recomsended for safe

<50 1>

operatiop with plutonjiuam. Five methods for
detecting plutoniue in urine are described.
Reports are made on inhalation of plutonium
aerosols by rats, absorption of plutoniuvm
from gastrointestinal tract of rat,
adsorption of plutonium on glass, and
distribution of absorbed plutonium in mice.
Radioautographs are presented for mouse
hunerus, tibia, liver and spleen.
Radioautographic, tracer, Pu02 aerosol and
decontasination studies on rats are also
reported. Concentrations of plutonium im air
above tolerance levels, owimg to evaporation
conditions and to transfer methods, are
reported. Precactiomary measures are
proposed. (LR)

<£4048>

Not given, Matiomal Council om Radiation
Protection and Heasuresemrts, Scileatific
Coammittee 14 on Radiological Factors Affecting
Decision Making in a Huclear Attack,
Washington, DC. 1974, November 15

Radiological Factors Affecting Decision-#aking
in a Wuclear Attack. HCRP Report Ho. 42; 66 p.

This more practical revision of HCRP Report
Ho. 29 was prepared to assist in preparedness
activities for large disasters im which
exposure of many people to nuclear radiatiom
is of primary conmcerm. Radiobiological
problens are discussed associated with
nuclear attack using data from accidental
human radiatiom exposures and contemporacy
experinental radiobiological information to
evaluate how fractiomatiom and protractiomn of
radiation exposure night influence the
effectiveness of total~-body radiation
exposure. A systeam for predicting the
outcome of human exposure is developed. A
section of this report is devoted to the
process of decision-making in relationm of
exposure to effect, utilizimg a ®penalty®
table of dose~time consideratioms. (RAF)

<405>
Hot given, U.S. Atomic Energy Conmmission,
Division of Technical Information, Washington,
pc. 1971

Proceedings of the Rocky Flats Symposiue on
Safety in Plutonium Handling Facilities.
CONF-710401; Proceedings of the Rocky Flats
Symposiue on Safety in Plutonium Hamdling
Pacilities held in Goldem, Colorado, April
13- 16, 19713 457 po

The purpose of this meeting was to review and
discuss innovations for the safety of
plutonium operatioms. All those attendinmg
were concerned with and involved in the safe
handling of plutomnium. The symposium was
divided into four gemeral areas: (1) glovebox
design and operation, (2) ventilatiom
systens, (3) fire detection and suppression
systeas, and (4) envirommental
considerations. This volume is a record of
the 42 papers that were presented. It should
provide an indication of the state-of-the-art
of plutonium safety in various facilities and
a starting point for studies to further
improve the safety of plutonium facilities.
Thirty-eight papers have been selected for
input into the data base. (JIE)
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<406>
Bahr, W., W. Hild, and K. Scheffler,
Kernforschungszentrus Karlsruhe, Gesellschaft
fur Kernforschung, Karlsruhe, German Federal
Republic. 1974, October

Experiences in the Hanagement of
Blutonium-Containing Solid Wastes at the Huclear
Research Center, Kacrlsruhe. CONF-741026;
KFK-2089; Part of Proceedings of a Syaposiua on
the Mamagement of Plutonium~-Contaminated Solid
%astes held in Marcoule, Framnce, October 14-16,
1974, (14 p.).

Solid-plutonium~containing wastes from a fuel
production plant, a reprocessing plant and
several research laboratories are treated at
the decontanipation department of the
Karlsruhe Nuclear Research Center for
disposal in the Asse salt mime. The main
guantities of alpha-contaminated solid wastes
are generated within glove boxes.

Cosbustible wastes are collected in plastic
bags or cylindrical cardboard containers
which are removed from the boxes after being
sealed into plastic bags. Woncombustible
wastes are collected separately im
cylindrical cardboard containers. Both types
of wastes are separately collected in 200
liter inforced drums and transported to the
decontamipation departmemt of Karlsruhe,
where they undergo guantitative Pu
determination and treatmemt. Combustible
vastes are incimerated and the flue gases
pass through a series of ceramic filter
candles. &4 Pu concentratior lismit of less
than or equal to 10 mg Pus200 1 drum has been
instituted above which cosmbustible wastes may
not be incinerated, but are conditioned by
special treatment into disposable forms
without volume reduction as axe the
aon~-combust ible wastes which fall into the
same contaminaticn ramge. These wastes as
well as dismantled, contaminated equipment
which has updergone deccntamination and
packaging procedures are disposed of im the
Asse salt amine. Maximum Pu 239 content is 8 ¢
per 200 liter drums, other transuranium
radionuclides, Pu included, are limited to
0.5 Ci per 200 1. Future aspects of waste
treatrent and disposal are discussed. (JTE)

<407>
Bartlett, J.W., Battelle Memorial Institute,
Pacific Northwest Laboratories, Richland, WA.
1975, Hovesmber

hdvanced Methods for Management and Disposal of
Radjocactive Wastes. BHN¥L-1952; Part of Platt,
A.M. (Comp.), Nuclear Waste Management amd
Transportation Quarterly Progress Report for
July through Septesber, 1975, (p. +=17), 351 p.

A conceptual plam vas developed for
nanagesent of high-level waste for purposes
of recovery and use of ecomomic values. Work
on radionuclides migraticn fros nonsalt
formations was completed. The report, soon
to be issued, comcludes that there are
achievable conditions of final geologic
storage for which incentives to partition
transuranics and other muclides from the
vastes are negligible. Amalysis of data froa
the survey of public attitudes toward nuclear
wvaste managenent is near coapletionmn.
Differences in respondent®s attitudes were
found to be real and not an artifact of the
neasurenent technigue. The study of
alternatives for management of iodine and
technetive wvas completed. (ND)

<408>
Borduing L.C., W.E. Draper, C.L. Warmer, R.A.

Koenig, and T.K. Keehan, Los Alamos Scientific
Laboratory, Los Alamos, NH. 1975

The Los Alamos Scientific Laboratory Transuranic
Treatment Development Pacility. COHP-750967
{Vol. 2) 3 ERDA~92; Part of Proceedings of the
3rd Environzmental Protection Syamposiuas held im
Chicago, Illinocis, Septesber 23-26, 1973, (p-
889-905) , 1015 p.

The Los Alamos Scientific Laboratory
Transeranic Treatament Development Facility
established to test candidate
prodection-level solid vwaste reduction
processes at 100-200 1lbs/hr throughput. The
first process selected for development and
evaluation was controlled air imciperation in
a dual-chamber device. UOnder-fire air was
used in the lower (igmition) chamber to
initiate incineration under starved air
conditions. Supplementary air was iamtroduced
in the upper chaaber to complete combustion
of the volatile products and entrained solids
prodeced in the lower chasber. Natural gas
fired burners provided the heat for both
ignition and combustion. This device has
been tested with a variety of syathetic
(i.e., nom-radicactive ) wastes typical of
those expected from a plutonium processimng
area. Future modificatioms and plans are
also being described. (Auth)

<409>

Claiborne, H.C., and F. Gera, Oak Ridge Wational
Laboratory, Chemical Techmology Division, Oak
Ridge, TH. 1974, October

Potential Containment Falilure Hechanisams and
their Consequences at a Radioactive Waste
Repository in Bedded Salt in Hew Hexico.
ORNL-TH-8639;: 84 p.

The report ezamines potential containment
failure mechanisms and estimates their
probabilities and consequences, when
possible, for a hypothetical waste repository
located in bedded salt-breach in southeastern
New Mexzico. The primary conclusion of the
study is that a serious breach of containment
for such a repository, either by humam action
or natural evemts, is only a very remote
possibility and falls into the category of
least likely occurrences which affect
socjety. A sealed repository 600 e
underground would be virtually sabotage
proof; even the surface burst of a 50-megaton
nuclear weapon could mot breach the
containment. The mechanisa of containment
failure with the most serious potential
consequences seess to be the impact of a
meterorite that produces a crater extending
to the disposal horizom. The probability of
such a catastrophic meteorite impact was
estimated at 9.6 z 10(E-13) per year. Based
on the tectomic activity of the Delaware
Basin over the past 200 milliom years, the
probability of faulting through the
repository has been estimated at 4 I 10(E~-11)
per year; however, the probability that
faulting would cause failure of waste
containment is oply a small but unkmown
fraction of this value. Exposure of the
waste horizom to the actiom of . The
contanination of surface aquifers due to this
mechanism of release could be relatively
serious, despite the very long time necessary
to produce such a displacement. (Ruth) (FHi)

<4105
Conche, R., R-. Phillipim, L. Hayet, and G.
Rouffet, Commissariat a 1°Energie Atomique,
Centre d°Etudes Nucleaires, Fontemay-aux—Roses,
France. 1973
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Details of the Disposal of Radioactive Wastes
Contaminated with Plutonius 239. CEA~-COHF-2417;
COKF~-730667; Part of Proceedings of the 15th
Syasposiun of the Committee on Hot Laboratories
of Euratom held it Goesthacht, Germany, June
WU-15, 1973, (p- 721-743). (French)

The processing and storage of radioactive
vastes contaminated with Pu 239 necessitate
special care. The gamma activity and the
very long lifetime of Pu 239 (24,000 yr}
inpose air-tight casings. At
Fontenay-aux-Roses these wastes are processed
in shielded cells. The volume reduction of
compressible wastes, confinement in air-tight
casings, and the transport of the wastes to
decay stations or for storage in air-tight
devices is described im some detail.
{tc~-Auth)

<811>

baly, G.H., and A.S. Kluk, U.S. Emergy Research
and Development Administration, Division of
Haste Management and Transportaticn, Washington,
BC. 1975, april 1

Transuranive Nuclides in the Eavironment from
Hanagenent of Solid Radicactive ®aste.
HASL~291; Part of Hardy, BePop JLu,
Environmental Quarterly, December 1, 1974
through Harch 1, 1975, (p. I-110 - I-126), 227
p-; CONF-741017; Part of Proceedings of the
American MNuclear Society Symposiuam held in
Washington, D.C., October 27-NHovember 1, 1974,
(16 p.)-

Up to 20 percert of solid radicactive wastes
which have been generated at EBDA sites may
be contaminated with transuraniusm nuclides.
Prior to the requirement for 20-year
retrievable storage in March, 1970, solid
wvaste contaminated with transuranium nuclides
was buried with other radicactive waste at
carefully selected locations. A total of
about 900 kg of tramsuranium nuclides are
contained in just over 1 million cubic meters
of radicactive waste at these locations.
Approximately 760 kg of transuranium puclides
are contained in the buried waste, while the
remainder is contained in the stored waste.
Another 80 kg of transuranium nuclides are
contained at the five ccmmercial burial
sites. All evidence to date indicates that
transuranium puclides have not migrated
significantly from their burial lpcation.
{Auth)

<412>

billon, R.L., and R.S. Kemper, Battelle Memorial
Institute, Pacific Northwest Laboratories,
Richland, WA. 1975, lovenber

Decontanination and Densification of Chop-~Leach
Cladding Residues. BHWL-1952; Part of Platt,
RolMo, (Comp.), Nuclear Waste Hanagement and
Tramsportation Quarterly Progress Beport for
July through September, 1975, (p. 19-29, 51 p.

Fuel element cladding residues from the
chop-leach head end process constitute a
low-density, high-surface area metallic waste
with a substantial actinide element
contamination. The feasibility of and
development of methods for removal of long
half-life transuranics fros the cladding
residues and consolidation of the zirconiua
and stainless steel residues was determined.
The stuedy involved: (1) Selection and
laboratory testing of methods for traasuranic
reaoval by aqueous, reagents, molten salt
reagents, and fluzxing during smeltimg; (2)
consolidation of the fuel element halls by

<610>

melting and casting Zircaloy, stainless
steel, Incomel cr alloys of the three; (3)
testing and evaluating the consolidated fuel
hills for long-term waste management; (¥)
absorption and fizationm of tritium into the
waste ingots; amd (5) comsolidatiom of
transeranics removed. The analysis of
high-ezposure PWR fuel cladding confirmed
previous estimates that much of the
transuranic activity could be leached from
the fuel clad, a second substantial portion
vas confined to the corrosion product oxide,
and only about 1/100 of 1% was in the
cladding metal. (WMD)

<413>
Draper, W.E., C.L. %armer, and C.J. Umbarger,
ios Alasos Scientific Laboratory, Los Alanos,
M. 1974, October

Transuranic Contaminated Solid Waste Treatment
Development Facility - ®IDF®. LA-5762-PR; Part
of Transuranic Solid Waste Hanagement Research
Prograams, Quarterly Report, April-June, 1974,
{p- 6), 18 p.

The Facility Desigm Criteria Report had been
published, and the preliminary Safety
Analysis Review was progressing rapidly. The
Process Design Criteria Report was to be
published in July, 1974. The aultienergy
gamma assay system (HEGAS) or box counter has
been installed at the Plutoniua Hanrdling
Pacility (CHB-11). The system was calibrated
for Pu 238 as well as U 235. The detection
limit for Pu 238 is about 3 times lower than
Pu 239 because the I x-ray yield from Pu 238
is approximately 3 times greater tham from Pu
239 per disintegration. (JTE)

<414>
Herceg, J.E., S.L. lLambert, H.E. HcLain, and
C.J. Umbarger, Los Alamos Sciemtific Laboratory,
Health Division, Waste Management Section,
Environmental Studies Group, Los Alamos, HH.
1974, Hay

Transuranic-Contaminated Solid Waste Treatnment
Development Facility, 2413. LA-5614-PR; Part of
Transuranic Solid Waste Hanagenent Research
Programs Quarterly Report, October-December,
1973, {p. 15~17}, 55 p.

A task force was orgamnized to assemble data
on types of incimerators used or being
considered for the processing of transuranic
contapinated wastes and to reviev the choice
of incinerator types for the transuranic
contaninated solid waste Treatament
Development Facility (TDF). The standard
controlled air imcinerator was reconfireed as
the candidate process for the TDF. Other
activities for the zeport period are
suanarized including work towards evaluation
of design capacity, air cleaning design and a
preliminary experimental plan prepared as a
guide for process isstrument design.

