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Radioactive Fa.llout Studies (Project SUNSHINE) (UNCLASSIFIED)

. Information connnues to be accumulated on the worldwide iallout of radioactive strontmm, [

] its accumulation in the soil, its mcorporation into the food ¢hain, and its deposition into the :
. human body, principally in the skeleton. Representatives of the United States, United ngdom

' and Canada, meeting informally on October 18 and 19, found themselves in substantial agree-

ment on methods of measurement and, in those cases where observatxons are comparable, on
results obtained.

As the broader outlines of the fallout problem become better defined an increasing pro- -
portion of the total research effort is required for reducing the degree of uncerta.inty which S
. still remains in present knowledge of the distribution of fallout and the physical and chemical
behavior of strontium. Some of the uncertainties arise from physical and geographical factor§ .
such as the vastness of the earth, the relative inaccessibility of both the stratosphere and y
geographical areas, and difficulties of estimating fallout into the ocean. Some depend upon th
technical difficulties in obtaining and measuring samples. Other uncertainties are the result pf

lack of information on many details of nature upon which the questions involved in SUNSH
serve to focus attention, perhaps for the first time.
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» Estimates of the results of detonations of nuclear weapons to date, in terrns-.of both the
F present and future distribution of strontium 90 in nature and in man, must be considered as
tentative and to require additional measurements. In the opinion of Commissioner Libby and#:e
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staff, estimates made by persons actively engaged in the SUNSHINE program are believed to
generally somewhat conservative or “on the safe side." '

i In a recent address before the American Association for the Advancement of Science,
’ Washington, D. C., October 12, Commissioner Willard F. leby has estimated that “a total
about 22 millicuries per square mile of strontium 90 is to be found in the soils of the mid-
western United States,” and that the concentration is about three quarters.of this value in
similar latitudes in the rest of the world. “The stratospherlc deposxtlon would be expected
continue at the expected rate which at the present is about 1.2 millicuries per year, so that
some 19 years from now . . . a maximum additional total stratospheric fallout of about 6 milli
curies per square mile will have occurred. In {the meantime, the present 22 millicuries per
square mile would have been reduced to 15 by radiocactive decay, just about compensating {
the stratospheric deposition.” From available data relating human uptake to content of the
he estimates that “at the moment we would expéct that the body burdenfor children born nof in
America eventually would amount to between 0.004 MPC units {4 micromicrocuries per gra
. and possibly a figure two or three times higher.”
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BIOLOGY AND MEDICINE

In an address before the Washington Academy of Sciences, Washington, D.[C., November
15, Merril Eisenbud, Director of the Atomic Energy Commission Health and S ety Laboraiory ;
New York, stated that his estimates of the deposition of strontium 90 in soils e in good agree-
-meat with those of Commissioner Libby. On the basis of current concentrationg of strontium 90

in milk in the New York area, Eisenbud estimated that 8 micromicrocuries of §trontium 90 per

gram of calctum becomes the upper limit of the foreseeable strontium burden In the skeletons

of the population of that area, and that 25 micromicrocuries of strontium 90 gram of -

calcium is the highest foreseeable skeletal burden anywhere in the United Statds from weapon
tests already conducted. Eisenbud qualified the estimate with the statement, «
likely to be reduced as new information about the uptake of strontium 90 elimi

uncertainties which have prompted the use of lughly conservative assumpﬂons
UNCLASSIFIED sectlon.)
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Radiological Marine Bmlogy Survey M . a1 ) ] i
" A survey to determine the amount of radioactlv:ty in the waters around B and %
Eniwetok Atolls was made during the period June 11 —21, 1956, from on boardjthe USS Walton , §
(DE 361)." The 3,300-mile cruise covered a grid of 53 sampling stations about]45 miles apart, ¥
lying between 10° 15’ and 14° North Latitude and between 159" and 166° East HQongitude, within {
the restricted zone established for Operation REDWING. T ' ’

_ Radioactive materials were found in the plankton samples irom every s
plankion counts, 1,100,000 disintegrations per minute per gram (d/m/g) wet
-tained near Bikini Atoll, and the lowest, 1,300 d/m /g, in the northwestern

area. The average value of 71,000 d/m/g for plankion was about 7,000 times
va.lue for surface water.

ion. The highest
eight; were ob-
of the survey * -
lhe average =

S

‘Water samples were collected at the- surface and at depths of 25, 50, 75,pnd 100 meters.
The average radioactivity of water was 10,000 disintegrations per minute ped liter (d/m/1) at
the surface and 3,900 d/m/1 at 100 meters. A scintillation probe was used tdrecord con-
tinuously the radioactivity of the surface water. This method has interestingfpossibilities if
problems of contamination, vibration, and static electricity can be overcome] The survey

successfully demonstrated the usefulness of the various methods in evaluai the amount
and distribution of radioactivity in the sea.

