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CONGRESS OF THE UNITED STATES
JCINT COMMITTEE ON ATOMIC ENERGY

May 3, 1957

Mr, Lewis L. Strauss
Chairman .
U.S. Atomic Energy Commission.
1901 Constitution Avenue, N.W,
Washington 25, D.C. :

Dear Mr, Strauss:

The Jeint Committee on ‘Atomic Energy plans to hold
open hearings in Washington, :D.C., on the subject "The Nature
of Radioactive Fallout and Its Effects on Man,” May 27-29
and June 3-7. This letter is to confirm arrangements made
informally for representatives of the Commission and AEC
laboratories to testify before the Committee, It is our
understanding that these arrangements have already been discussed
at some length on an informad. basis by our respective staffs.

We are attaching matertal covering the scope, approach,
plan and outline of the hearings. You will note the planned
division of the hearings into two parts: (I) an organized
sequential presentation by expert witnesses, and (II) an
open presentation by those Working in the field or by interested
members of the: public who have asked for an opportunity to
testify before the Committee. You will also note that the
outline gives guidance, by each topic I-XII, as to whether
the presentation is planned as oral, written inserts for
the record, or bibliography - or some combination of these.
It is intended that witnesses use their own discretion as to
the details of the presentation, and it is not necessary that
the outline be rigidly followed. Points that the Committee
is particularly interested in may be developed by questioning
of witnesses.

We are requesting the following representatives of the
AEC to testify as expert witnesses for various parts of the
organized sequential presentation:

Dr, Charles L. Dunham, Director, Division of Biology
and Medicine, Topics I, XI, and XII

Dr, Willard F, Libby, Topics IV, VI-C-4, IX (sr?°)
and XI

Gen, A. D. Starbird, Director, Division of Military
Application, Topic V (Gen. Starbird to be preceded
by Dr. Bradbury of LASL and Dr. Shelton of AFSWP)
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Dr. Gordon M. Dunning, Division of Biology and

Medicine, Topic VII

Dr. Merrill Eisenbud, New York Operations Office,
for Topic VI-C-3 and VI-C-4 and Topic XII

Dr. R. F. Reitemier,: Division of Biology and Medicine,
for a joint presehtation of Topic VIII, parts
B, C, D, E, and G, with Dr. Lyle T, Alexander of
the Agriculture Department

Dr, Forrest Western, Division of Biology and Medicine,
for Topic VIII, parts A and H and perhaps to provide
continuity for the other topics in Topie VIII,
(The portions of VIII dealing with oceanography
and marine life are planned for coverage by
Dr. Roger Revelle, Scripps Institute) ‘

In addition there is one topic, Topic III, for which - ¢
we would be glad to insert into the record any written state-
“ments the AEC would care to submit.

From the AEC laboratories, we are planning to invite
the following persons to present oral or written testimony:

Dr. Mark Mills, UCRL, Livermore
Dr. Wright Langham, LASL
Dr. E. C. Anderson, LASL
Dr, .... Marinelli, ANL
Dr, Austin Brues, ANL
Dr. E. P. Cronkete, BNL
Dr. Norris Bradbury, LASL

These persons are being contacted directly.

It is possible that other persons in AEC or its laboratories
will be needed or that changes in the planned presentation will
develop. However, it is not expected that there will be major
changes.

The Joint Committee would appreciate receiving as soon
as possible short biographies of each person giving testmony,
covering professional background, present work, home address
and phone number, business address and phone number.

The Committee hopes that the forthcoming hearings will
lead to a better understanding of a problem that has become
the subject of serious concern to the Congress and the people
of this country. Such understanding is essential, in the
Committee's view, to the development of sound national policies
and to the maintenance of good relations with our friends and
allies throughout the world,

The cooperation of the.AEC in contributing to the success
of the hearings will be greatly appreciated,

Sincerely yours,

/s/

Chet Holifield, Chairman
Special Subcommittee on Radiation

Enclosures:
copy of outline of hearings
copy of press release
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CONGRESS OF THEUNITED STATES
JOINT COMMITTEE ON ATOMIC ENERGY

April 29, 1957

 

'THE NATURE OF RADIOACTIVE FALLOUT AND ITS EFFECTS ON MAN"
OPEN HEARINGS MAY 27 - JUNE 7, 1957

Guidance to Those PresentingTestimony
 

Scope of Hearings

The hearings will deal primarily, but not exclusively,
with the scientific (physical, geological, biological, and
medical) subject matter associated with radioactive fallout.
Matters of program, money and policy as they relate to the
scientific research aspect will be dealt with, The hearings,
will also deal for background purposes with scientific subje
matter in topics related to weapon-caused fallout such as
fallout from reactor accidents, and the biological effects
of radioactivity caused by events other than fallout.

