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BROOKHAVEN MEDICAL RESEARCH CENTER (UNCLASSIFIED)

paPut VR TIrCN

- Warren, who was the first Director of the AEC’s Division of onlogy and

. a tank-type reactor, which will be used for research on neutron capture

to norma.l levels there was no 1nd1cat10n of ill effects attrlbutable to

Part VI .~ -
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16 Dr Shields
_dicine and is
Pathology at Har-
Floberg and Willard

The Brookhaven Medlcal Research Center was dedxcated on December

presently Patholog15t at New England Deaconess Hospita.l and Professor o
vard University, delivered the dedicatory address. Commlssmners John
F. leby, representmg the AEC both gave br1ef talks

ed in the center are
rapy.and other
mistry, medical
planned for early

The $6,500,000 center has been under constructlon for 2 years Incl

medical research, a 48-bed hospital, and, laboratories for studies in'bi
physics, microbiology, pathology, and physwlogy Startup of the reactor
1959, with patlent treatment to begin later in the year

MEDICAL REEXAM]NATION OF THE RONGELAP PEOPLE

The people of Rongelap Atoll in the Marshall Islands have recewed
aminations* since their accidental exposure to radmactwe fallout in Ma
survey, conducted in February and March 1958 found them- generall& in

: rio_die medical ex-
'1954. The latest
ood health.

ild atrophy, some

f radiation effects.
ffects. Disease inci-
ed population used as
‘The three deaths that
ts. -

- Except for residual changes in skin from beta burns mamfested hy '
scarring, and pigment aberrations, there has been no outward evidence
No symptoms or diseases have occurred which are related to radxatlon
dence among the irradiated people is about the same as in the umrradx
a control. The death rate appears to be about the same for both groups
occurred in the 1rrad1ated group were not assocxated with radxatlon eff

of the ‘lymphocytes
s condition

~Although blood studles contmued to show a-slight lag in the recove

en seen.. No mahg-
lifeshortening

Long-term effects are bemg watched for carefully, but none have
nancies, leukemias, increase in degenerative diseases, premature
radlahon-mduced cataracts ‘or genetic effects have been noted. .

“*Earlier examinations were made 6 months, 1 year, 2 yéars, and 3 years
reports have been published.

Ancuwes -
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Data obtained through the use of t.he whole body counter transported to the Atoll mdlcate

that body burdens of certain mdmlsotopes are higher than normal, but wen below accepted )
tolerance levels. = = -

In the iollowup study scheduled for February 1959 a whole body counter w111 be used again

' to determine if any addltionaL 1nternal contammatlon resulted from the HARDTACK series of
tests in 1958. R : :

~
H

RONGELAP ECOIJOGICAL S'I‘UDIES

_ Reconnaxssance surveys of Rongelap, Emwetok, and Kabelle Islands were ma.de during
September as part of the first phase of the long-term ecological study of Rongelap Atoll de-
.scribed in the April-June 1958 Quarterly Progress Report. Detailed examination of goil
profiles was followed by systemanc collection of soil samples, together with samples of birds
rats, fish, corals plankton, and some lnvertebrates Food samples were also couected in”

“order to monitor radmxsotopes ingested by the natives and to provxde 1nformation required for
food chain studies.

‘Two surveys are to be'conducted dur’ing-"1959 as pdrt of this long-t_ertn st:udy. -

AERIAL RADIATION SURVEYS |

During the year, U. S. Geological Survey teams made aerial surveys of several major.
- AEC installations and a number of reactor locations to .obtain information on radiation levels

The first survey, completed in June, was of the area around the AEC's Sava.nnah River plant
at Aiken, South-Carolina.- Surveys were also made of the Nevada Test Site; the Brookhaven
. National Laboratory; the Lawrence Radiation Laboratory at Berkeley and Livermore, Cali-

fornia; and the areas around Oak Ridge, Tennessee, Schenectady, New York, Groton, Con-
necticut; and Windsor, Connectlcut '

Data obta.med from these ﬂights should lead to better understandmg oi the long-term el
“fects of radiation on the environment and be helpful in appraising changes in environmental
levels of radlatlon resulting from atomic energy activitles or radiation accidents.

Plans were made and schedules set up.for contmumg the surveys ata number of other
insta.llatmns and’ proposed reactor sites. -

WHOLE BODY COUNTERS

Whole body counters developed in AEC 1nstallations for experimental purposes hold
promise of becoming valuable adjuncts in dealing with people accidentally exposed to neut
irradiation, or who have inhaled or ingested dangerous radioisotopes. Most major AEC.

lations either have or are plannmg to have whole’ body counters for operatxona.l or exper
purposes ;

These counters primarily measure ga.mma-emitting radioisotopes but wﬂl also pick up -
secondary X rays caused by beta emitters. .