Facility design criteria for the TDF were
revieved and updated including umnit
operations for process engineering. The
development of iastrumentations for plutomiuan
assay has progressed both for a modified
PIDLER system monitoring sorted, lov dessity
wastes and the HEGAS system for the assay of
plutonive I z-ray esission of uranium and the
higher emergy gamma rays from plutomiuam and
other transuraric elements. (BEYH)

<415>
Koenst, J.¥W., and D.E. Blane, Hound Laboratory,
Hiamisburg, OH. 1975
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Chemical Coagulatiom of Radicactive Wastes at
High pH. COHWF-750967 (Vol. 2); ERDA-92; Part of
Proceedings of the 3rd Environmental Protection
Symposium held im Chicago, Illinois, September
23-26, 1975, (p. 810-826), 1015 p.

The waste treatment facility at Hound
Laboratory was recently modified for the
treatnent of plutominm-learing wastes. Prior
to July 1, 1975, the facility had been rum at
pH 8.8; however, simce the plant was modified
it bas been vum at pH 11.3 with different
chemical dosages. The improvement in
effluent quality using the higher pH process
{pH 11.3) has been dramatic. Erior to the
changeover, the system effluent activity
levels ranged from 2-3 dis/minsal (914 x

10 (BE~4) uCi/l) specific Pu 238; after the
changeover effluent activity levels ranged
from 0.3-0.5 dis/min/ml (1.04-2.3 z 10 (E~0)
uCisl) specific Pu 238. Total activity
discharged (on a monthly basis) has beemn cut
by more thap a factor of 2, bhecause of the
changeover to the high pH process. Rffluent
levels are about as low as camp be obtained im
this type of waste treatment process. (Auth)

Table 1 Lists the typical cheamical dosages for
Pu removal.

<416>
Hudgey, L.K., and P.C. Halkup, Battelle Hemorial
Institute, Pacific Horthwest Laboratories,
Richland, ®WA. 1975, November

Fyrolysis—Incineration of Combustible Alpha
Hastes. BWNL~-1952; Part of Platt, A.H.,
{(Comp. ), Nuclear Waste Hanagement and
Transportation Quarterly Progress Report for
July through September, 1975, {(p. 31-3%, 5% p.

A pyrolysis-incineration prccess for safe and
economical reduction of the volume of alpha
vastes from 10 to 50-fold as a precursor to
ultimate disposal has been developed.
fodification of the demcanstration unit was
completed to overcome problems that occurred
during operation of the upit. Chamges
incleded relocation of the off-gas lime
outlet, installation of ar air flow
controller, installation of steam additiom
lines, reinforcement of the distributor
support, and redesign of the distributor
plate. RAnalysis of ash collected during the
run indicated a tap demsity of 0.76 g/cr(E+3)
and a carbon contemt of 13 wt%. This
represented a 99.5% burnup of the simulated
waste, which had an ash content of 3.6 wt%.
The volume reduction factor for the simulated
vaste of bulk demsity 0.13 g/cc eas
calculated to be 140. (¥D)

<Bi7>
Hot given, Los Alamos Scientific Laboratory,
Environsental Studies Group, Haste Hanagement
Studies, Los Alamos, WM. 1974, July

Transuranic Solid Waste Maragement Research
Erograns, Quarterly Report, Jamuwary-Harch, 1974.
LA-5666~-PR; 24 p.

The progress for three tramsuranic solid
vaste management research programs funded by
the AEC Division of Waste Hanagement and
Transportation during the pericd of
Januatry-Harch 1974 is reviewed. The interim
storage criteria have bheen redesignated as
guidelines and will be issued as a Los Alanmos
Scientific Laboratory document after
incorporation of final revisions. Studies of
corrosion of mild steel in humid air have
shown that Zinc Chromate Underseal, Chemical

108

and Water~Resistant Rustoleum Industrial
Coating, and Bust Gard do not prevent
corrosion., Analysis of the ¢gaseous products
of radiolysis of cellulosics contaminated
with 1.2 mg Pu 238/g vaste matrix have shoun
hydrogen and carbon dioxide to be the major
products. Waste production is beimg
evaluated on am individuwal process basis, and
flowusheets are being prepared to show
material input and vaste output for each
platonium handling process. The
Transuranic-Contasinated Solid Waste
Treatment Development Facility has been
cedesigned to permit increased research
ability and flexzibility. The prograz to
evaluate past burial practices has been
redirected to emphasize local burial areas.
Fluid dynamics computer codes are being
evaluated for use im soil tramsport,
atmospheric dispersion, and resuspension
models. Agriculteral and population data are
being obtained for the areas surrounding Los
Alamos. (Auth)

<418>
Platt, A.H., Battelle Hemorial Institute,
Pacific Northwest Laboratories, Richland, WA.
1975, YHovember

Huclear Waste Hanagemenpt and Traasportation
Quarterly BReport for July through Septeamber,
1975. BEWL-1952; 51 p-

Progress vithin ERDA nuclear waste management
and transportatiom programs at
Battelle-Pacific Horthwest Laboratories is
described. Advanced methods for the
management and disposal of radioactive wastes
for purposes of recovery and use are
detailed. Included in this section are
reports on: fission by-product management
{partitioning and fuel reprocessiag,
candidate by-products, radioisotopic tracers,
mineral resources, and toxic materials);
radionuclide migration from nomsalt
forpmations; a public attitude migration fros
nonsalt formatioms; a public attitude survey
toward nuclear waste panagement; and
alternatives for management of iodine and
technetium. The decontamination amnd
densification methods of chop-leach cladding
residues with actinide element contamination
were investigated apnd evaluated. Development
studies of a pyrolysis incineration process
for safe and ecomomical reduction of the
voluae of alpha wastes prior to disposal are
reported. MWethods for separating and fiximg
tritiated water for permanemt storage were
exanined and tested. Alternatives for the
disposal of retired contaminated facilities
at Hanford are reported. The risks
associated with the shipping of radicactive
materials (Pu 02 and PuNO3) by truck amnd rail
vere analyzed and evaluated. (ND)

<413>

Boutson, R.C., Battelle Memorial Imstitute,
Pacific Northwest Laboratories, Water and Land
Resources Department, Richland, WA. 1973, Harch

A Review of Studies on Soil-Waste Relationships
on the Hanford BReservation from 1944 to 1967.
BHWL-1464; 59 p.

The literature regarding effects of the
liquid waste disposal operations at Hanford
on the soil environment was summarized.
Radionuclides which normally need to be
considered im waste dispesal imclude St 90,
Cs 137, Pu, Co 60, Ru 106, rare earths and H
3. The sumnary is divided into studies
pertaining to: 1) the vadose zone below a
depth of twenty feet (lower vadose zone); 2)
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the saturated zome; 3) the vadcse zome above
twenty feet (upper vadose zome). The
division is based upon the relative
desirability of these three zomes for nuclear
waste disposal (storage}. Liquid nuclear
wastes have been safely discharged to the
lover vadose zomne for over 20 years.
#igration of these vastes from the lower
vadose zone by the mechanisms of diffusion,
leaching, anrd particulate tramsport is
discussed. It is concluded that: 1) little
povement of soried radionuclides by the above
mechanisas within ten half-lives of even the
long—-lived radiopuclides occurs; 2) the
sorbed radionuclides cas only te removed fros
this zone by a cataclyseic occuzrence im
which the sediment in the zone and the
entrained vastes are both physically removed.
The saturated zone is the seccpd most
desirable zone for radicactive waste
disposal. Since water disposed to the
saturated zone takes several years to travel
from the disposal areas to the Colupmbia River
a finite time period for radicactive decay
ezists. Badicactive wastes accidentally
released to the vadose zome above twenty feet
{epper vadose zope) are carefully monitored
and controlled, simce this is the zome where
possible organisw contact is most probable.
The momitoring prograam is designed to detect
buildup or reconcentration of long-lived
radionuclides such as Sr 90 in the surface
soil or in plants. Biological cycling
studies, including uptake of Cs and Pu by
plants, are discussed. It is concluded that
due to the suitable climate, deep permeable
sediments with adeguate sorption capacities,
and great depth to ground water, the Hanford
prodject offers a nearly ideal environzent for
ground disposal of radivcactive uastes.
{Ruth) (FHH)

<420>
Scusselier, Y., Commissariat a 1l%Enmergie
Atomique, Paris, Framce. 1973, Harch

Safety Primciples In the Storage Cf Fission
Products. CONF-721107; Part of Proceedings of a
Syeposiuvas oh the Management of Radicactive
Wastes from Fuel Beprocessing held in Paris,
France, HNovember 27-December 1, 1572, {(p-
181-198), 1266 p. (Freamch)

The sclutions to be adopted in the storage of
fission products arise on the ones hand from
their activity and on the other from
principles aimed assuring that the storage
¥ill not involve any risk or inconvenience to
future generaticms. The examination of the
radiological harmfulness of the different
constituents of fission products makes it
possible to show that a decontaminationm
factor of 10 (E+3) to 10 (B¢d4) is necessary to
reduce the nozxiouspess of alpha emitters to a
value compatible with a storage near the
surface of the soil apd that that ought to he
guaranteed for a period of 800 y. The other
possibility is storage in a salt formation/or
in a deep geologic formation. Imomng the
latter type, storage in a gramite formation
pregents particular interest because it would
often permit storage under the site of
reprocessing plants and would avoid the
transportation of the fissior products. An
important element in putting a safe policy of
storage into effect is the fipascial aspect.
It is indispensable tc provide for a means of
solidification and fimal storage of the
fission products. (tr—-auth)

<421>
Scusselier, Y., Commissariat a 1%Energie
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<H19>

Atomique, Chatillon—-sous-Bagneux, France. 1972
Present Situation and Future Prospects Regarding
the Probleas Raised by Radiocactive Wastes.
CONP-720453; Part of Proceedings of the
Information Symposiem om Disposal of Radioactive
Waste held im Paris, Framce, April 12-14, 1972,
{p. 193-203), 290 p. (¥French, English Abstract)

At presemt, radicactive wastes do not raise
serious conditioning or storage problenms
mainly because the guantities produced are
small. However, the extremely rapid increase
in the number of nuclear pover stations in
operatio during the coming years will result
in a considerable growth in volume of the
wastes to be stored and mainly, in the amount
of contained radicactivity. It will them be
necessary to deteraine the suitability of
storage sites according to criteria based, in
particular, onm the half-lives of the
contained radionuclides. Although surface
storage methods for low-level wastes
containing only short-lived radionuclides
will continue to be used, appropriate
geological forzations (salt, limestone, etc.)
will have to be selected for the storage of
very long~lived radiopuclides such as
plutosivae. It will be possible to bary
short-lived but highly-active wastes either
very deep underground, or near the surface,
in especially designed bunkers, but always
after solidification. In order to carry
through this policy successfully, it will be
necessary to establish a mechanisam for
collaboration at international level inm a
variety of fields such as adoption of common
standards, intermatiomnalization of storage
centers or joint studies of certain storage
aethods. Thorough studies amust continue on
elipination of krypton frosm gas released by
reprocessing plants, oz on the safe storage
of tritiated effluents. The maim obstacle
likely to be encountered when implementing
this policy will be the local populations®s
opposition to the igplantation of altimate
storage controls. (Auth)

<422>
Wervers, H.J., Stichting Reactor Centrun
Hetherlands, The Hague, ¥etherlands. 1976,
July-Rugust

Storage of Long and Hedium-Tera Radioactive
Waste im a Rock Salt Formation ip Holland.
Atoomenergie en Haar Toepassingen, 16(7-@),
166-174. (Dutch)

Long and medium tern radicactive wastes are
defined as vastes with activity greater thanm
0.2 B/h with insignificant comtent of alpha
sources. There is sufficient space in
Holland for storage of the expected vaste of
these types for the next 50 years, om
reasonable assumpticns of development of
anuclear energy. (NL)

<423>
¥illiams, L.D., Battelle Hemorial Institute,
Pacific Northwest Laboratories, Richland, WA.
1975, Hovember

Transportation Safety Studies. BNWL-1952: Part
of Platt, A.H. (Comp.), Nuclear Waste Hanagement
and Transportation Quarterly Progress Report for
July through September, 1975, (p. 43-51), 51 p.

Assessnent of the risk ian the shipment of
plutonium oxide amd liguid plutonium nitrate
by truck and rail have been coapleted. 2
rodel vas developed and used to calculate the
risks associated with the shipping of
radiocactive materials. System descriptions
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have been completed for use in assessing the
risks in the shipment of noun-high-level
wvastes. Three types of vaste (beta-gamma,
alpha, and alpha-beta—gamma) wers coansidered
in the assessment. The risk analysis code
HEAD was modified to increase its utility.
(8D}

<4245
Franz, Jol., and L.L. Burger, Battelle Hezmorial
Institute, Pacific Northwest Laboratories,
Richland, WA. 1975, May 15

Polymeric Hedia for Tritium Fization.
BHWL-B-830; 24 p.

The synthesis and leach testing of several
polyreric media for tritiue fizatiom are
presented. Tritiated bakelite,
poly(acrylonitrile) amd polystyrene
successfully fixed tritium. Tritium leach
rates at the tracer level appear to be
negligible. Advantages and disadvantages of
the processes are discussed, and fuzrther
bench scale investigations underway are
reported. Rough cost estimates are presented
for the different media and are compared with
alternate approaches such as deep-well
injection and long-term tank storage.
Polymeric media costs are high compared to
deep-well storage and are of the same order
of pagnitude pexr liter of water as for
isotopic enrichment. With this limitation,
polymeric media can be economically feasible
only for highly concentrated tritiated
vastes. It is recommended that the bakelite
and polystyreme processes be exaamined on a
larger scale to permit more accurate cost
analysis and process design. (Auth)

425>

Groeniery W.S., R.E. Blapncc, B.C. Dahlman, B.C.
Finney, A.H. Kibbey, and J.P. Witherspoon, Oak
Ridge Natiomal Laboratory. Chemical Technology
Division, Oak Ridge, TH: Oak Ridge FWational
Laboratory, Emvirommental Sciences Division, 0Oak
Ridge, TH. 1975, Hay

Correlation of Radicactive Waste Treatment Costs
and the Environnmental Impact of Waste Effluents
in the Wuclear Fuel Cycle for Use in
Establishing “As Low As Practicable"
Guides-~Fabrication of Light-Water Reactor Fuels
Centaining Plutonium. ORNL-TH~-4904; 140 p.