Approach of Hearings

The hearings are to educate the Committee and the
public about fallout, how it originates, what happens to it,
why it constitutes a hazard, what our sources and methods of
getting information are, how adequate our knowledge is, and
what the program in research for the near-future should be.
hearings thus amount to a report on the progress of research.
But because fallout it of intense concern to the Committee
and the public from a hazards point of view, and because of
differences of opinion as to the facts and conclusions as
to fallout hazards and their control, a special effort will
be made, by means of the hearings, to assemble and disseminat
information that is understandable and useful.

The record of the hearings should help competent perso:
to make the following sorts of judgements:

(1) What actual experimental, clinical, or operatio:
data is a given result based on;

(2) How good is existing data on a given subject;

(3) How good is our understanding of the phenomena
‘for which data is being collected; how good are
hypotheses used to relate data to arrive.at res.

(4) What are the results, as opposed to the conclus:
of work to date;

(5) What data should be collected urgently because
such data might never again be availa je assum
continuation of tests;

(6) What further should be done by way of standardi:
definitions, assumptions, ete,;

- 3 -
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(7) What information can specifically be earmarked
for use by civil defense and other agencies as
working information?

Plan of Presentation

The following order of presentation has been worked

I. An organized presentation by expert witnesses chosen
from qualified persons in particular scientific fields:

A, Presentation of "background statements" by
experts in the field of physics, meterorology,,
geology, biology, and medicine, to be followed §.
by questioning confined to and appropriate
for the statement but not broadening the subject
matter.

B. Presentation of detailed statements on specific
topics that should be examined carefully because
they are particularly relevant, inportant or
controversial,

C. Presentation of testimony designed to pull
things together and point out the impact of the
situation as it stands:

(1) What we tmow, what we can predict and
how surely we can predict it; what we
don't know

(2) What action might serve t> change the
situation

Note: Oral presentation by expert witnesses should
attempt to present scientific data in a
form understandable to informed laymen.
More detailed and technical data may be
submitted for the record to supplement
oral presentation,

IT. An open presentation by those working in the field,
or interested members of the public who requested
an opportunity to testify before the Committee,
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MAIN TOPICS OF THE ORGANIZED PRESENTATION

The organized presentation will be broken down into
the following main topics:

Ir

IIT

IV

VI

VII

VIII

XI

XII

Introduction

Background Information ~ Radioactivity and
Radiation

Background Information - Controlled Fission .
and Fusion Reactions and Their Potential as e
a Source of Hazard

The Natural Occurrence of Radioactivity and
Radiation

The Production of Radiation and Radioactivity
by Detonating Nuclear Weapons

Atmospheric Transport, Storage, and Removal
of Particulate Radioactivity

Local Fallout: The Mechanisms by Which it
Can Affect Man and the Measures He Can Take to
Minimize Exposure

Delayed Fallout: The Behavior in Geological
and Physical Processes and the Mechanisms by
Which Delayed Fallout Enters into the Biological
Processes and Reaches Man

A Detaile pbiscussion 98 the Occurrence of
Strontium and Cesium 7 in the Atmosphere,
Biosphere, and its Uptake and Behavior in Man

The Effects of Radiation on Man

Somatic Effects - Pathology

Genetic Effects

Methods and Standards of Radiation Protection
as Applied to Fallout Problems

Specific Questions for Discussion

The Impact of the Present State of Affairs:
Summary, Interrelationships, and Implications
on Policy

The Impact of the Present State of Affairs:
What Should the Research Program in the Physical,
Geological, Biological, and Medical Seiences Be?

~5 -
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CONGRESS OF THE UNITED STATES
JOINT COMMITTEE ON ATOMIC ENERGY

April 27, 1957

OUTLINE FOR OPEN HEARINGS:

"THE NATURE OF RADIOACTIVE FALLOUT AND ITS EFFECTS ON MAN"

May 27 - June 7, 1957

("Oral" denotes tople to be presented before
text)? but may be read from prepared
text

s
a
s

("Insert" denotes topic to be presented by a
prepared statement to be inserted in the record
but not presented orally)

("Bibliography" denotes topic that should be
covered, in addition to the above, but some
references to the literature)

Any one or all of these methods of presentation
may be indicated for the topics below

 

I. Introduction (oral)**

A brief discussion for JCAE orientation, along the following
lines:

A. The general nature of radioactivity and radiation

B, Why radioactivity, radiation, and nuclear energy are
closely associated

C. Man's relationship to radioactivity and radiation

D. The general nature of the biological effects of
radioactivity and radiation

E, The nature of the impact of applying nuclear energy
for man's benefit on the health of individuals and
on the health and welfare of the population as a
whole

F. Some factors that might be considered in deciding
whether or not the hazards associated with radiation
and radioactivity are worth risking to try to get
the benefits expected from applying nuclear energy.