In an incident involving inhalation or ingestion of unknown ar.nounts of' dangerous ra
isotopes, effective medical treatment may depend on an accurate estimate of the amount pf
radioactivity and kind of radioisotope retained in the lung, skeleton, or other critical or

. UNCLASSIFIED




. received by the men involved in the cntxca.hty incident in the Y-12 plant at

"Japan also indicates that an increased probability of early death coincide

~ possibility that detectable sex-linked lethals were induced and that the
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" Excretion tests currently in use are not very precise and to be useful’ must e carried out '
repeatedly; in some instances ‘the ime required to perform the tests may ceed the period

during which decontamination procedures should be unde rtaken. '

e of radiation -
Ridge.* Re- .
ay well prove

, however, the
 sometime later

A whole body counter was recently used 1n an attempt to estmate do

sults obtamed suggest that the whole “body counter under certain conditions
useful in estimatmg dosage. Where there is contamination of body surface
counters will give high readings and the true dosage cannot be obtamed unt]
when the body surfaces. have been thoroughly decontaminated.

GENETICS _' .-'

A broad program 1n basic and applied genetics continues to be a ma)o segment ‘of the:

"AEC’s research activity in'the life sciences. The mutatmn-inducing pro of ionizing ra-
diation makes’ genetics a requisite area for mtense study; the ultimate ho is the critical
assessment of t_he long-term hazards of nuclear radlatlon to man s geneti potentlal
HumanGenetics '_-_V.f o SR B

otewortbj advances
of marriages be-
oad of detrimental

D1rect studles of human populations are always dxﬂxcult, but several
were made during the year in studies involving the survey of the offsprin
tween related individuals (first cousins) and the‘calculatio'n of the normal
genes in man. Study of a group of such marriages in the Chicago area in
detrimental genes are carried on the average. A preliminary report on cpusin marriages in
' with this mild form
of inbreeding. More detailed investigations of the Japanese are to be conpi ued jointly.with the
Japanese under the Atomm Bomb Casualty Commission, and a_ new contrdct was signed for a
study by a geneucs group at the University of Pavia in Italy of the effectq of consanguimty in
that-country. The latter study will also include a d:lrect attempt to measyre the mutation rate
of several comm0n blood antlgen genes.

. Efforts to study radlatlon induced genetlc damage in man must take dvantage of any
available opportunities. Alteration of the sex ratio (ratio of the numbersfof males and females
born) is one accessible measure. An analysis of the Hiroshima-Nagas data 1nd1cates a real
te of mutation per »
ental determinations
g ovarian radiation
ne mutation is a

roentgen in man is probably similar to the mutation rate found in experi
in mice. Study of a small group of offspring of American women receivi

exposure for therapeutic purposes a.lso suggests that sex-linked lethal
sxgmhcant hazard in man. '

Experimental Genetics

The most significant recent finding in the field'of experimental gen tics is an 6p_timistic
one.. Data on mice'strongly suggest that, per roentgen absorbed, protragted or low intensity
exposure is only one- ~third to one-fourth as effective in mducmg mutati n as acute or burst-
type exposure. This is contradlctory to all past experience, which was sed almost .e;ntirely

) *“Acmdental Radlatxon Excursion at Y—12 Plant June 16, 1958 2! Y—1234 opies bave been furnished
to the Joint Committee. : : ' C

~

cates that about four -



&DN@&.&SS&IFDE@

BIOLOGY 'AND MEDICINE :

SOOI RN U

" on nonmammalian organisms. Present mterpretatmn is thzt the protracted exposure does not
' cause serious damage to the norma.l metabolic activities of the germina.l tissue and that con-

: .However, there is no evidence, direct or 1inferred, that complete recovery can occur; the new

‘been institited at Iowa State College. Swine are ‘well-known with regard to such quantifative

. boars are to be studied through the greater part of their lifetimes in order to evaluate the ef-
. fect of genetic damage that can alter the more subtle traits oi a populatlon It will be several
_years before preluninary data can be analyzed

Beneficial Uses of Radxation in Genet1cs ' v‘~.v

‘ goal here 18 to select from the radiation-induced genetic changes those variants that have
_potential agronomic value because .of increased yield, modified maturation time, or altered -
North Carolina Agricultural Experiment Station of a strain of peanuts resistant to-disease an

“jecting peanuts toa radiation dose of 18,500 roentgens, studying the resultant 11, 000 muta—
tions over a 10-year period, and’ selecting irom among these the superior mutant.

" logical effectiveness (RBE) of neutrons to X and gamma rays tends to increase as the durati¢n

 UNCLASSIFIED

sequently some forms of mutational damage are repaired, or washed out. This assumes, of .

course, that the mutational event is not an 1mmed1ate all-or—none aﬁ'air but can 1nvolve a
serles of changes. T ] . _ . ‘\_

‘. .

) Evidence of a time delay in the formation ofa mutation has been found withm t.he past year
in basic genetic studies on m1cro-orga.nisms and plants. Some repair can occur in the presenc

‘of active protein metabolism. This information may support the findings in mice noted above.’