The above values for plankton and water are of the same order of magnfude as similar

samples from Rongelap lagoon during Operation CASTLE. The 6nly fish colfected on this sur-

vey were three flying fish in which the radloactnnty of the liver sample was bout 0.1 that of
the pla.nkton and the muscle 0.05 that of the liver..

The second and final open survey operated from on board the USS Mar% (DE 699) between
0

Kwajalein, Eniwetok, and Guam. The 4,000-mile cruise was expected to be Jompleted about
October 1, 1956 M

Aerial Monitoring —OQOperation REDWING (UNCLASSIFIED) l ' N

The use of fast moving aircraft to delineate fallout patterns was succeisfully accomplished

_during Operation REDWING in support of Task Force fallout studies. P-2Vfaircraft equipped

with the aerial monitoring equipment designed by the Bealth and Safety ratory of the New
York Operations Office mapped tens of thousands of square miles of open ofean after each of
the large detonations. Equipment employed during REDWING is presently Yeing considered by .
the Federal Civil Defense Administration to meet state requests that aerial radiation detection

instruments be supplied on 2 matching fund basis as part of the national cijil defense program.
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Publication of “Medical Effects of the Atomic Bomb in Japan”

“Medical Effects of the Atomic Bornb in Japan,” edited by Dr. Ashley W. Qughterson and.
Dr. Shields Warren, has been published-in the National Nuclear Energy Series, Manhattan
Project Technical Section, Division VIII, Volume 8. This publication, based on the investiga-
tions of the Joint Committee for the Investigation of the Effects of the Atomic’ Bomb in Japan,

which was sent to Japan in 1945 immediately following the mroshima-Nagasaki bombings, is ’
the authorita.tlve treatise on the subject . . '

Training Program

About 90 scientists from approximately 50 educational mstitutions worked at Brookhaven'
National Laboratory this summer under the Commission’s program for participation by uni-
versity faculty members in research programs at national laboratories. Fourteen sclentists’
came from other countries. About 20 graduate students were brought to the Labora.tory by.
these visiting scientists to work as their research assistants. The experience provided as-
sists faculty members in their presentation of scientiﬁc courses, and in addition may lead to

initiation of university research prOJects du'ectly or indirectly related to aiomic energy
programs.

There have been about 45 forelgn scientists from 20 nations working at Brookha.ven for v
continuous periods of two months to more thana year: N

N

Summer courses for bot.h graduate and undergraduate students were also provided at'

offered appomtments.

Brookhaven. The 80 students pa.rtlcipatmg were chosen from 400 apphcants of whom 105 were o

.

Radiobiology Training for High School Science Teachers

.

Summer courses in general radiobiology, emphasizing the utilization of radioieotopejl
were initiated for high school teachers. The plans for this training were developed in coopera-

tion with the National Science Foundation, which reimbursed certain expenses of the partici- -
pants. The courses were given at the University of New Mexico, Duke Umvermty, -and Harvard

‘University, and were received enthusxastxcally by the teachers who participated. It is planned
next year to include three additional universities, the Umvers1ty of California at Los Angeles,
the University of Pennsylvania, and possibly the University of Tennessee. If the success of the

plan continues, courses might be offered in the following year at as many as 20 additional -
universities. ' o S '

Participants who completed the course this summer were presented with demonstration
kits, which will be supplemented by other materials and teaching aids to be used in conjunction
with their high school science courses. The universities which gave the courses will under- -_
take during the coming year to détermine how effective the training has been in stlmulating
the incorporation of atomic energy subject matter in lugh school science courses. ' '

Cesium Radiation Source

A cesium 137 radxatmn source of 2,045 curies was delivered recently to the Umversxty of
Michigan for use in medical therapy. It will be used by the university under a contract exe-

cuted three years ago covering a comparative evaluahon of X- ray, cobalt 60, and cesium 137
sources in clinical teletherapy.

This source is only the secoud cesium 137 source ever produced for medical therépy.
The first is a source of about 1,500 curies in use at the Oak Ridge Institute of Nuclear Studies.
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At the present cost of $14 per cune for cesmm 137 the newly instaued umt has Qts.l’costA o
of about $29 000 .

Cesium 137 is one of the most 1mportant ‘of the relatwely 1ong—11ved gamma- Y ttmg ‘
‘radioisotopes, wlth a half-life of approximately 35 years. In addition to its medi value, .2
this isotope nas’ many applicaﬁons in industry. The demand is expected to reach y millions

of curies, as the techniques for extracting cesium 137 from rea.ctor wastes are prcv‘ed: and
'reducedincost . . o . L
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and its speciﬁ.c activity is’ 24 curies per gram of cesium 137.

" X ray and- with a 1,903-curie cobalt source, the largest high-speclﬁc-a.ctxmtf co
this country.: Acquisitmn of the cesium source completes the university s plann

of thh—energy sources ior use in ra,dmtion therapy at this pro;ect. (End of UNC A
section.)
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