A cost-benefit study was made to detersmiae
the cost and effectiveness of radicactive
waste (radwaste) treatment systems for
decreasing the release of radioactive
paterials from a model light-water plutomium
recycle reactor fuel fabrication plant, and
to determine the radiological impact (dose
conmitment) of the released materials on the
envivonment. The study is designed to assist
in defining the term Yas low as practicable®
in relation to limiting the release of
radjoactive materials from nuclear
facilities. The base case model plant is
representative of current plant technology
and has an annual capacity of 300 metric tons
of LWR plutomium recycle fuel. Additional
radwaste treatment equipment is added to the
base case plants in a series of case studies
to decrease the amounts of radiocactive
naterials released and to reduce the
radiological dose conmitment to the
population in the surrounding area. The cost
for the added waste treatment cperatioms and

the corresponding dose commitment are
calculated for each case. In the final
analysis, radiological dose is plotted vs the
annual cost for treatment of the radvastes.
The status of the radwaste treatment methods
used in the case studies is discussed. Sonme
of the technology used in the advanced cases
is im an early stage of development and is
not suitable for imsediate use. The
rethodology used in estimating the costs and
the radiological doses, detailed
calculations, and tabulations are presemnted
in appendices A and B. (Auth)

Table 7.9 shows percent contributions of imhaled
and injested radiomuclids from the gaseous
effluent of a model mixed-oxide fuel fabrication
plant to individeal orgam ({(bone, kidmey, lung,
liver) doses. Table 7.8 shows major
radionuclides (Pu 238, Pu 239, Pu 280, Pu 241,
Am 261) contributing to dose to imdividuals from
gaseous effluents via terrvestrial pathways at
0.5 mile fros a model mized-oxide fuel
fabrication plamt.

<426>
Peters, A.H., JL., Savanpnah River Plamt, BAikean,
sC. 1974, April

Savannah River Plant Effluent Beduction Progras.
CONF-T406406; WASH-1332 (74); DPSPU-T4-30-15;
Part of Proceedings of the 2ad AEC Eavironrmental
Protection Symposiue held in Albuquerque, Hew
Hexico, April 16~-19, 1974, {p. 47-62), 1151 p.

Approaches to the radiocactive effluent
reduction program at the Savamnnah River Plamt
and their effectiveness are discussed.
Orgamizational structure, procedural control,
and operations evaluation are key factors.
{Auth)

<§27>
Reisenauer, A.E., and L.L. Ames, Hanford Atomic
Products Operation, Richlamnd, #A. 1961,
Januarys 1961, June

Removal of Plutonium from 234~-5 Building Waste.
HE-70806~RD; Part of Hamey, W.A. (Ed.}, Chesmical
Effiuents Technology Waste Disposal
Investigations, Janwary-June, 1961, (p. 7), 17 p.
An exchange column of Florida pebble
phosphate, a commercially available aatural
apatite, was found to adsorb plutonium fros
234~5 Building sump waste in laboratory tests
{H¥-70041). Approzimately 90 per cent of the
plutoniun f£rom 415 columes volumes was
adsorbed on a phosphate mineral bed through
which vaste was passed at a flow rate which
provided a residence time cf 3.25 minutes.
Prompt eluticn of the minewal with 1H Ha2c03
recovered more than 90 per cent of the
adsorbed plutoniuva in 2.8 column volumes.
Elutions performed after a time lapse of
three days removed only about 10 per cent of
the plutonium, probably because of diffusion
along radial crystal boundaries. Recharging
the pebble phosphate bed with Ha2HPOY was
necessary before relcoading with plutonium.
Ho visible deterioration of the bed occurred
during three charge~recharge cycles. If
prompt elution of the plutonium-loaded bed is
not practical, the column may be dissolved im
four colusn volumes of 6W HNO3 to recover the
plutonium. (Auth) (Complete Text)
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States (SC), Texas (C), Austin 314
States (SE), South Carolina (SW), Aiken, Savannah Biver Plant 160, 391,

States (SB), South Carolina 238, 239

426




118

GEOGRAPHIC LOCATION INDEX

United
United
United
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United
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United
United

United

United

United

Onited

United

United

United

United

United
United
Onited

United

United

OUnited

United

United

United

United

United
OUnited
United
United
United
United

United

States
States
States
States
States
States
States
States

States

States

States

States

States

States

States

States

States
States
States

States

States

States

States

States

States

States

States
States
States
States
States
States

States

(SW) california (S), Mojave Desert 201

(s¥), California, Soledad Basin 198 .
(SW), California, Santa Barbara Basin 198

(SW), California, La Jolla, Scripps Pier 250

(Sw), California (W), Livermore 303

(SW), California, Barstow 314

(SW), Califormia (W), Livermore (SE), Site 300 363

(SW) , California (W), Livermore, Lavrence Livermore Laboratory 363

(SW), California 368

(SW), Colorade (C), Golden, Rocky Flats 192, 197, 243, 331, 361, 396
(SW), Coloradc (W), Grand Junction 390

(SW) , Great Basin Desert 201

(SW), Nevada (E) 314

(S¥) , Nevada, Nevada Test Site, Area 13 109, 192, 202, 209, 222, 324, 326, 366
(SW) , Nevada, Nevada Test Site 134, 168, 171, 201, 207, 221, 225, 273, 316, 317, 372, 384, 405
(SW), Nevada, Nevada Test Site (S) Frenchman Flat 201, 314

(SW) , Nevada, Nevada Test Site, Area 5 202, 315

(SW) , Nevada, Nevada Test Site, Area 11 202, 222, 324

(SW) , Nevada, Nevada Test Site, Area 11-D 209, 357

(SW) , Nevada, Nevada Test Site, Area 11-C 209

(SW), Nevada, Nevada Test Site, Area 11-B 209

(sW) , Nevada, Nevada Test Site, Area 5, GMX Area 209, 222, 324, 326, 377
(SW) , Nevada, Nevada Test Site (S) 314

(SW) , Nevada, Nevada Test Site, Fortymile Canyon 314

(SW), Nevada, Tonopah Test Range 154, 168, 202, 209, 222, 324, 326

(SW) , Nevada, Tonopah Test Range, Roller Coaster Site 192

(SW), New Mexico, Los Alamos 151

(SW) , New Mexico (W), Granmts 203

(SW) , New Nexico, Los Alamos 205, 215

(SW) , New Mexico, Alamogordo, Trinity Site 235

(SW), New Mexico, Los Alamos, Los Alamos Scientific Laboratory 253, 413
(SW) , New Mexico (C), Albuguerque 314

(SW), New Mexico 409
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United States (SW), Utah 314
United States (SW), Utah (NC), Provo 314
United States (W) 200

United States(NW), Washington (SE), Richland, Hanford Reservation 419
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GLOVE BOXES 176, 313, 343, 378,
393, 397, 398, 405, 406

GLUCAN 57, 93, 95
GOATS 109, 192
GOLD 198 281
GoLD 199 281
GOLDFISH 159
GONADS 26,

110, 115, 256, 257,

GONADS 310, 321
GOPHERS 202
GRANITES 420

GRASSES 109, 172, 175, 192, 205,
348, 353, 368, 387

GRASSES, GALLETA 109
GRASSES, INDIAN RICE 109
GROUNDWATER 306, 409, 419
GROWTH 167

GUINEA PIGS 74, 159
HAFNIUNM 174 194

HAIR 40, 202

HAMSTERS 9, 13, 69, 70, 71, 86,

90, 125, 137, 138, 150, 152, 184,
293

HANDLING 197, 210

HANDS 159, 267, 269, 291, 343

HAZARD ANALYSIS 68, 115, 136, 142,
159, 213, 215, 220, 232, 246,
258, 263, 273, 274, 280, 305,
311, 340, 351, 360, 371, 382,
383, 387, 389, 392, 394, 397,
399, 401, 405, 418, 420

HEAD 62

HEALTH PHYSICS 159, 220, 255, 273,
311, 313, 339, 399

HEART 97, 137

HEAT 211, 213, 223
HEAT SOURCES 340
HEIGHT 243, 245, 396
HEMATOLOGY 18, 39, 43

HEMATOPOIETIC SYSTEM 86, 91, 123,
137, 151, 152, 215, 292
HEMOGLOBINS 39, 119, 143

HISTOLOGY 15, 17, 27, 42, 47, 48,
49, 56, 91, 122, 129, 159

HOLMIUM 166 281

HORMONES 23, 137

HOT PARTICLES 115, 220, 307

HOT SPOTS 311, 334

HYDROGEN 191

HYDROLOGY 217

HYDROXYPROLINE 128

IMMUNE RESPONSE 86, 108, 298, 299

IMPACTION 378

INFORMATION 212, 214, 219, 222

INGESTION 7, 33, 52, 75, 108, 112,
144, 158, 192, 196, 204, 256,
258, 260, 273, 276, 278, 300,
303, 310, 345, 373

INHALATION 2, 3, 4, 6, 7, 8, 16,

29, 34, 35, 50, 52, 55, 61, 62,
64, 66, 68, 69, 70, 72, 74, 75,
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85, 88, 101, 103, 125,
132, 141, 142, 143,
151, 152, 153, 154,
232, 256, 258, 273,
277, 278, 283, 286,
295, 300, 303, 307,
345, 371, 399, 402,

INHALATION

126, 128,
150,
215,
276,
293,
310,

149,
157,
275,
292,
309, 403
INJECTION 3, 17, 19,
23,529, 31, 33, &1,
116, 121, 123, 129,
190, 260, 292, 302

20, 21,22,
42, 105, 111,
130, 151,

INJECTION, INTRAMUSCULAR 35, 37,
s2, 81, 87, 100, 125, 131, 145,
146, 312

INJECTION, INTRAPERITONEAL 32, 39,

53, 63, 96, 101, 102, 103, 110,
13, 144, 215

INJECTION, INTRAPLEURAL 101, 103

INJECTION, INTRAPULMONARY 52

INJECTION, INTRATRACHEAL 25, 51,
75, 103, 138, 143

INJECTION, INTRAVENOUS 5, 9, 10,
12, 16, 18, 24, 27, 32, 38, 39,
43, 44, 45, 46, 47, 48, 49, 56,
57, 59, 60, 80, 81, 83, 84, 87,
90, 91, 93, 94, 95, 96, 98, 100,
106, 107, 108, 113, 117, 118,
120, 133, 138, 140, 142, 143,
148, 152, 215, 215, 249, 270,
272, 286, 312

INJECTION, SUBCUTANEOUS 14, 15,
52, 73, 18, 276

INJURIES 58, 79, 86, 152, 215,
282, 294

INSECTS 54, 205, 298

INSTRUMENTS 68, 203, 215, 236,
246, 250, 309, 313, 316, 317,
322, 323, 332, 338, 346, 359,
371, 400, 418

INTESTINES 112, 114

INTUBATION 101, 153

INVERTEERATES 135, 194, 196

IODINE 26, 146, 299, 309, 358

IODINE 127 175
ICDINE

381,

129 175, 196, 216, 373,
407, 418

IODINE
281,

131 207, 220, 278, 280,
320, 360, 368, 387

ICN EXCHANGE 118, 427

ION FISSION PRODUCTS 213

IONIZATION CHAMBERS 327

IONS 165

IRIDIUM 190 281
IRIDIUM 192 281

IRON 153, 173, 187

IBON 55 182, 196, 220, 281, 381

IRON 59 281

ISOTOPE RATIO 168, 198, 275

KELP 164

125

KIDNEYS 1, 10, 13, 19, 31, 33, 37,
38, 46, 52, 60, 73, 74, 78, 79,
86, 97, 102, 114, 131, 137, 138,
143, 144, 159, 256, 257, 268,
269, 273, 277, 281, 373, 425

KINETICS 14, 75, 78, 181, 376

KRYPTON 421
KRYPTON 85 216, 310, 360

LABORATORIES 253, 323, 348, 351,
354, 365, 369, 406, 415

LABORATORY STUDIES 2, 3, 5, 6, 7,

880, 18, 15, 17, 8. 19, 205
21, 22, 23, 28, 25, 27, 28, 34,
32, 33, 34, 36, 37, 38, 39, 40,
81, 42, 43, 44, 85, 46, 47, 48,
49, s0, 51, 56, 57, 58, 59, 60,
61, 62, 63, 64, 66, 68, 69, 70,
72, 73, 7%, 75, 78, 80, 81, 82,
84, 85, 86, 87, 88, 89, 91, 92,
94, 95, 96, 97, 98, 100, 101,
106, 107, 108, 110, 113, 116,
120, 121, 128, 129, 130, 131,
133, 137, 12, 143, 14a8, 150,
151, 152, 153, 155, 159, 162,
163, 164, 167, 168, 171, 174,
178, 180, 183, 215, 229, 233,
237, 238, 241, 246, 249, 255,
277, 290, 303, 313, 322, 403, 415