Although it is still too early to make refined judgmeunts, it now seems credible to assume that
the mutational process may not be the absolute and inalterable event previcusly considered. .

evidence suggests only that the probability of damage is not uniform under all cond.ltlons of .
exposure.,. ‘ _ T

o SO O
In an effort to extend knowledge of mammalian genetics a long-term study on Bwine has
traits as growth, early viability, and producthty, and this background -of kmowledge is to be
applied to the problem of radiation-induced genetic varjability. The progeny of irradiated.

- A small program of crop 1mprovement by radiation has been active Ior some years The

disease resistance. Studies undertaken 10 years ago culminated recently in the release by th

possessing other characteristics which make them superior to other commercial strains.
This new variety, the first of its kind to be released in the United States, resulted from sub- -

RADIATION TOXICITY ' : ; o

Neutron Toxicity

Evidence is beginning to accumulate that fast neutrons are significantly more hazardous|.
when the exposure is at a lower rate protracted over the lifetime than when the same total
exposure is at a higher rate of short duration early in life. In other words, the relative bio-

-of exposure increases and the rate of exposure decreases. This observed change in RBE ha
broad implications in.the appraisal of reactor hazards ‘It has also been tentatively conclude

that recovery from neutron 1rradiatlon seems less dependent upon dose rate than recovery
from X and gamma irradiation.

This problem as well as others in the field of neutron'toxicity Will be subje_ct‘to more-
detailed investigation in the near futureat Argonne National Laboratory. A small research |
reactor is being built for the Biology Division at Argonne. This reactor will have two primﬁry
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thermal columns, one for high dose .rates and one for low dose rates. The
rooms will permit large-scale studies of neutron toxicity to be carried out

the exxstmg studies on gamma ray toxicity .
‘ An additlonal extension of ‘the tomc1ty studies at Argonne also ha.s P

ttached exposure
conjunction with

importance

tical
for reactor hazards evaluation. This’ extension entails a large-scale prol;jq.m on the toxicity

of mixed fission products in dogs in which attention wru be paid to mixtur

“of the effluent from accidental react.or excursions

WORLDWIDE FALIJOUT STUDIES )

During the year substantxal progress was made in the studies of worl

¥ that_é.re‘typic_al

wide radioactive

;fallout from weapons tests. . United States scientists attended information sheetings on special
“topics such ds techniques-of atmospheric, sampling, intensified sampling d analysis ag--

.sociated with Operation HARDTACK, and periodic reviews of worldwide
" .and deposition data and theories. Joint meetings were also held with the
and with t.he Canadians at Ottawa :

Responsibility for both admuustratwe and techmcal supervision of
radiochemical analysis of environmental gamples was assigned to the H
ratory of the New York Operatlons Office. - Exchz.nge of samples for com

results among AEC contractors AEC laboratories, and cooperating Fede
. intensﬂied '

In addition to the comprehensxve tabulatmn of existing data on fz.nout

 October,* a number of research papers on worldwide fallout by AEC and
appeared in scientific journals.

The U. S. Weather Bureau expanded its activities relatmg to correla]
of worldwide fallout data and adv1sed the AEC on samphng requirements
SIFIED section )

HARDTACK Tracer Program‘

o3pher1c transport -
tish at Harwell.

AEC contreets for -
th and Safety Labo-
{son of analytical

Ml agencies wa._s'
Lthat wWas issued in

Fontractor scientists

ion and evaluation
(End of UNCLAS-

Atmospherlc samphng capabilitres of the AEC, Air Force Cambri
Air Weather Service, Armed Forces Special Weapons Project, and Nava
have been organized into a screen extending from the equator to polar
spheres and from ground level to as high as 90,000 feet at several latitu
immediately following the HARDTACK test series, samples were analyz

Research Center,
Research Laboratory .
itudes of both hemi-
es. During and

d not only for fission

products, but also for tungsten 185, which is present in debris from thisftest series in quanti-

ties sufficient for use as a worldwide tracer. Studies using this isotope
vide new information on the movement and deposition of debris from eq
already have shown that there was a rapid spread of material across th

Southern Hemisphere under the particular meteorologlcal conditions e
series.

aamer

e expected to pro-
torial tests.” They
equator to the -
ting during this -

~ Selected samples were also'being analyzed for[ '

E‘;ELETJ D

which was released as a tracer in one of the rocket shots over JohnstoffIsland. 1t isa ques-

“*<Epvironmental Contamination from Weapons Tests,’ HASL-42, prepar
tions Office. Copies have been furnished to the Joint Committee.

46

by the New York Opera-
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tion of great interest whether, and how rapidly, the hnely dwxded debrls irom such a hlgh
altitude burst returns to the lower atmosphere M}

- Ground- Level Fallout Momtonng (UNCLA$SIFIED)

~ The worldmde network of lugh-walled steel pots whlch ire used for collectmg monthly
samples of rain and fallout,’ was expanded from 25 to 29 stations during the year. Replace-

" . ment of the pots by a new collector employmg a funnel and ion exchange column was under
way at the end of the year.