 

**¥To be preceded by opening statement by the Hearing Committee
Chairman to orient for the record the purpose, scope, and
approach of the hearings.
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II, Background Information ~ Radioactivity and Radiation
(oral, insert if desired, bibliography if desired)

A. The nature of radioactivity and radiation

B, Mass, energy, and radiation

C, Quantum and corpuscular radiation

1. Energy relationship, the radiation field,
definition of roentgen

2. Fundamental particles

D, Reactions of radiation with matter

1. Ionization and energy transfer

a. Definitions, quantitative relationships

bo. Specific lonization

 

e. Chemical and physical changes

2. Penetration, absorption, attenuation, etc.
of radiation

a. Definitions, quantitative relationships

' 3. Induced radioactivity

4, Secondary radiations

E. The phenomenon of radioactive decay

1. Modes of decay, decay chains, etc.

2, Definitions: half-life, average life, decay
a constant, curle, relation between mass, haif-

life, and curie for different isotopes

F, Neutron radiation

1, Special characteristics

G. Neutron fission and fission chain reactions

1. Fission, number of neutrons released, energy
spectrum, prompt and delayed neutrons, fraction
of total

2. Fission energy release, its nature and distri-
bution by type (radiant, kinetic, potential,
etc.), primary and secondary fission energy
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1.

2.

3.

. Pission products: yield vs. mass number,
physical and chemical properties (particle
Ste.) vapor condensability, water solubility,

etc.

a. Radioactive decay of fission product
mixtures, the simple models

b. The limits of validity of the t72+2 1aw

H. Nuclear fusion and thermonuclear processes

Contrasts between fusion and fission, relation-
ship to binding energy, energy and neutron
release per unit weight of material consumed, etc.

Products and energy produced, including neutrons,
gamma rays, and alpha particles

Radioactivity of fusion products

J. Particle accelerators and X-ray machines as sources
of radiation and radioactivity

lL. The potential radiation hazards associated
with accelerators

III. Background Information - Controlled Fission and Fusion
Reactions and Their Potential as a Source of Hazard (oral)

A fairly brief discussion for orientation, along the
following lines:

A, Controlled fission reactions and nuclear reactors

1, Types and characteristics of neutron chain
reactions as employed in reactors

Prompt and delayed neutrons and their role in
control

Other reactor characteristics that lend them-
selves to application for control

Types and characteristics of reactors (from
hazards standpoint)

a. Research, test, power, production

b. Liquid fuel, solid fuel, homogeneous

Sources of radiation and radioactivity hazards
from reactor operation, associated chemical
processing, and waste disposal, including liquid
and gaseous effluents (bibliography, including
recent AEC report)

-8-



   

 

Penal: B,. Controlled thermonuclear reactions

1. Contrast control problems with fission reactor
situation

2. Compareas potential source of radiation and
radioactivity hazard

a. Time schedule for controlled TN development

b. Possible place in meeting power: demand of:
future’

ne
y

IV. The Natural Occurrence of Radioactivity and Radiation
(oral, inserts, and- bibliography) €.

A review, and’ discussion. of this topic, citing as appro-

“the U,K, Medical Council report, The World Health Organization
report (Sievert), the Government of India study, the statement
by Dr. Warren Weaver (Hearings, Foreign Relations Subcommittee,
January 16, 1957), the British Journal of Radiology (29, pp.
409-417, 1956), and Dr, Libby's article in Science -

A. Naturally occurring radioactive materials and decay
products and radiations

B. Cosmic radiations, composition, characteristics, effect
of altitude

C. Spontaneous fission and induced radioactivity

D, Measurement methods and limitations of the data

V. The Production of Radiation and Radioactivity by Detonating

A. Description of nuclear weapon explosion

“al, Heat, blast, radiation, and neutron production
in a bomb - rough models for scaling and attenu-
ation .

2. Division of radiant energy into , me

a. Prompt gamma and X-rays :

b. Kinetic energy of neutrons - induce
activity and cause direct damage

¢. Potential energy which will manifest
itself as

(1) Direct fission product activity

(2) Induced radioactivity (e.g. cl)

-9 
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Nuclear Weapons (oral, inserts, bibliography ae gs
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B, The effect of weapon type and size from the point of
view of fallout produced, both local and delayed

 

C, The effect of the type of burst on the radiation and
radioactivity resulting and on the fallout produced

1. Air bursts.

2, Ground or surface bursts

oe 3. Underground bursts

4, Underwaterbursts

 

VI. Atmospheric Transport, Storage, and Removal of Particulate
Radioactivity (oral, inserts, bibliography)

A, The types of fallout defined and described, and the
conditions under’ which each type 1s produced - physical
characteristics of particles, cloud formation, con-
densation, etc,

B. Local fallout

1, The predictability of local fallout

a.

do.

e.

f.