LACTATION 384

LAKES 139, 220, 370

LAND 216

LANTHANDM 76

LANTHANUM 180 123, 146, 159, 281

LATENT EFFECTS 23

LATEX BEADS 103

LEACHING 163, 366, 409, 419, 428

LEAD 280, 349

LEAD 203 281

LEAD 210 40, 139, 198, 220, 399

LEAD 211 194

LEAD 212 194

LEAD 214 322

LEAKAGE 313, 405

LEAVES 162, 163, 172, 173, 174,
175

LEGAL ASPECTS 226
LET 283, 375
LETHAL DOSE 53, 76

LETHAL DOSE 50
152, 215, 295

27, 84, 86, 137,

LEUKEMIA
299

3, 717, 79, 86, 123, 298,

LICHENS 204

LIFE-SPAN 70
LIFESPAN 69
LIGHTNING 316

LIPIDS 96, 128, 143

LIQUIDS 338, 364, 419

LITTER

LIVER
16,
43,
63,
78,
9%,
1M1,
123,
138,
146,
204,
i,
310,

175

1,
19,
46,
64,
79,
97,

13

126,

139,

147,

256,

281,

321,

114,
127,
141,
150,
257,
299,
373,

LIZARDS 202

LUNGS
30,
61,
2,
115,
142,
152,
256,
273,
284,
307,
362,

2' U, 8' 9'
23, 31,
52, 53, 57,
69, 72, 73,
84, 86,
102,

32,

115,
131,
142,
153,
268,
301,
403,

1, 2, 4, 7, 8,

34,
62,
73,
126,
143,
153,
257,
275,
293,
310,
37,

128,
148,
154,
259,
277,
297,
311,
a3,

35, 37, a6,
64, 65, 66,
74, 85, 88,

136,
149,
157,
262,
278,
298,
319,
397,

LUTETION 177 281

LYMPH

84, 88, 91, 101,

NODES

10593}
33, 37,
59, 60,
74, 76,
90, 93,
106, 107, 108,

117,
133,
13,
159,
270,
303,
425

12,
38,
62,
77,
95,
110,
120,
137,
148,
192,
273,
306,

13, 16, 25,
50, 55, 58,
69, 70, 71,

101,
138,
150,
192,
263,
279,
299,
321,
399,

102,
141,
151,
215,
265,
281,
303,
330,
402, 425

4, 14, 15, 16, 29, 72,

273, 277, 278, 297, 299

LYMPH SYSTEM

LYMPHOCYTES

153

LYMPHOPENIA 88,

LYSOSOMES

MACROPHAGES

161,

MAMMALS 39,

300

MAMMALS,

275,

153

15, 61, 120, 129,

293

MARINE

19, 302

. 283
141

194

MAMMALS, SMALL 202

MANMARY GLANDS

MAN 23, 86,
147, 14

156,
187,
247,
258,
264,
270,
276,
282,
288,
294,
301,
308,
320,
361,
389,
402,

8,
157,
196,
248,
259,
265,
231,
7 i
283,
289,
296,
302,
309,
321,
362,
394,
4ou,

51,
159,
213,
254,
260,
266,
272,
278,
284,
290,
297,
304,
310,
330,
368,
397,
817,

103,

152,
175,
215,
255,
261,
267,
273,
279,
285,
291,
298,
305,
311,
333,
371,
398,
425

123, 137,

153,
197,
216,
256,
262,
268,
274,
280,
286,
292,
299,
306,
312,
343,
372,
399,

MANGANESE 54 220, 381

MANGANESE 56 281

MARINE ORGANISHMS

MARINE SEDIMENTS

MARINE SYSTEMS

220,

2590

194

182,

139,

¢ 220
198

164, 182,

141, 142, 257,

140,

145, 152, 154, 298,

298

136, 140, 142, 143,

154,
186,
220,
257,
263,
269,
275,
281,
287,
293,
300,
307,
319,
3s1,
386,
uo1,

196,




KEYWORD INDEX

MATHEMATICS 288, 369

BAXIMUM PERMISSIELE BODY BURDEN
213, 291, 297, 330, 386, 397, 402

MAXIMUN PERMISSIBLE CONCENTRATION
115, 265, 280, 281, 306, 307,
322, 360, 361, 38€, 397, 402

MAXIMUM PERMISSIBLE DOSE 255, 273,
307, 387

MAXIMUM PERMISSIBLE VALUE 387
MEAN RESIDENCE TIME 370

MEASUREMENT 10, 50, 60, 62, 63,
82, 116, 129, 130, 143, 157, 179,
183, 186, 188, 189, 199, 203,
206, 218, 220, 239, 246, 250,
252, 259, 267, 290, 292, 315,
317, 318, 322, 323, 325, 330,
333, 338, 339, 382, 343, 3u4n,
346, 357, 360, 364, 366, 369,
371, 374, 378, 400, 406

MEATS 304, 320, 352

MEDICAL MANAGEMENT 271, 397

MEDICINE 261, 329

MERCURY 306, 309

METABOLISM 2, 19, 31, 33, 52, 53,
59, 83, 86, 110, 113, 136, 137,
138, 150, 151, 152, 159, 191,
215, 220, 300, 309

METALS 306, 363

METAPLASIA 284, 295

METASTASIS 29

METEORITES 409

METEOROLOGY 159, 201, 220, 224,
316, 345, 356, 384, 396

METHODS 24, 66, 71, 110, 113, 125,
177, 183, 184, 185, 186, 188,
203, 204, 220, 236, 246, 246,
247, 249, 250, 285, 290, 308,
315, 316, 317, 321, 323, 327,
341, 344, 374, 391, 800, 403,
418, 426

MICE 27, 28, 32, 39, 52, 73, 74,
84, 86, 91, 93, 94, 96, 107, 110,
136, 137, 138, 140, 143, 146,
147, 150, 151, 158, 159, 190,
296, 403

MICE, CACTUS 202

MICE, CANYON 202

MICE, DEER 202

MICE, GRASSHOPPER 202

MICE, KANGAROO 202

MICE, POCKET 202

MICROORGANISHS 161

MICROSPHERES 151, 152, 215

MILK 28, 86, 104, 220, 304, 320,

333, 344, 348, 349, 352, 353,
355, 368, 387

MILLING 135, 373
MINERALS 122, 217
MINING 135, 203, 2¢&4, 322, 389,

126

MINING 399

MITOCHONDRIA 137

MITOSIS 137, 151, 215

MODELS 139, 157, 220, 255, 265,
279, 299, 304, 305, 321, 335,
336, 342, 345, 367, 373, 384,
399, 402, 417, 418, 423, 425

MODELS, MATHEMATICAL 38, 135, 139,
227, 231, 232, 258, 259, 263,
272, 273, 3711

MOISTURE 344

MOLLOUSKS 194, 352

MOLYBDENUM 245, 309

MOLYBDENUM 99 281

MONITORING 136, 146, 147, 158,
159, 224, 309, 331, 338, 346,
354, 355, 356, 359, 364, 365,
372, 387, 393, 394, 403, 405, 419

MONKEYS 68, 151, 152, 215

MONOMERS 57, 9%, 105, 187
MORPHOLOGY 200, 235
MORTALITY 11, 69, 70, 86, 89, 141
MOSSES 204

MUSCLES &, 10, 29, 62, 63, 114,
137, 192, 194, 196, 207, 277, 281

MUTATIONS 135, 299, 307

NATURAL GAS 344

NEODYMIUN 144 19%

NEOPLASNS 18, 19, 43, u4, 79, 83,
86, 86, 97, 101, 129, 141, 151,
152, 215, 258, 277

NEOPLASMS, BENIGN 25

NEOPLASMS, MALIGNANT 17, 22, 25,
27, 29, 30, 41, 49, 56, 58, 73,
77, 86, 88, 94, 99, 103, 115,
123, 142, 156, 260, 284, 287,
296, 298, 299, 307, 399

NEPTTNIONM 237 194

NEPTUNIUN 180, 381

NEPTUNIUNM 235 146

NEPTUNIUM 237 145, 238, 239, 338

NEPTUNIUM 239 320, 368

NERVOUS SYSTEN 306

NEUTRON ACTIVATION 207, 367, 375

NEUTRONS 84, 159, 211, 249, 251,
287, 321, 327, 343, 358, 375

NICKEL 306

NICKEL 59 281
NICKEL 63 381
NIOBIUNM 135, 244
NIOBIUM 93 381
NIOBIUM 95 74, 123, 281, 332

NITRATES 133

NITRIC ACID 366

NITROGEN 31

NOSE &1

NUCLEAR EXPLOSIONS, CHINESE 363

NUCLEAR FACILITIES 135, 197, 208,
218, 219, 224, 236, 253, 307,
320, 325, 331, 339, 345, 359,
364, 365, 372, 373, 378, 387,
388, 393, 398, 406, 408, 413,
415, 417, 418, 426

NUCLEAR POWER 213, 226, 329, 400

OATS 86

OCEANS
349

139, 165, 198, 199, 220,

OPERATION ROLLER COASTER
202, 209, 222, 326, 3%

132, 154,

ORGANIC COMPOUNDS 180
ORGANIC MATTER 233

ORGANS 36, 60, 62, 63, 76, 78,
145, 215, 264, 273, 277, 278,
291, 321, 345, 372, 373, 397,
402, 425

OVARIES 73

OXYGEN 50

OXYGEN ENHANCEMENT RATIO 251

PACEMAKERS 340

PACKAGING 223

PALLADIUN 103 281

PANCREAS 277

PARTICLE SIZE 7, 9, 34, 55, 58,
71, 88, 103, 104, 125, 138, 154,
157, 198, 203, 209, 236, 240,
243, 245, 263, 265, 279, 305,
359, 361, 366, 370, 378, 39

PARTICLES 61, 90, 154, 163, 171,
184, 185, 220, 262, 265, 279,
309, 310, 328, 336, 345, 356,
371, 405

PARTICLES, AIRBORNE 138, 236, 243,
244, 245, 293, 331, 347, 359,
361, 364, 369, 383, 395, 396

PATHOLOGY 15, 17, 19, 20, 21, 22,
42, 44, 45, 47, 49, 56, 58, 69,
70, 75, 88, 89, 112, 123, w1,
156, 159, 215, 264, 399

PEAS 175

PERSONNEL 143, 159, 177, 213, 248,
267, 276, 283, 309, 330, 343,
398, 397, 398, o1

pE 161, 167, 173, 190, 270, 324,
415

PHAGOCITOSIS 15, 61
PHANTOMS 124, 321, 362, 371, 375
PHOSPHATES 10, 122, 127, 427
PHOSPHOLIPIDS 143

PHOSPHORUS
193

26, 31, 34, 159, 180,

PHOSPHORUS 32 84, 146, 220, 281,




KEYWORD INDEX

EHOSPHORUS 32 320

PHYSICAL FORM 110, 164,

382

165, 170,

PHYSICAL PROPERTIES 7, 156, 194,
235, 309, 380, 383, 398

PHYSIOLOGY 200, 207, 306, 397

PIGMENTS 159

PLACENTAS 28

PLAICE 139

PLANKTON 164, 194

PLANT-SOIL INTERACTION 303

PLANTS
137,
168,
175,
209,
258,
344,
363,

86,
151,
170,
191,
212,
273,
348,
365,

109,
160,
171,
200,
213,
303,
351,
369,

134,
162,
172,
201,
215,
320,
352,
382,

135,
163,
173,
204,
220,
328,
353,
419

136,
165,
174,
205,
230
326,
357,

PLANTS, NUCLEAR 197

PLASTICS 265

PLATINUYM 190 194

PLOWSHARE 207
PLUTONIUM 1, 2, 3, 8, 11, 26, 28,
29, 29, 33, 41, 57, 65, 84, 86,

91, 92, 109, 113, 120, 126, 132,
133, 134, 135, 136, 137, 142,
143, 146, 147, 148, 155, 158,
160, 166, 176, 177, 178, 179,
183, 186, 187, 188, 190, 197,
202, 205, 206, 209, 215, 221,
222, 223, 232, 247, 248, 250,
257, 259, 266, 267, 268, 273,
277, 280, 283, 286, 288, 291,
292, 299, 301, 309, 311, 313,
314, 315, 317, 324, 326, 331,
350, 357, 359, 360, 362, 365,
366, 371, 372, 377, 380, 382,
384, 388, 392, 394, 396, 401,
403, 405, 406, 419, 421, 427
PLUTONIUM CARBONATES 128
PLUTONIUN
84, 104

CHLORIDES 35, 37, 52,

PLUTONIUM CITRATES 38, 48, 50, 52,
62, 63, 81, 87, 100, 106, 110,
114, 120, 138, 161, 162, 163,
190, 270, 312

PLUTONIUM COMPOUNDS 380

PLUTONIUM FLUORIDES 16, 141, 142

PLUTONIUM NITRATES 1, 2, 4, 5, 6,

12, 16, 25, 27, 35, 52, S3, 56,
84, 100, 107, 126, 131, 138, 141,
12, 161, 162, 163, 169, 237,
269, 282, 286, 294, 312, 383,
418, 423

PLUTONIUM NITRIDES 380

PLUTONIUM OXALATES 138
PLUTONIUM OXIDES 2, 7, 9, 14, 15,
16, 30, 34, 35, 37, 52, 55, 58,
61, 66, 68, 69, 71, 85, 8E, 90,
101, 103, 104, 112, 118, 125,
138, 141, 142, 149, 150, 152,
157, 161, 162, 163, 184, 185,
223, 236, 262, 263, 265, 278,
286, 295, 307, 373, 378, 383,

402, 418, 423

PLUTONIUM 236

PLUTONIUN 237

PLUTONIUNM 238

101, 102,
153,
189,
210,
232,
262,
326,
348,
368,
415,

152,
175,
204,
229,
258,
319,
7,
363,
413,

PLUTONIUM

16,
24,

42,

50,

68,

88,

103,
110,
119,
127,
140,
152,
167,
184,
198,
218,
243,
263,
276,
293,
303,
326,
3u2,
361,
397,
425,

17,
25,
43,
s4,
71,
89,

104,

1
12
12
14
15

168,

18
20

220,

24

265,

27

294,
306,

32
34

363,
402,

42

239
18,
27%
us,
56,
12,
90,
1,
1,
8,
1'
3,

Se
4,

9
8,

8,
54

6

PLUTONIUN 240

195, 196,

310, 326,
376, 422,

PLUTONIUN 241

310, 338,
PLUTONIUN 242 306, 338,

127

164, 188

1
30

103,
162,
192,
211,
235,
263,
337, 340, 342,
349,
373,
417,

4,
19,
30,
45,
61,
74,
93,

105,
115,
122,
129,
182,
156,
169,
192,
207,
224,
252,
269,
281,
295,
307, 310,
333,
346,
369, 370,
406,

168, 171,
198, 209,

115, 218, 246, 258,
361, 373,

0

r
112,
163,
195,

215,
236, 237,

306,

351,
374,
422,

5, 6, 9,

20,

31,

46,

62,

75,

95,
106,
116,
123,
130,
144,
157,
170,
194,
209,
228,
256,
272,
282,
296,

337,
347,

410,

PLUTONIUM, METALLIC

PLUTONYL ACETATES 25

PLUTONYL NITRATES

POLONIUM 74

36, 66,

%2,
169,
196,
218,

310,

353,
381,
425

21,
32,

47,

63,

76,

9%,

107,
17,
124,
131,
150,
164,
171,
195,
213,
232,
258,
273,
285,
297,
3125
33s,
49,
376,
413,