- The “washtub" progra.m, in which larger collectors (approximately 5 square feet in area)
. are sampled after each sigmﬁcant Tain, was expanded from one station at Pittsburgh, Pennsyl-
vania, to five stations in the United States (P1ttsburgh, Westwood, New Jersey; Richmond,
California; Houston, Texas; and Louisville, Kentucky), and arrangements were made with the
. Department of Scientific and Industrial Research, New Zealand, to operate a sixnilar sampling
station at Graceﬁeld, New Zealand. At these stations, shorter lived isotopes are measured
as well as strontium 90 in order to learn more about the origln of the ia.llout.

Stratospheric Monitoring L - ? ) - L -. T T R

 Two new types of stratospheric samplmg devxces were flown by the Balloon Division of
General Mills, Inc., at Minneapolis.® These are an improved ﬁlter device developed by General
Milis and an air liquefaction apparatus ‘developed by Chicago Midway Laboratorres Inc. Two
-new contractors began research and development on other promising concepts of stratospheric
particulate sampling. One contractor, Del Electronxcs Inc., is developing an electrostatic
precipitator which, if successful would collect very small particles with high efficiency. Be- |
cause resistance to air flow is negligible in this type of collector; power and weight require--
ments may be reduced. The second contractor, Western Precipitation Corp., is studying the
feasibility of adapting a newly developed centrifugal collector to stratospheric conditions.
This system 1i successful, would have the most accurately predlctable collection eﬁ1c1ency

It is planned that the present stratospherzc momtoring program (PrOJect Ash Can) wi]l be
reduced to two domestic stations during calendar year 1960. This decision is partly a result
of the decision by the Air Force to curtail their own balloon flight program, which has borne
the major operational costs of the AEC Ash Can program. Future plans for stratospherlc
monitoring will be based on results of current studies of the data collected 8o far, on progress
in developing more efficient and economlcal methods of collection such as those mentioned in
the preceding paragraph, and on future stratosphenc contamination T

‘Food Sampling for Fallout Contamination

The U S. Public Health Service has been developing and expanding 1ts United States liquid|
milk monitoring program. The U. S. Food and Drug Administration monitors other cammer-
cially important United States and imported foods. The AEC has noted the development of

these surveillance programs with interest and has cooperated in provid.tng informatlon and
data to speed their development .

, During the interim period until the Food and Drug Administration (FDA) can obtain for
“itself adequate chemical analysis facilities, the Lamont Geological Obsérvatory, under con-.
tract to the AEC for fallout studies, has agreed to perform 2 limited number of chemical

analyses for FDA. In return, FDA will act as a collecting agent to provide food samples of
‘ interest to Lamont’s scientific programs. '
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Forexgn food samples will also be prov1ded to Lamont by the U. S. Interde rtmental o

‘Committee on Food and Nutrltlon for National Defense ‘to whlch the AEC cont bﬁtes' so_m’e‘.'-'.'

support. * o : R .'f .

onloglca_l Hazard oi Carbon 14 from Nuclear Weapons R

‘of carbon 14 from weapons testing to date is only about one-tenth of 1 perce
‘carbon 14 genetic hazard, and that the latter in turn is only about 1 percent

'already stored m the atmosphere continued to fall out.

‘strontium units in 1957, ran at about 15 strontium units in early 1958 and
_ about 22 strontium units toward summer. These findings strongly indicatd that d1rect 1eaf

4 SRty

An unclassitxed AEC report on the biologlcal hazard of carbon 14 was iss
year* and was reprmted, with mmor alterauons in the magazme Sczerzce

effect of the 1onizlng beta radiation emitted by carbon 14, but ‘also from the
mutation effect. The transmutation effect is the effect on geneuc mutation
dxsmtegratlon of carbon 14 atoms originally a part of the organic molecules ¢
nucleic acxd in the germinal cells ‘When: these atoms d1$lntegrate they are

deoxyribo-'..
to a mutation. - , ESE ; : .
The-report sta_tes turther that, even? mcluding the'transthutation ef.fe‘ct, '

the genetic '~
hazard from all natural background radlatlon over the same penod I U

General Levels of Worldw1de Fallout in 1958

Fallout levels continued to nse durmg the year as testmg contmued andas’ mateual

The rainfall collectmns in New York City 1nd1cated a rise of about 10 1ll1curies of
strontium 90 per square mile for the year for New York City, with full datanot yet available.

