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Special aspects of the Cormission's program of biology and medi-
cine have been singled out recently for intensive work during the next
year:

l. Civil defense planning activities.

2. Research on radioactive waste disposal.

3. Studies to establish permissible levels of exposure.

4, Studies of radiation injury and long-term effects of
radiation.

Se Training health physicists in radiation protection.
Recent developments in each of these fields will be described.

Civil Defense Plamming

The Commission's role. In Novembsr the Commission reaffirmed its
responsibility for providing civil defense planning agencies and the pub-
lic with data concerning the effects of atomic weapons. The Division of
Biology and Medicine was designated to coordinate the Commission's civil
defense activities and serve as liaison with the Mational Security Re-
sources Board (NSRB), the National Security Council, the General Services
Administration, and other interested agencies.

Steps are being taken to proceed immediately with a positive pro-
gram in this field, including the preparation of a paper for doctors on
the treatment of persons exposed to radiation; the completion of a paper
for the engineering and construction industry, "Atomic Bombs vs. Build-
ings"; the preparation of a manual for operating and maintaining monitor-
ing instruments; and the preparation of a paper on decontamination. A
statement on "The City of VWashington and sn Atomic Bomb Attack" was fur-
nished the, National Security Resources Board and the National Security
Council.l/

Training courses. The AEC initiated plans for two types of civil
defense training courses during the quarter. One is to train radiologi-
cal monitoring instructors, and the other course is to train instructors
in the medical aspects of atomic warfare. The groups thus trained in

l/>This statement was transmitted to the Joint Committee, Hovember 17,
1949.
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turn will establish in their home institutions and localities similar
courses for the instruction of others who ultimately will conpose local
civil defense orzanizations. The responsibility of the AEC in this under-
taking will be linmited to the orizinal teachecr-training level, and will
not extend to subsequent courses given, except that training materials,
edvice, and consultation will be furnished as necessary.

Final arrangements for, the radiological monitor training course
were made early in Januaryﬁi/ The course is planned to be of S~weeks!
duration and will be giver at Brookhaven National Laboratory, Oak Ridge,
and University of Califorria (Los Angeles) in the near future. Partic-
ipants will be sclected by invitation of the National Security Resources
Board to the States. The gqualifications required of individuals for at-
tendance will be jointly agreed upon by the NISRB and AEC, with the latter

reserving the right of final selection.

lonitoring teams. Plans discussed in Chicapgo, October 12, 1949,
for establishing and, operating emergency radiation monitoring teams were
further develoPedtg/ Bach major AEC installation will have one or more
teams composed of trained personnel available to monitor on-site inci-
dents involving the release of radiation. These teams will also be avail-
able for off-site service if a radiation disaster should occur.

The consideration being given to the publication of certain un-
classified portions of the Veapons Effect Handbook was mentioned in the
preceding quarterly report. 'Medical Aspects of Atomic Weapons," the
first of these advance reports, dated December, 22, 1949, was submitted
to the NSRB for dissemination to the States.é//This report was prepared
jointly by the Department of Defense and the AEC. The second report of
the series will concern blast effects of atomic explosions on structures
and protective construction.

Radioactive Waste Disposal

So that the discharge of radioactive waste may be held to safe
levels as production activities increase, the Commission must develop
suitable waste handling and disposal techniques, carefully design and lo-
cate new production facilities, and sponsor research to accomplish the
easier and more economical handling and final dispéjﬁl of radioactive
wastes, still maintaining protection of the public.4

1/ The physician trainin; course was described in a letter of December
23, 1949, from the Gencral lznager %o the Executive Director, Joint
Comuittee.