22,
38,
48,
64,
71
98,

69, 88,
151,
170,
198,
220,
256,
312,
3us,
354,
402,

1, 15,

23,
40,
49,
67,
82,
101,

108,
118,
125,
138,
151,
165,
182,
196,
215,
235,
262,
275,
290,
302,
319,
341,
352,
381,
422,

182, 194,

218, 232,
235, 252, 256, 258, 290, 306,

422,
422

154

113

POLONIUN CHLORIDES 27

POLONIOUN 210 27,
194, 215, 220, 281, 348, 353,
354, 399

POLONIUN

POLONIUN

POLONIUN

POLONIOUN

POLONIUN

212
214
215
216
218

194
19
194
194
194

337, 338, 361, 368,
425

425

135, 139, 152,

e 322

POLYCARBONATES 265

POLYMERS

57, 93, 9%,

PONIES 66

POPULATION

190, 428

345, 372, 373, 425, 426

POPULATION DENSITY 54

142, 215, 304, 307,

POROSITY 227

POTASSIUM 319, 339
POTASSIUN 80 139, 355
POTASSIUN 42 281
POWER PLANTS 329

POWER PLANTS, NUCLEAR 135, 139,
191, 216, 299, 307, 381, 382
POWER SOURCES 210
PRASEODYNIUM 143 281
PRASEODYNIUM 144 4, 150

PRECIPITATION
236, 250, 334

163, 183, 201, 220,

PEECIPITATION, CHEMICAL 186
PRECIPITATION, ELECTROSTATIC 378
PRECIPITATION, SNOW 206

PREDICTIONS 273, 302, 335, 336,
342, 404

PREGNANCY 28, 29, 86
PREPARATION 324

PRINATES 55, 68, 85, 86, 142, 149,
151, 152, 215, 293

PROCESSING 197

PROCESSING PLANTS 320, 424
PROCESSING PLANTS, NUCLEAR 391
PRODUCTIVITY 175

PROGENY 28, 29, 159
PROJECT RULISON 208
PROJECT 57 202, 209, 222
PROMETHIUM 74, 146
PRONETHIUM 142 281
PROMETHIUM 147 123, 152, 215
PROPHYLAXIS 264

PROPORTIONAL COUNTERS 246, 375
PROTACTINIUN 231 194
PROTECTIVE COVERING 159, 397

PROTEINS 31, 81, 84, 107, 119,

133, 137, 153, 159, 187, 301
PROTOZOA 137
PUNCTURE 131, 267
RABBITS 10, 30, 39, 40, %1, 61,

68, 74, 15, 84,
137, 142, 159

123, 128, 133,

RABBITS, JACK 192

RABBITS, WILD 202
RADIACTIVITY 274

RADIATION ALERT NETWORK 347

RADIATION DETECTION, IN VIVO 124,
150, 157, 248, 290
BRADIATION DETECTORS 66, 151, 159,
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RADIATION DETECTORS 179, 188, 247,
2u8, 249, 252, 317, 319, 330,
332, 346, 358, 362, 374, 379,
384, 414

RADIATION DOSE 9, 11, 12, 19, 20,
2%, 22, 23, 26, 28, 82, 4N, 41,
48, 49, 58, 59, 60, 67, 69, 70,
88, 89, 98, 99, 116, 121, 123,
128, 135, 147, 156, 158, 196,
213, 251, 264, 265, 273, 277,
278, 298, 299, 305, 311, 321,
327, 329, 345, 360, 363, 368,
372, 373, 390, 399, 404, 409,
425, 426

RADIATION DOSIMETRY
279,

139,
321, 327, 329, 398

156, 251,

RADIATION EFFECTS 22, 23, 26, 40,
42, 43, 44, 47, 48, 49, 51, 54,
s8, 60, 65, 69, 70, 75, 76, 83,
89, 91, 97, 98, 107, 115, 123,
128, 133, 135, 137, 139, 142,
147, 150, 153, 155, 156, 159,
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Part of Barron, E.S.G., et al, Monthly Health
Repcrt on Problems Relating to Product for Month
of May, 1945, (p-. 12-15), 47 p. 1

Part of Barron, E.S.G., et al, Health Problems
Relating to Product for Month of March, 1945, (p.
20-24) , 34 p. 81

Part of Barron, E.S.G., et al, Health Problems
Relating to Product for Month of March, 1945, (p.
18-20), 34 p. 100

Part of Barrom, E.S.G, et al, Monthly Health
Repert on Problems Relating to Product for Month
of May, 1945, (p. 32-35), 47 p. 34

Part of Biological and Medical Research Division
Annual Report, 1967, (p. 180), 300 p. 94

Part of Boecker, B.B. and Rupprecht, F.C. (Eds.),
Annual Report of the Inhalation Toxicology
Research Institute, October 1, 1973 through
September 30, 1974, (p. 43-47), 384 p. 66

Part of Boecker, B.B. and Rupprecht, F.C.
Annual Report of the Imhalation Toxicology
Research Institute, October 1, 1973 through
September 30, 1974, (p. 145-149), 384 p. 69

(Eds.),

Part of Boecker, B.B. and Rupprecht, F.C.
Annual Report of the Inhalation Toxicology
Research Institute, October 1, 1973 through
September 30, 1974, (p. 156-159), 384 p. 70

(Eds.),

Part of Boecker, B.B. and Rupprecht, F.C.
Annual Report of the Inhalation Toxicology
Research Institute, October 1, 1973 through
September 30, 1974, (p. 40-42), 384 p. 72

(Eds.),

Part of Boecker, B.B. and Rupprecht, F.C.

Annual Report of the Inhalation Toxicology
Research Institute, October 1, 1973 through
September 30, 1974, (p. 80-84), 384 p. 258

(Eds.),

Part of Boecker, B.B. and Rupprecht, F.C.

Annual Report of the Inhalation Toxicology
Research Institute, October 1, 1973 through
September 30, 1974, (p. 24-28), 384 p. 378

(Eds.),

Part of Brues, A.M. (Ed.), Division of Biological
and Medical Research Quarterly Report, February,
March, April, 1951, (p. 72-84), 229 p. 140

Part of Bujdoso, E. (Bd.), Proceedings of the IRPA
2nd EBuropean Congress on Radiation Protection held
in Budapest, Hungary, May 3-5, 1972. Akademiai

Kiado, Budapest, Hungary, (p. 303-306), 655 p. 40

Part of Chemistry Division Amnual Report, July
1972 through Jume 1973, (p. 10-12), 176 p. 229

Part of Cole, K.S., et al, Monthly Report on
Problems Relating to Product for Period Ending
July 31, 1944, (p. 4-6), 6 p. 37

Part of Division of Biological and Medical
Research Annual Report, 1973, (p. 137-143), 242 p.
57

Part of Dougherty, T.F., et al (Eds.), Proceedings
of a Symposium on Some Aspects of Internmal
Irradiation held at The Homestead, Heber, Utah,
May 8-11, 1961. Pergamon Press, New York, New
York, (p. 145-162), 529 p. 155

Part of Dougherty, T.F., Research in Radiobiology,
Annual Report of Work im Progress on the Chronic
Toxicity Program, (p. 127-132), 209 p. 17

Part of Dougherty, T.F., Research in Radiobiology,
An Annual Report of Work in Progress on the
Chronic Toxicity Program, (p. 221), 225 p. 18

Part of Dougherty, T.F., Research in Radiobiology,
Semiannual Report of Work in Progress on the
Chronic Toxicity Program, (p. 3-55), 185 p. 24

Part of Dougherty, T.F., Research in Radiobiology,
An Annual Report of Work in Progress on the
Chronic Toxicity Program, (p- 75-77), 225 p. 31

Part of Dougherty, T.F., Research in Radiobiology,
An Annual Report of Work in Progress on the
Chronic Toxicity Program, (p. 166), 225 p. 41

Part of Dougherty, T.F., Besearch in Radiobiology,
Annual Report of Work inm Progress on the Chromic
Toxicity Program, (p. 129), 136 p. 42

Part of Dougherty, T.F., Research in Radiobiology,
An Annual Report of Work in Progress on the
Chronic Toxicity Program, (p. 99-143), 225 p. 44

Part of Dougherty, T.F., Research in Radiobiology,
An Annual Report of Work in Progress on the
Chronic Toxicity Program, (p, 150-165), 225 p. &5

I ——
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Part of Dougherty, T.F., Research in Radiobiology,
An Annual Report of Work in Progress om the
Chronic Toxicity Program, (p. 144-148), 225 p. U6

Part of Dougherty, TI.F., Research in Radiobiology,
Annual Report of Work in Progress on the Chronic
Toxicity Program, (p. 133-135), 136 p. 47

Part of Dougherty, T.F., Research in Radiobiology,
Annual Report of Work in Progress cn the Chronic
Toxicity Program, (p. 120-142), 231 p. 48

Part of Dougherty, T.F., Research in Radiobiology,
Annual Report of Work in Progress on the Chronic
Toxicity Program, (g- 132), 135 p. 49

Part of Dougherty, T.F., Research in Radiobiology,
Annual Report of Work in Progress in the Internal
Irradiation Program, (p. 197-206), 268 p. 59

Part of Dougherty, T.F., Research in Radiobiology,
An Annual Report of Work in Progress on the
Chronic Toxicity Program, (p. 200-207), 225 p. 67

Part of Dougherty, TI.F., Research in Radiobiology,
Annual Report of Work im Progress in the Internal
Irradiation Program, (p. 365-371), 380 p. 82

Part of Dougherty, T.F., Research in Radiobiology,
An Annual Report of Work in Progress on the
Chronic Toxicity Program, (p. 43-72), 225 p. 89

Part of Dougherty, T.F., Research in Radiobiology,
Annual Report of Work in Progress on the Chronic
Toxicity Program, (p. 85-98), 172 g. 98

Part of Dougherty, T.F., Research in Radiobiology,
Annual Report of Work in Progress on the Chronic
Toxicity Program, (p. 221), 231 p. 116

Part of Dougherty, T.F., Research in Radiobiology,
Annual Report of Work in Progress on the Chronic
Toxicity Program, (p. 93-110), 209 p. 117

Part of Dougherty, T.F., Research in Radiobiology,
An Annual Report of Work in Progress on the
Chronic Toxicity Program, (p. 215-220), 225 p.

121

Part of Dougherty, T.F., Research in Radiobiology,
An Annual Report of Work in Progress on the
Chronic Toxicity Program, (p. 224-225), 225 p.

129

Part of Dougherty, T.F., Research in Radiobiology,
An Annual Report of Work in Progress on the
Chronic Toxicity Program, (p. 168-196), 225 p.

130

Part of Dougherty, T.F., Research in Radiobiology,
Semiannual Report of Work im Progress on the
Chronic Toxicity Program, (p. 58-65), 135 p. 178

Part of Dougherty, T.F., Research in Radiobiology,
Annval Report of Progress in the Internal
Irradiation Program, (p. 277-296), 326 p. 180

Part of Egami, N. (Ed.), Radioactivity and Fishes.
Contamination, Injuries, and Utilization, (p. 298-
315) 26

Part of Enewetak Radiological Survey, (p. 526-
541), 736 p. 196

Part of Engelmann, R.J. and Sehmel, G.A. (Coords.
) » Proceedings of a Symposium on Atmosphere-
Surface Exchange of Particulate and Gaseous
Pollutants (1974) held in Richland, Washington,
September 4-6, 1974, (p. 780-790), 988 p. 236

Part of Engelmann, R.J. and Sehmel, G.A. (Coords.
) » Proceedings of the Atmosphere-Surface Exchange
of Particulate and Gaseous Pollutants Symposium
held in Richland, Washington, September 4-6, 1974,
{p. 846-858), 988 p. 395

Part of Engelmann, R.J. and Sehmel, G.A. (Coords.
) » Proceedings of the Atmosphere-Surface Exchange
of Particulate and Gaseous Pollutants held in
Richland, Washington, September 4-6, 1974, (p.
757-779), 988 p. 396

Part of Fieuw, G. (Ed.), Proceedings of the
Tripartite Symposium on Safety Measurements on
Nuclear Research held in Brussels, Belgium, April
19, 1971, (A.3.1-A.3.7) 387

Part of First, M.W. and Morgamn, J.M., Jr.
Proceedings of the 11th AEC Air Cleaning
conference held in Richland, Washington august 31-
September 3, 1970 (p. 697-720) 869 p. 141

(Eds.) .,

Part of Fish, B.R. (Ed.), Proceedings of a
Symposium on Surface Contamination held in
Gatlinburg, Tennessee, June, 1964, Pergamon Press,
New York, New York, (p. 169-178), 423 p. 388

Part of Haney, W.A. (Ed.), Chemical Effluents
Technology Waste Disposal Investigations, January-
June, 1961, (p. 7), 17 p. 427

Part of Hardy, E.P., Jr., Environmental Quarterly,
December 1, 1974 through March 1, 1975, (p. I-19 -
I=37), 227 p. 115

Part of Hardy, E.P., Jr., Environmental Quarterly,
December 1, 1974 through March 1, 1975, (p. I-127
- I-144), 227 p. 189

Part of Hardy, E.P., J:.; Environmental Quarterly,
December 1, 1974 through March 1, 1975, (p. I-80 -
I-103), 227 p. 218

Part of Hardy, E.P., Jr., Environmental Quarterly,
December 1, 1974 through March 1, 1975, (p. I-5 -
I-18), 227 p. 256

Part of Hardy, E.P., Jr., Environmental Quarterly,
December 1, 1974 through March 1, 1975, (p. I-110
- I-126), 227 p. 8#11

Part of Hardy, E.P., Jr., Fallout Program
Quarterly Summary Report, December 1, 1969 through
March 1, 1970, (p. II-9 - II-19), 144 p. 337

Part of Hart, J.C., et al (Eds.), Proceedings of
the 8th Health Physics Society Midyear Topical
Symposium on Population Exposures held in
Knoxville, Tennessee, October 21-24, 1974, (p.
283-288), 434 p. 345

Part of Hart, J.C., et al (Eds.), Proceedings of
the 8th Midyear Topical Symposium of the Health

Physics Society on Population Exposures held in

Knoxville, Tennessee, October, 21-24, 1974, (p.