The results of analysis of 12 sets of soil samples collected from irri
other types of land in California, Nevada, and Utah during 1957 after Ope
indicated strontium 90 deposition levels of from 5 to 45 millicuries per sq
that are not very different from values recorded all over the world, away
Analyses were not yet completed on adch’uonal so1l samples from types of
sented in the first 12 sets of samples

ted pastures and

ion PLUMBBOB,

re mile, values
om any test site.
nd not repre-

Durmg the part of 1958 for which data are avauable, strontium 90 lev 1s for hquld milk
in New.York C1ty ranged from 3 to 5 strontium units, which represented lgwer values than
were recorded in 1957. The milk in Mandan, North Dakota, which had beeg up to about 30 ..
en rose again to

pickup is more important for grasses than is root pickup in times of incrgased rate of
tropospheric fallout from weapons testing. - - K

Research on the Internal Effects of Strontium 90

Studies with rats at the Umver51ty of Rochester showed that feedmg trontium 90 for .
10-day penods at different dose levels produced observable effects depegding on the body

* “The Blologlcal Hazard to Man of Carbon 14 from Nuclear Weapons » WASH-1008. Copies have'
been furnished to the Jomt Commlttee o : oL o
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~ burden of strontium 90. A Tetained body burden of about’ i rnrcrocurie of strontiumVQO pro- |
duced no visible dz.magmg et.iects nor life shortening over a permd of 20 months while one
~ of 2 microcuries likewise gave' no visible effects in 16 months although tissue éffects were’

noted. When the burden was 15 microcuries of strontlum 90 the life span was decreased, and :

a, 20 percent incidence of bone sarcoma was found. T I R

An. experiment was completed at Argonne Natxonal Laboratory wluch involved mJectmg
‘mice with strontium 90 4t varying dose levels. On the basis of injection of 960.mice, it was
concluded that the data do not warrant an ‘interpretation of linearity in dose response at low
levels which are-still hundreds of times greater than the levels to which man is exposed.
Other expeerents w1th rats cats ‘and dogs are continuing

A large-scale pro;ect was under way at Davis Campus Umversity of Caliiomxa ‘to test .

the acute and chronic effects of strontium 90, given orally, on the growth and development of

_ the beagle skeleton. 'I‘ox1c1ty levels were being established and’ skeletal norms: worked out
but insufﬁcxent tune had elapsed for p0551ble tumors to appear. ;

Chmcal studles usmg strontmm 85 whose short half-life of 65 days makes p0551b1e its -
use in tracer doses in human’ patients, are proceeding at five hospitals, two in New York' City’
and one each in Chxcago ‘Omaha, and Los Angeles. ‘Strontium 85 has the further advantage of
being a gamma emitter, and its distribution in the living-body ca.n be followed’by an external
scanner. These studies are directed toward determining the comparatlve metabolic turnover

- of calcium and strontium,’ as well as possrble nieans of removmg strontmm from the: skeleton
where it depos1ts : . .

-The largest program on tox1c effects of -strontium 90 is at the Umversrty of Utah Pure-
bred beagles are given a smgle injection of either strontmm 90 or radium at an early age and
are followed throughout their life span. These experiments are based on the fact that con-
siderable data already exist on the effects of a known body burden of radium in man. The best

known group of documented radium cases is the so-called radium dial painters. Some of the
* dogs are given radium injections at doses which cover the range of internal radiation found in
the human radium cases. Other dogs are given strontium 90 in doses which duplicate the .

radium burdens. It is believed that any observed parallehsm between radmm -and strontmni
in dogs can be profxtably extrapolated back to man. 3

‘Major areas of research under way at the I.aboratory of Radmtlon Blology, Cornell Uni-
versity, include (1) preparation of an annotated bibliography containing abstracts of allavail-
able papers and reports on strontium, iodine, and cesium as related to the fallout problem
(2) factors affecting secretion of radioactive materials in milk, (3) depos1t10n and removal of
rad101sotopes from the body, (4) fission product metabolism and response in laboratory and
domestic animals, (5) clinical ‘estimation of thyroid function in the dog, and (6) estimatmn of
tissue dosage from internally administered radioisotopes. -

. Research in Soils and Plants

The uptake by barley plants of strontmm 90 applied at various depths of a Cahforma 's0il
(Columbia, a very fine sandy loam) in lysimeters, was measured under both irrigated and nog
irrigated moisture treatments. Results mdxcate that for some plants' soils, and 'xnmsture _
conditions, deep plowing of surface soil contammated with strontium 90 to a depth of 2 feet o '
more should reduce appreciably the 1ntroduct10n of this 1sotope irito food chams

In another lysimeter expenment W1th the same soil and crop, determmatmn was made 0
the uptake of strontium 90 from artmcxally contaminated sahne ground water mamtamed at

UNCLASSIFIED .
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water table

' _depth of 18 or 42 inches Although there was upward movement of salt from th

. 'under all the various irrigation and cultivation treatments, the uptake of strontjum 80 was

* relatively small. This suggests that for similar soils the danger of contaminatfon of crops:
such as barley with strontium 90 from contaminated groundwaters is’ slight. A possible ex- - '
planation is that the strontium ions ‘become tightly adsorbed on soil colloid surfaces at depths
considerably below the water table as soon as the contammated water comes f contact with

_>\-.