E// The Joint Cormittee was initielly advised of the purpose and opera-
tion of these teams by letter, iinrch 24, 1949,

3/ The report was transmitted to the Joint Committce, Deceuber 26, 1949
&/ Copies of a public report by the Atomic Energy Commission, "Handling
Radioactive Wastes in the Atomic Znergy Program," were transmitted to the
Joint Cormittee, December 7, 194¢€.
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This work also includes determining the levels below which radio-
activity is harnless to man or his enviromment, and measuring radiosctiv-
ity in and around worlking arcas to make certain that these permissiblc
levels arc not exceeded.

The amount of radioactivity in discharged vmstes that can be con-
sicdered allowvable from the biological and human standpoint must be deter-
mined. HNew data aro needed to give added assurance that present disposal
techniques arc acccptable or to indicote changes advisable from the stand-
point of public hcalth or cconomy of Commaission opcrations. Commission
studies in this field now include:

l. Research on utilization of radioactive isotovpes
by plants and animals. Low levels of radiocactivity in vwater
or soils become a hazard to humaens and higher animals to the
extent that this activity is taken up and concentrated by
pvlants and lower animal forms which, in turn, serve as food
for higher animals or man.

2. Research on monitoring mcthods. lorlk is still
necessary to develop routine methods of radioactivity de-
tection suitable for meesurements of low intensity radia-
tion in water, air, and food.

3. Research on normel radicactivity in man and nature.
~ Data on the radioactivity normally present in rocks, soils,
natural vaters, plants, animal life, and the human body are
needed as a basis for considering disposal techniques.

Research proposals approved by the ALC during the quarter in these and
other related fields are listed irn Appendix D.

Permissible Levels of Exposure

The operation of production plants in the atomic energy progran
of necessity discharges some radioactive waste products into the envi-
romment. The complete elimination of radioactivity from the environment
is not necessary. Throughout its existence the human race has been sub-
jected to radiation by cosmic rays and natural radioactivity in soil,
rocks, and water. Living organisms have some resistance to damage by
radiation, and the problem is to determine the level of this resistance.
Exposure %to certain amounts of radiation is knowm to harm man. However,
the imposition of unjustifiably rigorous standards for permissible ex~-
nrosure would result in excessive onerating costs and lowered operating
efficiency. Research is therefore under way to determinc as accurately
as possible the optimum lcvel of protection which must be given to popu-
lations located in the vicinity of atomic energy plants.

External radiation. Living organicms can repair a small amount
of radiation damage as fast as it occurs. Determining the level of this
"tolerance dose" for man and animals is under study.
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Early research on the subjcct was largely confined to short-lived
species of animals such as rats. and nice and to brief experiments of a
year or two at most. Considerable uncertainty exists, however, in ex-
trapolating the results of these experiments when calculating the effect
of long-duration, low-intensity exposures on man. Thcse data must be
supplemented therefore by lifetime chronic exposure studies on relatively
long-lived species such as the dog, and by a more critical survey of the
fragmentary data available on man in the records of radiologists. The
mouse genetic program recently established at Oask Ridge may be important
in establishing the effects of the low level exposure on large segments
of human population.

Internal emitters. Radioactivity accumulates in the human body
followin; prolonged exposure to ccrtain radioactive isotopes in air,
water, or food, inasmuch as thcse isotopes are selectively absorbed by
various organs of the body. Depending upon the rates of absorption and
excretion, the energy of the radioactivity, and the sensitivity of the
organs to radiation damage, it is possible to arrive at a figure for the
permissible concentrations of the radiocactive elements in air and water
consuned by human populations. All the values of the biological reac-
tions required for the calculations (such as rate of absorption, sensi-
tivity, etc.) are not known accurately, and the calculated results must
be qualified with arbitrary "safety factors" which may or may not be
fully justified. Research programs to obtain better data are in effect
at the Los Alamos Scientific Laboratory and at Argonne National Labora-
tory, and it is planned to encourage the initiation of research projects
in this field at other AEC facilities and at private institutions during
the next year.