421-428), 434 p. 372

Part of Hart, J.C., et al (Eds.), Proceedings of
the 8th Midyear Topical Symposium of the Health
Physics Society on Population Exposures held in
Knoxville, Tennessee, October 21-24, 1974, (p.
199-205), 434 p. 373

Part of Hodge, H.C., et al (Eds.), Uranium,
Plutonium, Transplutonic Elements, Chapter 21.
Springer-Verlag, New York, New York, (p. 929-940),
995 p. 287

Part of Hodge, H.C., et al (Eds.), Uranium,
Plutonium, Transplutonic Elements, Chapter 19.
Springer-Verlag, New York, New York, (p. 897-908),
995 p. 386

Part of Hodge, H.C., et al (Eds.), Uraniunm,
Plutonium, Transplutonic Elements, Chapter 7.
Springer-Verlag, New York, New York, (p. 295-306),
995 p. 389

Part of Hunt, S.E., Fission, Fusion and the Energy
Crisis, Chapter 10. Pergamon Press, Oxford,
England, (p. 109-118), 164 p. 213




PUBLICATION DESCRIPTION INDEX

Part of Jee, W.S.S. (Ed.), The Health Effects of
Plutonium and Radium, Proceedings of a Symposium
held in Sun Valley, Idaho, October 6-9, 1975. J.W.
Press, Salt Lake City, UOtah, (p. 7-20), 802 p.

110

Part of Jee, W.S.S., Besearch in Radiobiology,
Annual Report of Work in Progress in the Internal
Irradiation Program, (p. 9-119), 330 p. 43

Part of Knox, J.B., et al, Radioactivity Released
from Underground Nuclear Detonaticns: Source,
Transport, Diffusiom, and Deposition, Chapter 9,
(p- 99-104), 113 p. 334

Part of Knox, J.B., et al, Radioactivity Released
from Underground Nuclear Detonaticmns: Source,
Transport, Diffusion, and Deposition, Chapter 3,
(p- 18-23), 113 p. 335

Part of Knox, J.B., et al, Radioactivity Released
from Underground Nuclear Detonations: Source,
Transport, Diffusion, and Deposition, Chapter 2,
(p- 8-17), 113 p. 367

Part of Lebedinskii, A.V. and Moskalev, Yu.I.
(Eds.), Plutonium 239: Its Distribution,
Biological Effects and Accelerated Elimination,
(p. 88-91), 267 p., (Translated Edition) 53

Part of Lebedinskii, A.V. and Moskalev, Yu.I.
(Eds.) , Distribution, Biological Effects, and
Migration of Radioactive Isotopes, (p. 317-331),
408 p. 123

Part of Lloyd, R.D. (Ed.), Betenticn and Dosimetry
of Some Injected Radionuclides in Beagles, (p.
123-143), 162 p. 60

Part of McClellan, R.O. and Rupprecht, F.C. (BEds.
) » Annual Report of the Fission Product Inhalaticn
Program, October 1, 1971 through September 30,
1972, (p- 234-240), 355 p. 9

Part of McClellam, R.O0. and Rupprecht, F.C. (Eds.
) » Annual Report of the Fission Product Inhalation
Program, October 1, 1971 through September 30,
1972, (p- 50-54), 355 p. 71

Part of McClellan, R.O. and Rupprecht, PF.C. (Eds.
) » Annual Report of the Pission PRoduct Inhalationmn
Program, October 1, 1971 through September 30,
1972, (p. 61-64), 355 p. 90

Part of McClellan, R.O. and Rupprecht, F.C. (Eds.
) » Annual Report of the Fission Product Inhalation
Program, October 1, 1971 through September 30,
1972, (p. 55-60), 355 p. 125

Part of McClellan, R.O. and Rupprecht, F.C. (Eds.
) » Annual Report of the Pission Product Inhalation
Program, October, 1, 1971 through September 30,
1972, (p. 21-28), 355 p. 184

Part of McClellan, R.O. and Rupprecht, F.C. (Eds.
) » Annual Report of the Fission Product Inhalation
Program, October 1, 1971 through September 30,
1972, (p. 29-36), 355 p. 185

Part of McClellan, R.O. and Rupprecht, F.C. (Eds.
) » Annual Report of the Fission Product Inhalation
Program, October 1, 1971 through September 30,
1972, (p. 287-294), 355 p. 275

Part of Medical and Health Physics Quarterly
Report, July, August, and September, 1952, (p. 84-
87), 134 p. 36

Part of Metabolism of Radioisotopes in the Animal
Organism, (p. 124-136) 126

Part of Metabolism of Radioisotopes in the Animal
organism, (p. 205-209) 127

Part of Moghissi, A.A. and Carter, M.W. (Eds.),
Proceedings of a Symposium on Tritium held in Las
Vegas, Nevada, August 30-September 2, 1971.
Messenger Graphics, Publishers, Las Vegas, Nevada,
(p- 281-284), 807 p. 13

Part of Moghissi, A.A. and Carter, M.W. (Eds.),
Proceedings of a Symposium on Tritium held in Las
Vegas, Nevada, August 30-September 2, 1971.
Messenger Graphics, Publishers, Las Vegas, Nevada,
(p. 252-267), 807 p. 173

Part of Moghissi, A.A. and Carter, H.W. (Eds.),
Proceedings of a Symposium on Tritium held in Las
Vegas, Nevada, August 30-September 2, 1971.
Messenger Graphics, Publishers, Las Vegas, Nevada,
(p. 623-639), 807 p. 191

Part of Moghissi, A.A. and Carter, M.W. (Eds.),
Proceedings of a Symposium on Tritium held in Las
Vegas, Nevada, August 30-September 2, 1971.
Messenger Graphics, Publishers, las Vegas, Nevada,
(p. 462-470), 807 p. 217

Part of Moghissi, A.A. and Carter, HM.W. (Eds.),
Proceedings of a Symposium on Tritium held in Las
Vegas, Nevada, August 30-September 2 1971.
Messenger Graphics, Publishers, las Vegas, Nevada,
(p. 647-659), 807 p. 261

Part of Moghissi, A.A. and Carter, M.W. (Eds.),
Proceedings of a Symposium on Tritium held in lLas
Vegas, Nevada, August 30-September 2, 1971.
Messenger Graphics, Publishers, lLas Vegas, Nevada,
(p- 512-516) , 807 p. 344

Part of Monthly Health Report on Problems Relating
to Product for Month of April, 1945, (p. 10), 29
p. 87

Part of Monthly Health Report on Problems Relating
to Product for Period Ending Pebruary 15, 1945,
(p. 7), 16 p. 91

Part of Moskalev, Yu. I. (Ed.), Distributionmn,
Biological Effects, and Accelerated Excretion of
Radioactive Isotopes, (p. 238-242), 405 p. 5

Part of Moskalev, Yu.I. (Ed.), Distribution,
Biological Effects, and Accelerated Excretion of
Radioactive Isotopes, (p. 243-250), 405 p. 50

Part of Moskalev, Yu.I. (Ed.), Distribution
Biological Effects, and Accelerated Excretion of
Radioactive Isotopes, (p. 257-265), 405 p. 56

Part of Moskalev, Yu.I. (Ed.), Distribution,
Biological Effects and Accelerated Excretion of
Radioactive Isotopes, (p. 34-81), 405 p. 62

Part of Moskalev, Yu.I. (Ed.), Distribution,
Biological Effects, and Accelerated Excretion of
Radioactive Isotopes, (p. 124-130), 405 p. 63

Part of Moskalev, Yu.I.
of Radiation Damage,

(Ed.), Remote Aftereffects
(p. 371-380), 574 p. 128

Part of Moskalev, Yu.I., Distribution and
Biological Effects of Radioactive Isotopes, (p.
441-452), 718 p. 176

Part of Moskalev, Yu.I., Distribution amnd
Biological Effects of Radioactive Isotopes, (p-
453-462), 718 p. 77

Part of Nickson, J.J., et al, Monthly Health
Report on Problems Relating to Product for Period
Ending October 31, 1944, (p. 1-12), 13 p. 35

Part of Platt, A.M. (Comp.), Nuclear Waste
Management and Transportation Quarterly Progress
Report for July through September, 1975, (p. 1-
17), 51 p. 407

Part of Platt, A.M. (Comp.), Nuclear Waste
Management and Transportation Quarterly Progress
Report for July through September, 1975, (p. 43-
51), 51 p. 423

Part of Platt, A.M., (Comp.), Nuclear Waste
Management and Transportation Quarterly Progress
Report for July through September, 1975, (p. 19-
29), 51 p. 412
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Part of Platt, A.M., (Comp.), Nuclear Waste
Management and Transportation Quarterly Progress
Report for July through September, 1975, (p. 31-
34), 51 p. 416

Part of Plutonium, Chapter 3. Pergamon Press, New
York, New York, (p. 85-102), 262 p. 397

Part of Proceedings of a Symposium on the
Diagnosis and Treatment of Radioactive Poisoning
held in Vienna, Austria, October 15-18, 1962, (p.
319-344), 450 p. 4

Part of Proceedings of a Symposium on the
Diagnosis and Treatment of Radioactive Poisoning
held in Vienna, Austria, October 15-18, 1962, (p.
287-306), 450 p. 74

Part of Proceedings of a Symposium on the
Radiological Impacts of Releases from Nuclear
Facilities into Aguatic Environments held in
Otaniemi, Finland, June 30-July 4, 1975, (18 p.)
524 p. 135

Part of Proceedings of a Symposium on Population
Dose Evaluation and Standards for Man and His
Environment held in Portoroz, Yugoslavia, May 20-
24, 1974, (p. 555-575), 646 p. 139

Part of Proceedings of a Symposium on Population
Dose Evaluation and Standards for Man and His
Environment held in Portoroz, Yugoslavia, May 20-
24, 1974, (p. 435-449), 646 p. 142

Part of Proceedings of a Symposium on Transuranium
Nuclides in the Environment held in Sam Francisco,
California, November 17-21, 1975, (p. 121-137),
724 p. 182

Part of Proceedings of a Symposium on Transuranium
Nuclides in the Environment held in San Francisco,
California, November 17-21, 1975, (p. 325-336),
724 p. 192

Part of Proceedings of a Symposium on Radiological
Protection of the Public in a Nuclear Mass
Disaster held in Interlaken, Switzerland, May 26—
June 1, 1968, (p. 39-45), 688 p. 206

Part of Proceedings of a Symwposium on the Disposal
of Radioactive Wastes held in Paris, Prance, April
12-14, 1972, (p. 205-223), 290 p. 216

Part of Proceedings of a Symposium on the
Assessment of Radioactive Body Burdens in Man held
in Heidelberg, Germany, May 11-16, 1964, Vol. 2,
(p- 617-628), 1043 p. 266

Part of Proceedings of a Symposium on the
Diagnosis and Treatment of Radioactive Poisoning
held in Vienna, Austria, October 15-18, 1962, (p-
381-386), 450 p. 269

Part of Proceedings of a Symposium on Biological
Effects of thX held in Alta, Utah, July 22-2%,
1974, (2 p.) 272

Part of Proceedings of a Symposium on Transurahium
Nuclides in the Environment held in San Francisco,
California, November 17-21, 1975, (p. 385-400),
724 p. 273

Part of Proceedings of a Symposium on the
Diagnosis and Treatment of Badioactive Poisoning
held in Vienna, Austria, October 15-18, 1962, (p.
307-318) , 450 p. 276

Part of Proceedings of a Symposium on the
Diagnosis and Treatment of Radioactive Poisoning
held in Viemna, Austria, October 15-18, 1962, (p.
387-417) 450 p. 294

Part of Proceedings of a Symposium on the
Diagnosis and Treatment of Radioactive Poisoning
held in Vienna, Austria, October 15-18, 1962, (p.
23-44) , 450 p. 308

Part of Proceedigis of a Symposium on the
Assessment of Radioactive Body Burdems in Man held
in Heidelberg, Germany, May 11-16, 1964, Vol. 1,
(p. 217-229), 1043 p. 309

Part of Proceedings of a Symposium on Population
Dose Evaluation and Standards for Man and his
Environment held in Protoroz, Yugoslavia, May 20-
24, 1974, (p. 451-462), 646 p. 310

Part of Proceedings of a Symposium on Physical
Behavior of Radioactive Contaminants in the
Atmosphere held in Vienna, Austria, November 12-
16, 1973, (p. 181-187 332

Part of Proceedings of a Symposium on the Physical
Behavior of Radioactive Contaminants in the
Atmosphere held in Vienna, Austria, November 12-
16, 1973, (p. 189-210). 356

Part of Proceedings of a Symposium on the
Management of Radioactive Wastes from Fuel
Reprocessing held in Paris, France, November 27-
December 1, 1972, (p. 99-130), 1266 p. 360

Part of Proceedings of a Symposium on the
Management of Plutonium-Contaminated Solid Wastes
held in Marcoule, France, October 14-16, 1974, (14
p.) 406

Part of Proceedings of a Symposium on the
Management of Radioactive Wastes from Fuel
Reprocessing held in Paris, France, November 27-
December 1, 1972, (p. 181-198), 1266 p. 420

Part of Proceedings of the All India Symposium on
Radioactivity and Meteorology of Radionuclides
held in Bombay, India, March 14-18, 1966, (p-
300) 355

287~

Part of Proceedings of the American Nuclear
Society Symposium held in Washington, D.C.,
October 27-November 1, 1974, (16 p.) 411

Part of Proceedings of the Annual Bioassay
Symposium held in Albuquerque, New Mexico, October
7-8, 1965, (p. 184-186) 247

Part of Proceedings of the Congress on Alveolar
Macrophages held in Lille, France, May 28-29,
1973, (7 p.) 65

Part of Proceedings of the Health Physics Society
9th Midyear Topical Symposium on Operational
Health Physics held in Deamver, Colorado, Pebruary
9-12, 1976, (6 p.) 339

Part of Proceedings of the IEEE Nuclear Science
symposium held in San Francisco, California,
November 14-16, 1973, (13 p.) 252

Part of Proceedings of the Information Symposiua

on Disposal of Radioactive Waste held in Paris,

France, April 12-14, 1972, (p. 193-203), 290 p.
821

Part of Proceedings of the International Symposium
on Neutron Induced Reactions held in Smolenice,
Czechoslovakia, September 1-7, 1974, (8 p.) 376

Part of Proceedings of the National Environmental
Research Park Symposium held in Idaho Falls,
Idaho, October 22, 1974, (18 p.) 253