Athe soil

Under some conditions, or as a last resort, the decontamination of agri '

_dues _Field plot experunents to compare ‘the efiectiveness of various power { plements and
removal methods for this purpose were begun in 1958 . The. ﬁrst experiment { dicated that 4
the removal of contaminated grass sod by a sod cutter and of thick straw muighes by a side .
delivery rake were reiatively effective. “Mowing of Sudan grass and soybean ants, followed '
by flail chopping of the stubble, was less beneficial. In'a second experiment, fhe removal of -

a 2- to 4-inch layer of ‘bare soil by a road maintainer “with the blade- ‘mounte between the
‘two pairs of wheels, was ‘highly effective when the ground surface was relativ ply level. Plow- -

- ing the suriaces did not provide acceptable contammation reduction The disglsition of the

removed contaminated s011 or safe land management in its presence require further con- )

imderation. e g -

Research on Uptake of Cesium 137

An expenment was -conducted at Banford inan artincml pond 30 feet in ¢

iameter to test’
the hypothesis that the availability of cesium 137 in food chains origmatmg aquatic en-
vironments is greatly different from its availability in terrestrial food chaing. The results
of uptake of cesium 137 in the experimental aquatic food chains were reportdd in terms of " -
concentration fictors, that is, the ratio of the concentration of cesium 137 ixjthe organism to

that in the water The orgamsms analyzed mcluded aigae submerged, floa g, and emergent

grown in soil. Animals Ieeding on these plants_ have an enriched source of ge
will become more contaminated than those obtaunng their food through terrg
1t is reasonable to conclude that' under”certain circumstances hazardous qu ntities of cesium
137 could be 1ngested by man in foods derived from aquatic environments e

OPERATION HARDTACK RADI.ATION MEASUREMENTS

Pretest and posttest radiation surveys were made in the Pacxf.lc area fn connection with
Phase I of Operation HARDTACK.. Data from these surveys are summarizgd in the AEC’s
Twenty-fifth Semiannual Report to the Congress. Preliminary data on levegls of radiation in
the vicinity of the Nevada Test S1te resultmg from the Nevada phase oi H DTACK are sum-
marlzed in the ‘same report .

TACK in the area ‘around Los: Angeles Cahiorma durmg the iatter part October and the

ARCHIVES:
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»fu'st part of November was transmitted to the Cha_lrman of the Joint Committee on Atomic B

Energy on December 22 1958
CIVILEFFECTS'ACTIVITIES- Ll

Partlclpatxon in Operatlon HAR.DTACK*

’.

Important results were obtamed in pro;ects conducted by the AEC Cnnl Eﬁects Test -
" Group (CETG) during Phase II of Operation HARDTACK at the Nevada Test Site which added
to the understandmg of radiation attenuatxon and the effects of blast on structures. Data ob-
tained from a program to measure the angular distribution of prompt gamma and neutron
radiation and to test shielding characterlstxcs of light frame houses are expected to advance .
the combined Oak Ridge National Laboratory —Atomic Bomb Casualty Comxmssmn program
- for determmmg dosage to populatlons exposed to atom1c bombs )

In dnother CETG pmgram, airborne momtormg techniques were used to measure en--,
vironmental radiation contamination around the Nevada Test S1te. These measurements pro-:
vide a base for future env1ronmenta1 studies. S X

The Office of Civil and Defense Mobﬂizatlon also carried out several pro:ects during -
: Phase 11 of Operatlon HARDTACK

CommumtyShelter . AN N Co

As a result of expermlents ‘conducted durmg the 1957 test series at the Nevada Test Site,

the AEC has developed xmproved criteria and specifications for an underground shelter large ) '

enough to accommodate 100 persons for prolonged periods. An AEC contractor is preparing
scaled drawings, outline specifications, and a bill of material for such a shelter in sufﬁcient
- detail to permit its constructlon 1in any part of the country. ‘

Although this shelter is bemg developed primarily to provide a relanvely economical
‘structure that could be used for the protection of personnel at AEC £aci11tles such a shelter
would be- unmedlately adaptable to any group requlrmg a protectxve facmty.b

There is little knowledge on the response of people to prolonged occupation of a shelter
and an experiment is being planned to obtain information on human behavior patterns as they
appear over the course of a week or longer ina closed shelter. L

Evaluation of Smeldmg

In May 1958 the AEC conducted an experiment at the Nevada Test Site to determine the - ,
shielding afforded by typical residential structures. Listed below are some of the conclusions

drawn from this experiment, in which a large number of cobalt 60 sources were employed in -

such a manner as to simulate the radiation field of fallout i}

1. The most ef.fective shieldmg materxal is that which is 1n the direct ltne of ra-
diation : .

* More detail on civil effects test activities 1s included in the 'l\Nenty—ﬁfth Semlammsl Report to the
Congress. . :