Radiation Injury and Long-Term Lffects

Radiation cataract studies. The appearance of incipient cataracts
among a few nuclear physicists (off the project) who had been exposed to
cyclotron-produced radiation led to the Commission's request last year
that the Division of Medical Sciences of the National Research Council
meke a thorough study of the problem. The Committec on Radiation Cata-
racts of the National Research Council, established for the purpose, as-
sisted in studying the cases of radiation cataracts, recommended a sound
research program, and screened research proposals for their scientific
nmerite As a result of their recormendations, approval was given during
the quarter to research projects on radiation cataracts at four univer-
sities - Harvard, llassachusetts Institute of Technology, University of
Chicaco, and State University of Iowa. These are listed in further de-
tail in Appendix D. Other proposals are under consideration, and related
studies are being made at Oak Ridge National Laboratory and Argonne na-
tional Laboratory.

At the suggestion of the Committee on Ophthalmology of the lNational
Research Council, the Atonic Bomb Casualty Commission (with funds pro-
vided by the U. S. Atomic Tnergy Commission) sponsored a survey to deter-
mine what, if any, late ocular effects have resulted from the atomic
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bombings in Japan. This survey, led by Dr. David G. Cogan of Harvard
wedical School, has revealed ten cases of' cataracts which are believed

to have been caused by the atomic bombs. All cases were within 550 to

950 meters of the hypocenter at the time of explosion. The fregquency of
aton bomb cataracts now, or to be expccied irn the future, cannot be stated
at present due to the selective methods used in discovering thesc ten
CaSeS.

Long-tine cffects of radiation. In order to lcarn about the ge-
netic effcets of chronic exposure io radiation, the Commission is sup-
porting investigations of the rate of accurulction of harmful genes in
experimental populations of Drosophila (fruit fly) exposed to varying
dosages of X-rays. Progress has been made in these studies even though
they were initiated only recently. In addition, a proposal has been ap-
proved to mele extensive studies of the effects of both acute and chronic
radiation upon longevity end fertility in mice, as well as an accompany-
ing study of the genetic effects. The Cormission will gain information
needed for its own problems and will also make substantial contributions
to basic knowledge of population genetics.

Health Physics Training

The monitoring of radiation exposurc to insure that permissible
levels are not exceeded is a function of health physics. There are ap-
proximately 375 professional health physicists in AEC plants and labora-
tories and in various other clinical and experimentzl stations. As atmic
energy production and the use of isotopes increase in importance, the
need for competent health physics service will also increase.

Until recently traininz courses were adninistered by the National
Research Council. At Oak lidge National Laboratory and at the University
of Rochester the Commission has provided health physicists with training
of a morc comprehcensive nature than is possible rith on-the-job training.
The last group of 13 students completed the rcgular courses in Septcmber
and, of these, 8 were placed in health physics positions and 5 have re-
turned to school for further training. The new group begun in October
includes 21 students at Oak Ridge and Rochester, 2 at the University of
liinnesota, and 1 at the California Institute of Technology. The last 3
will take advanced work in radiation biophysics.

Plans are under way to administer the 1950-51 training program
throu~h the University of Rochester and the Oak Ridge Institute of Nuclear

tudies.

Construction of Facilities

Construction of four important facilities for the biology and
medicine program were brouzht to substantial completion during the quar-
tér. These included the Rochester Training Building (31,082,000) on the
campus of the University of Rochester; Phase I of the Biology Laboratory
(3500,000) at Brookhaven; the Ixperimental Animal Farm (3307,000) and
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the Personnel lieters and Records Building ($190,000), both at Hanford.

Important installations under construction at the end of the quar-
ter were the Biology Laboratory Building (,1,063,000), 47 percent com-
plete, at Hanford; and the cancer wing of the Oak Ridge Hospital ($235,00C),
70 percent complete. Bids for construction of the Argomne Cancer Research
Hospital, the design of which was completed during the quarter, will be
requested when the operating and land-lease agreements are executed by
the University of Chicago and the Commission. (End of
section.)
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