Part of Proceedings of the Nuclear Science
Symposium held in San Framcisco, California,
November 17-21, 1975, (4 p.) 359

Part of Proceedings of the Rocky Flats Symposium
on Safety in Plutonium Hapdling Facilities held in
Golden, Colorado, April 13-16, 1971, (p. 293-296),
457 p. 197

Part of Proceedings of the Symposium on
Transuranium Nuclides in the Environment held in
san Francisco, California, November 17-21, 1975,
(p 311-327), 724 p. 303
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Part of Proceedings of the 1st Annual Health
Physics Society Sympcsium held in 2mn Arbor,
Michigan, June 25-27, 1956, (p. 53-60) 186

Part of Proceedings of the 11th Annual Symposium
of the Institute of Nuclear Materials MNanagement
held in Gatlinburg, Tennessee, May 25-27, 1970,
(20 p.) 179

Part of Proceedings of the 11th Hanford Symposium
on the Biological Implications of the Transuranium
Elements held in Richland, Washington, September
27-29, ;971. Published in Health Physics, 22(6),
93125

Part of Proceedings of the 15th Symposium of the
Committee on Hot Laboratories of Euratom held it
Goesthacht, Germany, June 14-15, 1973, (p. 721-
743) 410

Part of Proceedings of the 19th Annual Symposium
of the Health Physics Society held in Houston,
Texas, July 7-11, 1974, (7 p.) 277

Part of Proceedings of the 2nd International
Symposium on Power from Radioisotopes held in
Madrid, Spain, May 29-June 1, 1972, (p- 8 93-905),
986 p. 340

Part of Proceedings of the 2nd AEC Environmental
Protection Symposium held in Albugquerque, New
Mexico, April 16-19, 1974, Vol. 1, (p. 495-510),
1151 p. 342

Part of Proceedings of the 2nd AEC Environmental
Protection Symposium held in Albuquergue, New
Mexico, April 16-19, 1974, Vol. 2, (p. 715-725),
1151 p. 391

Part of Proceedings of the 2nd AEC Environmental

Protection Symposium held in Albuquerque, New

Mexico, April 16-19, 1974, (p. 47-62), 1151 p.
426

Part of Proceedings of the 3rd Environmental
Protection Symposius held in Chicago, Illinois,
September 23-26, 1975, (p. 442-488), 1015 p. 219

Part of Proceedings cf the 3rd Environmental
Protection Symposium held in Chicage, Illinois,
September 23-26, 1975, (p. 607-621), 1015 p. 331

Part of Proceedings of the 3rd Environmental
Protection Symposium held in Chicago, Illinois,
September 23-26, 1975, (p. 584-606), 1015 p. 364

Part of Proceedings of the 3rd Environmental
Protection Symposium held in Chicago, Illinois,
September 23-26, 1975, (p. 204-219), 1015 p. 365

Part of Proceedings of the 3rd Environmental
Protection Symposium held inm Chicago, Illinois,
September 23-26, 1975, (p. 144-167), 1015 p. 369

Part of Proceedings of the 3rd Environmental
Protection Symposius held in Chicago, Illinois,
September 23-26, 1975, (p. 889-905), 1015 p. 408

Part of Proceedings of the 3rd Environmental
Protection Symposius held in Chicagc, Illinois,
September 23-26, 1975, (p. 810-824), 1015 p. 415

Part of Proceedings of the 4th Measurement Science
Symposium held in San Luis Obispo, California,
December 6-7, 1974, (15 p.) 379

Part of Proceedings of the 4th International
Symposium on Packaging and Tramsportation of
Radioactive Materials held in Miami Beach,
Florida, September 22-27, 1974, (p. 1148-1161),
1195 p. 383

Part of Proceedings of the 67th Anpual Symposium

of the American Society of Agronomy held in

Knoxville, Tennessee, August 24-29, 1975, (p-
160

122)

Part of Proceedings of the 67th Annual Symposium

of the American Society of Agronomy held in

Knoxville, Tennessee, August 24-29, 1975, (p.
163

123)

Part of Proceedings of the 67th Anrnual Symposium

of the American Society of Agronomy held in

Knoxville, Tennessee, August 24-29, 1975, (p.
167

124)

Part of Proceedings of the 67th Annual Symposium
of the American Society of Agronomy held in
Knoxville, Tennessee, August 24-29, 1975, (p.
125) 168

124-

Part of Proceedings of the 67th Annual Symposium

of the American Society of Agronomy held in

Knoxville, Tennessee, August 24-29, 1975, (p.
170, 171

125)

Part of Proceedings of the 67th Annual Symposium

of the American Society of Agronomy held in

Knoxville, Tennessee, August 24-29, 1975, (p.
173, 174

126)

Part of Proceedings of the 67th Annual Symposium

of the American Society of Agronomy held in

Knoxville, Tennessee, August 24-29, 1975, (p. 124)
233, 235, 237

Part of Proceedings of the 67th Annual Symposium

of the American Society of Agronomy held in

Knoxville, Tennessee, August 24-29, 1975, (p.
238

125)

Part of Proceedings of the 67th Annual Symposium

of the American Society of Agronomy held in

Knoxville, Tennessee, August 24-29, 1975, (p.
382

123)

Part of Proceedings of the 7th Annual Symposium on
Bioassay and Analytical Chemistry held in Argonne,
Illinois, October 12-13, 1961, (p. 13-21) 288

Part of Proceedings of the 8th Intersociety Energy
Conversion Engineering Symposium held in
Philadelphia, Pennsylvania, August 13-16, 1973 (6
p-) 210

Part of Radiation and the Lymphatic Systen,
Proceedings of the 14th Annual Hanford Biology
Symposium held in Richland, Washington, September
30-October 2, 1974, (p. 225-229), 258 p. 101

Part of Radiobiology, (p. 131-137), 214 p. 79

Part of Radiobiology, (p. 138-143), 214 p. 80

Part of Radiobiology, (p. 161-166) 108
Part of Radiological and Environmental Research
Division Annual Report, July 1973 through June

1974, (p. 73-81), 231 p. 105

Part of Radiological and Environmental Research
Division Annual Report, July 1973 through June
1974, (p. 71-72), 231 p. 272

Part of Radiological and Environmental Research
Division Annual Report, July 1973 through June
1974, (p. 82-89), 231 p. 302

Part of Radiological and Environmental Research
Division Annual Report, July 1973 thrugh June
1974, (p. 136-141), 231 p. 312

Part of Radiological and Environmental Research
Division Annual Report, January through December,
1973, (p. 85-89), 187 p. 370

Part of Richmond, C.RB. and Sullivan, E.M.

) » Annual Report of the Biomedical and

Environmental Research Program of the LASL Health

Division, January-December 1973, (p. 1-19), 165 p.
152

(Comps.




191
PUBLICATION DESCRIPTION INDEX

Part of Richmond, C.R. and Sullivan, E.H.
) » Annual Report of the Biomedical and
Environmental Research Program of the LASL Health
Division, January through December, 1973, (p. 34~
41), 165 p. 205

(Comps.

Part of Richter, G.W. and Epstein, M.A. (Eds.),
International Review of Experimental Pathology,

Vol. 1. Academic Press, New York, New York, (p.
243-369), 453 p. 156
Part of Rosenthal, M.W. (Ed.), Therapy of

Radioelement Poisoning, Transcription of a Meeting
on Experimental and Clinical Approaches to the
Treatment of Poisoning by Radioactive Substances
held in Lemont, Illinois, October 20-21, 1955, (p.
100-113), 175 p. 92

Part of Simpson, C.L., et al, Annual Report for
1974, (p. 243-246), 287 p. 230

Part of Simpson, C.L., et al, Annual Report for
1974, (p. 221-223), 287 p. 361

Part of Simpson, C.L., et al, Annual Report for
1974, (p. 20-21), 287 p. 368

Part of Simpson, C.L., et al, Annual Report for
1974, (p- 22-24), 287 p. 381

Part of Snyder, W.S. (Ed.), Proceedings of the 3rd
International Congress of the IRPA held in
Washington, D.C., September 9-14, 1973, (p-
984) 362

979~

Part of Spitzer, S. (Ed.), Proceedings of the 21st
Hahnemann Symposium on Emergency Medical
Management held in Philadelphia, Pemmnsylvania,
December 8, 1969. Grune and Strattcn, Inc., New
York, New York, (p. 281-292) 271

Part of Stather, J.W., et al, The Radiological
Protection of People Exposed to Plutonium: Current
Research at the National Radiological Protection
Board, (p. 4-35), 127 p. 138

Part of Stather, J.W., et al, The Radiological
Protection of People Exposed to Plutonium: Current
Research at the National Radiological Protection
Bcard, (p. 103-115), 127 p. 157

Part of Stather, J.W., et al, The Radiological
Protection of People Exposed to Plutonium: Current
Research at the National Radiological Protection
Board, (p. 116-127), 127 p. 283

Part of Stather, J.W., et al, The Radiological
Protection of Peofle Exposed to Plutonium: Current
Research at the National Radiological Protection
Board, (p. 65-73), 127 p. 290

Part of Stather, J.W., et al, The Radiological
Protection of People Exposed to Plutonium: Current
Research at the National Radiological Protectin
Board, (p. 74-88), 127 p. 293

Part of Stather, J.W., et al, The Radiological
Protection of People Exposed to Plutonium: Current
Research at the National Radiological Protection
Board, (p. 49-64), 127 p. 301

Part of Stover, B.J. and Jee, W.S.S. (Eds.).,
Radiobiology of Plutonium. J.W. Press, Salt Lake
City, Utah, (p. 409-430), 552 p. 296

Part of Thompson, R.C. and Swezea, E.G. (Eds.),
Annual Report for 1965, (p. 40-43), 139 p. 112

Part of Thompson, R.C., et al, Annual Report for
1973, (p. 121), 162 p. 6

Part of Tramsuranic Solid Waste Mapagement
Research Programs, Quarterly Report, April-June,
1974, (p. 6), 18 p. 413

Part of Transuranic Solid Waste Management
Research Programs Quarterly Report, October-
December, 1973, (p. 15-17), 55 p. 414

Part of Vaughan, B.E., et al, Annual Report for
1974, (p. 192-202), 238 p. 75

Part of Vaughan, B.E., et al, Annual Report for
1974, (p. 153-154), 238 p. 188

Part of White, M.G. and Dunaway, P.B. (Eds.), The
Radioecology of Plutonium and Other Transuranics
in Desert Environments, Nevada Applied Ecology
Group Progress Report for 1974, (p. 125-135), 504
Pe 09

Part of White, M.G. and Dunaway, P.B. (Eds.), The
Radioecology of Plutonium and Other Tramsuranics
in Desert Environments, Nevada Applied Ecology
Group Progress Report for 1974, (p. 97-124), 504
p- 114 A

Part of White, M.G. and Dunaway, P.B. (Eds.), The
Radioecology of Plutonium and Other Transuranics
in Desert Emnvironments, Nevada Applied Ecology
Group Progress Report for 1974, (p. 137-149), 504
p- 134

Part of White, M.G. and Dunaway, P.B. (Eds.), The
Radioecology of Plutonium and Other Transuranics
in Desert Environments, Nevada Applied Ecology
Group Progress Report for 1974, (p. 187-195), 504
p-. 161

Part of White, M.G. and Dunaway, P.B. (Eds.), The
Radioecology of Plutonium and Other Tramsuranics
in Desert Environments, Nevada Applied Ecology
Group Progress Report for 1974, (p. 151-185), S04
p. 202

Part of White, M.G. and Dunaway, P.B. (Eds.), The

Radioecology of Plutonium and Other Tramnsuranics

in Desert Environments, Nevada Applied Ecology

Group Progress Report for 1974, (p. 43-87), 504 p.
209

Part of White, M.G. and Dunaway, P.B. (Eds.), The
Radioecology of Plutonium and Other Transuranics
in Desert Environments, Nevada Applied Ecology
Group Progress Report for 1974, (p. 471-472), 504
P- 12

Part of White, M.G. and Dunaway, P.B. (Eds.), The
Radioecology of Plutonium and Other Transuranics
in Desert Environments, Nevada Applied Ecology
Group Progress Report for 1974, (p. 491-497), 504
p. 214

Part of White, M.G. and Dunawvay, P.B. (Eds.), The
Radioecology of Plutonium and Other Transuranics

in Desert Environments, Nevada Applied Ecology
Group Progress Report for 1974, (p. 465-469),

p. 222

504

Part of White, M.G. and Dunaway, P.B. (Eds.), The
Radioecology of Plutonium and Other Transuranics
in Desert Environments, Nevada Applied Ecology
Group Progress Report for Jamuary, 1975, (p. 237-
250), 504 p. 314

Part of White, M.G. and Dunaway, P.B. (Eds.), The
Radioecology of Plutonium and Other Transuranics
in Desert Environments, Nevada Applied Ecology
Group Progress Report for 1974, (p. 217-230), 504
P. 15

Part of White, M.G. and Dunaway, P.B. (Eds.), The
Radioecology of Plutonium and Other Transuranics
in Desert Environments, Nevada Applied Ecology
Group Progress Report for 1974, (p. 231-235), 504
pe 317

Part of White, M.G. and Dunaway, P.B. (Eds.), The
Radioecology of Plutonium and Other Transuranics
in Desert Environments, Nevada Aoplied Ecology
Group Progress for 1974, (p. 473-490), 504 p. 323
Part of White, M.G. and Dunaway, P.B. (Eds.), The
Radioecology of Plutonium and Other Transuranics
in Desert Environments, Nevada Applied Bcology
Group Progress Report for 1974, (p. 1-25), 504 p.
324




PUBLICATION DESCRIPTION INDEX

Part of White, M.G. and Dunavay, P.B. (Eds.), The
Radioecology of Plutonium and Other Transuranics
in Desert Environments, Nevada Applied Ecology
Group Progress Report for 1974, (p. 339-448), 504
p. 326 ;

Part of White, M.G. and Dunaway, P.B. (Eds.), The
Radioecology of Plutonium and Other Tramsuranics
in Desert Environments, Nevada Applied Ecology

Group Progress Report for 1974, (p. 849-463), 504
p. 341
Part of White, M.G. and Dunaway, P.B. (Eds.), The