- T Resultis of this experiment have been pubushed in “Evaluation of the Shle A,g_AE.lnst Radtation Pro-

umccu,zéxssu@nts@f;_. |

vided by Typical Residences,”” CEX 58-1, available from the Office of Technical Services Department of
Commerce.
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-2, Reductmn of strea.mmg of radxation through opemngs into basemen

and opene. -
ings in concrete, brick, or block houses increases the eﬁectiveness of the Jome as 4"
shelter. For basements of bnck and wood frame houses mdmﬁon is reducs d by.about - -
afactorof 30. .. - - R
- 3. Kitc.hen and bathroom ﬁxtures cast shadows wluch give additionzl ldiation -
protection, and the location of shelterareas to include. smeldmg from such ixtures - .-
can increase the shielding potential of a home. . .’ S
4. Dose rates are appreciably decreased behmd chlmneys and inside replaces.‘_

Feeay

5. An improved shelter consisting of a heavy table placed in the corn
ment and covered with 7‘/2 inches of concrete block reduces the radiation
of 200 ‘to 1,000. - )

6. The contribution- of iallout on roofs of 2- story houses to the dose
fxrst floor is about one-tenth that from fallout on the ground outside,

.of a base=: .
a factor ..

The data obtamed from this expenment are of 1mmed1ate value to Fede
bullders architects, engineers, and other technical personnel concerned with

of fallout protection in the home or w1th modifications and mprovxsatlons to i prove shelter
against fallout m enstmg homes. L

Radlologmal Survey Vehxclé 8 B

Data were collected inan expenment at t.he Nevada Test Slte in May 1958 n whmh to base

prove out the technique, to refine the procedures for deploying the- rad1at1on s
measuring mstruments and to estabhsh safe operatmg procedures. )

When this survey vehicle has been perfected, it will be possrble to evalua
against fallout radiation afforded by mdivrdual homes, to point out to. the hom
place in the house, and to suggest means for further improving the avaﬂable

e the protection
wner the safest

tection. By-
this means the nucleus of a home protectmn plan can be estabhshed.

’,

Combination Radlo-RadJatxon Detector

In 1957 two exf)erimental models of an instrument which combines a po
radio and a radiation dose rate meter were fabricated, and in 1958 Radio Co
America manufactured 25 prototype instruments which have been purchased

the same time keepmg h1m informed regardmg official C1v11 defense announc

Collaboratlon with the Office of Civil and Defense Mobxhzaixon , " =

Close cooperation in civil defense matters continues between the AEC
addition to ﬁdrtxcmatmg in more formal meetings, members of the AEC s
tact with OCDM staff on matters of mutual interest ranging from techmcal i
emergency operatxons of government N *

the OCDM In
dre in daily con-
ormation to -

Work progressed on the completion of final reports of technical and sci
the weapons test series mcludmg those of HARDTACK Phase 11 These prOJ

- -
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and involve not only OCDM-sponsored pro;ects but also those designed and executed by AEC
‘and its contractors. - i . . }

OCDM and OCDM contractor personnel part1c1pated in the techniaa_l pro;ects des1gned to

oL

 obtain data on the shielding charactenstxcs of typical residences; and in the planning of a -
project to obtain similar data for the multi-storied AEC headquarters bmldmg at Germantown

The information developed will be useful to shelter analyses conducted by clvxl deiense
- authorities.

) Greater public awareness of the problems of civ11 defense is sought by the AEC. Note-'
-worthy in this educational effort have been the public statements of Commlssmner Libby with
.respect to the hazard from wartime fallout, the critical need for sheiters to protect.the popula -
tion against radiation from such fallout, and the need for radiation detectmn mstruments whxch
will allow the i.ndividual to appraise the hazard in his envlronment.

'TREATMENT OF RADIATION INJURY . . EEETE

Oak Rldge Accxdent Cases

- The criticality accldent at Oak R1dge in June 19 58 involvlng e1ght men focused attentlon
on -an aspect of the treatment of radmtmn sickness which had not been properly developed,
namely,.to provide the patients with superior nursing care and not to employ any therapeutxc
measures unless definitely and precisely indicated. It was decided to treat these cases in this

- manner because (1) the exact composition and size of the radiation dosage received by the
men were not immediately known, (2) the clinical appearance of the patients was reassuring,
(3) it was recognized that most of the suggested procedures were of a supportive nature, and
(4) these men were in a state of excellent health and nutrition at the time of the accident.

The patients subsequent conditions were characteristic of what was to be eirpected ac-

_cording to previous data, and the five of the eight with the h1ghest dosage gave clear physio- .-
logical evidence of severe radiation effects. Nevertheless, they recovered from the acute
effects with minimum clinical illness. It is impossible from so few cases'to make a reliable
‘decision as to why these patients recovered so well, since the dosage subsequently was agreed
to be in the lethal range, but it is reasonable to suspect that the physicians’ minimal inter- g
ference with the normal reparative process of the body was a significant factor. This concept
of noninterference is believed to be an important'step in arriving at effective treatment of
radiation sickness. This approach has been verified in animal experiments at Brookhaven
National Laboratory and the University of Rochester Atomic Energy Project.