Radioecology of Plutonium and Other Transuranics

in Desert Environments, Nevada Applied Ecology

Group Progress Report for 1974, (p. 89-95), 504 p.
357

Part of White, M.G. and Dunaway, P.B. (Eds.), The
Radioecclogy of Plutonium and Other Transuranics
in Desert Environments, Nevada Applied Ecology
Group, Progress Report for 1974, (. 27-41), 504
p- 366

Part of White, M.G. and Dunavay, P.B. (Eds.), The
Radioecology of Plutonium and Other Transuranics
in Desert Environments, Nevada Applied Ecology
Group Progress Report for 1974, (p. 197-205), 504
p. 377

Part of Willis, C.A. and Handloser, J.S. (Eds.),
Health Physics Operational Monitoring, Proceedings
of the Health Physics Society Midyear Topical
Symposium held in Los Angeles, California, January
29-31, 1969, Vol. 2. Gordon and Breach, Science
Publishers, New York, New York, (p. 1235-1255),
1848 p. 330

Part of Willis, C.A. and Handloser, J.S. (Eds.),
Health Physics Operational Monitorinmg, Proceedings
of the Health Physics Society Midyear Topical
Symposium held in Los Angeles, California, January
29-31, 1969, Vol. 2. Gordon and Breach, Science
Publishers, New York, New York, (p. 1117-1125),
1848 p. 346

Part of Willis, C.A. and Handloser, J.S. (Eds.),
Health Physics Operational Monitoring, Proceedings
of the 3rd Health Physics Society Midyear Topical
Symposium held in Lcs Angeles, California, January
29-31, 1966, Vol. 3. Gordon and Breach, Science
Publishers, Inc., New York, New York, (p. 1573~
1580) 394

part of Willis, C.A., and Handloser, J.S. (Eds.),
Health Physics Operational Monitoring, Proceedings
of the Health Physics Society Midyear Topical
Symposium held in Lcs Angeles, California, January

29-31, 1969, Vol. 2. Gordon and Breach, Science
Publishers, New York, New York, (p. 981-993), 1848
p. 313

PB-237-744 399

Ph.D. Thesis, Oklahcma State University 371
Ph.D. Thesis, University of Washington 195

Physics in Medicine and Biology, 19(4), 448-459

327
Pcumon et le Cour, 26, 1029~1038 55
Pracovni Lekarstvi, 21(2), 49-55 107

Presentation given to the Joint Committee on
Atomic Energy in Washington, D.C., October 2, 1974
351

Proceedings of a Symposium on the Diagnosis and
Treatment of Radioactive Poisoning held in Vienna,
Austria, October 15-18, 1962 300

Proceedings of the Rocky Flats Symposium on Safety
in Plutonium Handling Facilities held in Golden,
Colorado, April 13-1€, 1971 405

Proceedings of the Society for Experimental
Biology and Medicine, 83, 4Su4-498 27

Proceedings of the Society for nxgerilental
Biology and Medicine, 107, 120-12 11

Proceedings of the 3rd Environmental Protection
Symposium held in Chicago, Illinois, September 23-
26, 1975 224

Proceedings of the 8th Health Physics Society
Midyear Topical Symposium on Population Exposures
held in Knoxville, Tennessee, October 21-24, 1974,
434 p. 329

PROT-SAN-11-71 352

Przeglad Geofizyczny, 16, 197-208 336

Radiation Data and Reports, 14(5), 331 225

Radiation Data and Reports, 14(3), 208 3u7

Radiation Data and Reports, 14(3), 216-219 354

Radiation Data and Reports, 15(3), 134-147 348

Radiation Data and Reports, 15(12), 834-841 353

Radiation Research, 12, 431 18

Radiation Research, 12, 480-481 129

Radiation Research, 26, 114-123 119

Radiation Research, 26, 287-294 99

Radiation Research, 33, 381-394 187

Radiation Research, 33, 490-500 118

Radiation Research, 53, 102-114 93

Radiation Research, 61, 239-250 15

Radiation Research, 61, 468-477 38

Radiation Research, 61, 513-518 83

Radiation Research, 63(2), 253-261 95

Radiation Research, 63(2), 262-274 96

Radiobiologiya, 13{1), 119-123 108

Radiobiologiya, 14(2), 261-265 79

Radiobiologiya, 14(2), 266-270 80
Radiochemical and Radioanalytical Letters, 18(2),

51-59 176

Radiochemical and Radioanalytical Letters,
197-205 338

17(3),

Radiological Health Data and Reports, 8(4), 191-
194 333

Radiological Protection Bulletin No. 9 280

Radioprotection, 9(1), 15-25 295

REG/G-~3.12 (8-73) 393

Regulatory Guide No. 4.5 350

RFP-1528 179

RFP-2328 248

RT/PROT-73-24 228

Soil Science, 108(4), 305-307 172

STI/PUB/354 332, 356

STI/PUB/375 139, 142, 310

STI/PUB/406 135

STI/PUB/410 182, 192, 273




PUBLICATION DESCRIPTION INDEX

STI/PUB/65 4, 74, 269, 276, 294, 300, 308

STI/PUB/B4 266, 309

Strahlentherapie, 146(6), 675-684 282

Strahlentherapie, 148(6), 564~570
TID-15685 7

251

Transactions on Nuclear Science, 23(1), 690-692

359
UCID-16790 304
UCLA-12-1047 374
UCLA-12-986 209
UOCRL-1143 145
UCRL-2001 36
UCRL-50027-74 363
UCRL-50230 (Rev. 1) 334, 335, 367
UCRL-50387 263
UCRL-50387 (Add.) 30
UCRL-51975 227
UCRL-75204 252
UOCRL-75371 (Rev. 1) 328
UCRL-76109 305
UCRL-76141 379
UCRL-76536 377
UCRL-76823 384
UCRL-77106 339
UCRL-77318 303
United Nations, New York, New York
OR-3490-182 289
OR-3490-552 375
UR-665 132
Voprosy Meditsinskoi Khimii, 9(2),
WASH-1332 382, 391

WASH-1332 (74) 426

298, 299

154-160

Zoologicheskii Zhurnal, 52(4), 601-603 5S4

133







95

ORNL/EIS-91/V8
(NVO/AEIC-77/1)

INTERNAL DISTRIBUTION

. Auerbach
. Baldauf
Bondietti
. Buchanan
. Cone
Culler
Ensminger
Eyman
Faust

. Fore

. Francis
Fulkerson

.

Z.‘U).'>.U:-]E"<FU>"11H

F. McDuffie

. A. Pfuderer

. Postma

E. Reichle

R. Richmond

S. Rohwer

H. Shanks

. Tamura

B PO PR 1 11 ) !

J. R. Trabalka

G. U. Ulrikson

D. J. Wilkes

Biology Library

Central Research Library
Laboratory Records Department
Laboratory Records Department, RC
Nevada Applied Ecology Information Center
ORNL Patent Office

Y-12 Document Reference Section

HZ*UE')U:EL‘L‘IEMUJSOO?UL—‘LI’HZQMZVJ




138-139.

140.

141.

142-146.

147.

148-150.

151-161.

162-163.

164-166.

EXTERNAL DISTRIBUTION

Albuquerque Operations Office

J. F. Burke
W. B. Johnston

Allied Chemical Corporation

C. E. Nichols

American Nuclear Society

E. Ronne

Argonne National Laboratory

C. S. Abrams J. Rundo
J. S. Marshall R. A. Schlenker
M. W. Rosenthal

Atlantic-Richfield Hanford Company

K. Price

Battelle Columbus Laboratories

V. Q. Hale A. Rudolph
W. Martin

Battelle-Northwest Laboratories

W. J. Bair I. C. Nelson
F. T. Cross C. L. Sanders
P. J. Dionne M. R. Sikov
L. L. Eberhardt B 0. Stoart
R. 0. Gilbert R. C. Thompson
P. 0. Jackson

Brookhaven National Laboratory

P.d- Bottino

A. H. Sparrow

Colorado State University

J. Johnson T. F. Winsor

W. Whicker




197

167, Comitato Nazionale per 1'Energia Nucleare, Italy

A. Antonelli

168. Commissariat a 1'Energie Atomique, France

A. Grauby

169. Comparative Animal Research Laboratory

G. R. Eisele

170. Desert Research Institute

T. P. 0'Farrell
171 . DRI, Reno
G. B. Maxey

172-176 . EG&G, Inc.

K. C. Humphreys P. Stuart
W. M. Quam T P.: Stuart
W. A. Rhoads

177 . Electrical Power Research Institute

C. L. Comar

178-180 . Euratom Joint Nuclear Research Center, Italy

P. de Bortoli F. Girardi
P. Gaglione

181-183, Georgia Institute of Technology

M. W. Carter K. Z. Morgan
A. A. Moghissi

184~187. Health and Safety Laboratory

E: "P. Rardy, Jr: J. Rivera
J. H. Harley H. L. Volchok

188-190., TIdaho Operations Office

0. D. Markham C. E. Williams
Ca.'Wi Sill




191

192-193.

194,

193,

196,

197.

198-209.

210-211.

212-227,

198

Institute of Biology of South Seas, USSR

G.

G. Polikarpov

Institute of Biophysics, USSR

Yu.
D.

I. Moskalev
P. Osanov

Institute of Cancer Research, England

15

M. Taylor

International Atomic Energy Agency

H.

Kerr-McGee Corporation

J. Otway

A.

Valentine

- Lawrence Berkeley Laboratory

P.

W. Durbin

Lawrence Livermore Laboratory

-

- B el N

R. Anspaugh
N. Dean
S. Germain

. L. Mendelsohn

T. Nervik
C. Ng

V.
J.
T
B.
J.
G.

E. Noshkin
L. Olsen
L. Phelps
W. Shore
T. Tinney
Tompkins

LFE/Environmental Analysis Laboratory

L.
R.

Leventhal
Wessman

Los Alamos Scientific Laboratory

J.
E.
E.
L.
j i
W.
J.
L.

E. Dummer

H. Essington
B. Fowler
Gomez

E. Hakonson
C. Hanson

W. Healy

J. Johnson

H.
J.
W.
J.
J.
W.
D.
R.

S. Jordon

H. McQueen
D. Moss
Nyhan

H. Patterson
D. Purtymun
Rohrer

G. Thomas




228 .,

229

230,

231.

232,

233-274 .

275

276 .

297,

278-280 .

199

Lovelace Foundation for Medical Education and Research

R. 0. McClellan

McClellan Air Force Base

A. W. Myers

Mound Laboratory

H. F. Anderson

National Library of Medicine

H. Kissman

National Oceanographic and Atmospheric Administration,

Air Resources Laboratory

N. C. Kennedy

Nevada Operations Office

R. C. Amick R. L. Kinnaman
E. D. Campbell R. R. Loux

B. W. Church R. W. Newman

E. M. Douthett R. Ray

P. B. Dunaway (5) R. Silverstrom
M. E. Gates J. D. Stewart

D. G. Jackson M. G. White (25)

Northeastern Radiological Health Laboratory

B. Shleien

Oak Ridge Associated Universities

P. L. Johnson

Pantex Plant, Texas

D. L. Dufek

Reynolds Electrical and Engineering Company

E. R. Sorom D. Wireman
A. W. Western




281-286.

287.

288-289.

290.

291-292.

293-297.

298-322.

323-324.

Rockwell-International/Rocky Flats Plant

E. W. Bean J. R. Seed
R. W. Bistline M. A. Thompson
F. J. Miner G. J. Werkema

Royal Free Hospital School of Medicine, England

A. C. James

Sandia Laboratories

R. Luna’
M. L. Merritt

Southeastern Radiological Health Laboratory

R. Lieberman

Technical Information Center, Oak Ridge

United Kingdom Atomic Energy Authority

G. W. Dolphin H. Smith
D. C. Fraser B. T, Tayltor
D. Ramsden

U. S. Energy Research and Development Administration,
Headquarters

T. M. Albert J. L. Liverman

R. E. Allen T. F. McCraw

N. F. Barr R. D. Maxwell

M. B. Biles W.. $. Osbacn, Jr.
F. E. Coffman A. F. Perge

G. W. Cunningham H. G. Richover

R. C. Dahlman R. C. Seamans, Jr.
G. H. Daly H. F. Soule

L. J. Deal J. Swinebroad

G. C. Facer C. D. W. Thornton
R. Franklin R. L. Watters

J. S. Kane J. H. Wilson, JE.
A. F. Kluk

U. S. Energy Research and Development Administration, Research
and Technical Support Division, Oak Ridge

W. R. Bibb
J. A. Lenhard




201

325, U. S. Environmental Protection Agency, Denver

P. Smith

326-345. U. S. Environmental Protection Agency, Environmental
Monitoring and Support Laboratory

F. Au J. McBride

D. 8. Barth A. A. Mullen

J. Barth R. G. Patzer

W. Bliss J. oG Payme, Jr.

C. F. Costa G. D. Potter

R. L. Douglas D. Smith

D. E. Hendricks R. E. Stanley

F. M. Jakubowski W. W. Sutton

R. Kinnison D. Wickman

V. D. Leavitt D. T. Wruble
346. U. S. Geological Survey, Denver

W. S. Twenhofel

347-349. U. S. Nuclear Regulatory Commission

J. J. Davis Jd. A, Harris
G. Hamada

350. University of California, Davis

0. Raabe

351-354. University of California, Los Angeles

J. E. Kinnear E. M. Romney
A. Morrow A. Wallace

355. University of Hawaii

L. J. Casarett

356-358. University of Nevada, Las Vegas

W. G. Bradley W. E. Niles
K. Moor

359-361., University of Nevada, Reno

V. Bowman P. T. Tueller
P. Fenske




202

362. University of North Carolina, Chapel Hill

B. J. Stover

363. University of Rochester

P. E. Morrow

364-369. University of Utah

D. R. Atherton M. 5+ 8.4dee
J. H. Dougherty C. W. Mays
T. F. Dougherty G. N. Taylor

370. University of Washington

W. R. Schell

371. Washington State University

V. Schultz

372-373. Westinghouse Environmental Systems

J. Tower
H. C. Woodson

374-376. Woods Hole Oceanographic Institution

V. T. Bowen G. Thompson
J. C. Burke

# U.S. GOVERNMENT PRINTING OFFICE: 1977-748-189/165