Had the decision been to treat vigorously, the patients would have received antibiotics
and fluids, including fresh whole blood, as “standard” agents, and bone marrow transplants
and various types of blood platelet preparations among the more clearly' recognized experi-’

mental procedures. All of these therapeutlc agents were ready for use on a standby basis,
but were not used .

- The success of the conservative treatment of the patlents at Oak Ridge has led to several
conferences, notably one with AEC piant industrial phys1c1ans ‘and one with medlcal research
scientists interested in this field. :

Bone Marrow Transplantatlon

Transplantation of bone marrow for the purpose of prov1dmg the irradiated person w1th
stem cells for regeneration of the blood cells is a rather well developed technique now in
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..Fellowslnps . 1,-,. e

some species of ammals and there is reason to beheve that it might work in

'~ proper conditions: In‘the absence of acc1denta.11y irradiated persons, a number
"working under AEC  contracts are endeavoring to develop-and apply in persons

related blood diseases the principles of transplantation which the basic scienti
out in animals. In some chmcs persons with fatal leukexma are recewmg whol

bone marrow are a step toward general organ and tissue transplants the bone

good tissue with which to develop the- princxples since it does not mvolve the s :

questlon of ing'rowth of a blood supply

TRA]NIN G AND EDUCATION

- s
AL - -

AEC special fellowslnps in the fields of radlologlcal physms industrml m

under the -
f clinicians .
ving various
have worked
body irradia-

dicine, and"

industrial hygiene were continued during the year, w1th no expansxon in the profram. Since’

1955, about 8 appointments have been made each year in industrial hygiene an
medicine; over 400 fellows have studled under the radxologlcal phys1cs prog
begmmng in 1948

Assxstance to States

Assistance to Colleges and Umversmes

‘ In 1958 the AEC mstxtuted a program of specml fmancml assistance for a
in radiation control for employees of state agencies having responsibility in th
radiation control, and for other persons sponsored by these agencies as potent
Starting in the fall of 1958 and continuing through the current academic year, f
sponsored by state agencies are attending a course in radiation control at the
Health of the Umvers1ty of Michigan. In -conjunction with this course, 8 to 10
plant training is given at an AEC mstallatmn, where the trainee may participas
the daily operations at the plant and gain practical knowledge of radiation cont

gram will be expanded in the 1959-60 academic year to include more trainees
training centers. '

8 in industrial
since its_

ear’s trammg
area of
‘employees.
ur persons

directly in
1. “This pro-
nd additional

Plans were also being developed, in cooperation' with the U. S. Publi¢ Health Service, for

a shorter training program for state employees which will condense a year’s t
semester of intensive course work and 1 month of field work. This program i
fulfill a demand for a shorter period of training, but 1t in no way substitutes fof
and more comprehenswe trammg program

aining into 1
planned to
the longer

Labgratory equ1pment grants of $1.2 millian were awarded to 87 schools 3
ending December. 31, 1958, to assist and encourage educational institutions in
in nuclear teclmology as related to the life sciences. Altogether 120 grants
$1.4 million have been made to 92 schools since the first awards were made i

The sumtner of 1958 was the third summer in which the AEC‘spon'sored i
radiation biology for high school science teachers. Two hundred and forty hig
from 41 states and the District of Columbia received training at 12 universiti

ering courses
ounting to
October 1957.

tltutes in
school teachers
Begmnmg
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with 3 institutes in 1956, the program mcres.sed to 5 in 1957, .12 in 1958, and will bé increas'ed :

to 15 in 1859. Appronmately 400 lugh school science teachers have received trammg through
thxs program. :

" Harvard University, one of the participating. umversmes is to undertake under AEC
contract, the preparation of a'manual of laboratory experments and demonstratxons in ap-
plications of radicisotopes in biology. The manual will be suitable for use in high school
classes and laboratories and taflored to the demonstration-teaching kits provided to the
teachers by the AEC. Arrangements are also being made for providing radloxsotopes under
general llcense to those teachers who have completed the summer course.

- . Anew program of summer institutes in radlation blology for college biology teachers
will be initiated in the summer of 1959. Two lnstitutes will be held the first summer, one at
the University of Washington, Seattle, and one ‘at the University of Mlchlgan, Ann Arbor. .
Twenty teachers from small colleges will attend each mstitute :

. Under the program of v151t1ng lecturers, 23 scientists visited 26 schools during the past
year. During the weék’s time spent on each campus, prominent scientists engaged in research
or teaching in the field of radiation biology, give lectures, are interviewed, and consuit with
students and faculty members (End of UNCLASSIFIED section.) -
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