Theory of predicting fallout

Models of radioactivity within the cloud
(both Nevada and PPG), dependence on type
and yield of weapon and type of scavenging
material

Meteorological transport, examples of
fallout under different winds, and in
massive attacks

- Uncertainites in model and meteorology

Weathering and redeposition of particles

Decay

2. Observed patterns of local fallout

a.

b.

Patterns of external radiation in Nevada
and the PPG

Radiation levels as a function of time.
Radiation dose to unprotected persons
as a function of time of fallout from
fallout

Fractions of fallout observed: locaily

Factors affecting patterns of fallout

~ 10 -



  
UNCLASSIFIED

e. Physical, chemical and radiochemical
properties

f. Deposition of toxic materials

C, Intermediate and delayed fallout

1. The production and distribution of fallout in
the atmosphere

ce . a. Dependence on height of burst, yield, type
re of explosion, and scavenging material

b. Observed or inferred physical, chemical
and radiochemical properties, with special
reference to fractionation &

c. Division of material: (local), tropos--—
pheric, .and stratospheric; determining
conditions

d
h
e

2, Transport through and removal from the atmos-
phere

a, The stratosphere

(1) Transport, mixing, possible methods
of removal

(2) Storage time; cumulative world-
wide fallout as a fundtion of time;
predictions of future fallout from
single event; from past weapons -
test x

(3) Sources of information; measurements
and estimates of radioactivity
in stratosphere

b. The troposphere

(1) Tropospheric removal processes;
storage time

(a) Precipitation, interception,
dry deposition

(2) Possible regions of unusual removal
(fallout) because of meteorology or
topography

(a) Exposure to prevailing winds
and tne sjiatimes accompanying
effees, crograpnie rainfall

(b) Effect of large bodies of
water on the distribution of
fallout on adjoining land
areas

(3) Meteorological tracking and other
discussion of transport

-ll-
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3. Observed deposition on the ground

a, Geographical distribution; dependence on
physical factors

b. Physical, chemical, and radiochemical
properties, with special reference to
fractionation

ec. Measurement techniques and limitations
of the data

(1) gummed paper, (2) gaze, (3) pots,
collection of vainfaii, and (4) soil
samples .

4, Quantitative predications of future fallout

a. From past tests

b. From future tests

D. Interrelationships between study of fallout and study
of meteorology; contributions of fallout studies to
meteorology

VII. Local Fallout: The Mechanisms by Which it can Affect
Man and the Measures He Can Take to Minimize Exposure
(oral, inserts, bibliography)

A. The relative importance of external radiation compared
with internal radioactive emitters for the local
fallout situation

1. The source of the external radiation

a. Properties

b. Decay

2. Internal emitters

a. Radioiodine, inhalation and ingestion

b, Other emitters

B. Shelter and shielding and their effects

C, Other immediate emergency measurcs that can reduce
hazard

D. Dose and dose-rate vs. time

VIII. Delayed Fallout: The Behavior in Geoiogical and Physical
Processes and the Mechanisms by which ayeu aliout
Enters into the Biological Pro.esses and Reaches Man
(oral, inserts, bibliography)

 

     
QF
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A. The relative importance of internal emitters compared
with external radiation in general for the long-run
fdllout situation (other than local fallout)

1. Factors of interest; criterla for deciding what
fee radiation and which emitters should be worried

about

Yield

Half-life

Physical distribution

Physical, chemical, and radiochemical
properties

Uptake by plants from soil

Uptake by animals and man from diet, water,
and air

- Retention and distribution in man

Note: This topic up to this point is primarily an
orientation for the detailed treatment to : ;
follow in the remainder of this and the following ..
topics ,

B,. Deposition on and migration in soil and transport by
surface waters

1, Dependence on chemical properties

a. Strontium

b. Cesium
_

_f ¢. Plutonium

d. Rare earths

2, The effect of river basin and ground water flow
patterns; the effect of porous substructure
such as Idaho: lavas; the effect of inland sinks
such as Salton Sea

3. Effect of soil type and rock structure

4, Mechanisms for fallout penetration into soil

5. Decay

C,. The effect of agricultural practices on the distribution
of fallout

1. Possibilities for modifying agricultural practices

a 2. Possibilities for liming soils

- 13 -
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D. The effect of fallout on water supplies for human,
agricultural, and industrial use

1. Possibilities for water treatment

E, Possibilities for modifying present food collection
and distribution and*handling systems to guard against
hazard

F, Behavior in oceans mixing above thermocline, waste
disposal techniques and ultimate effects

G. Entry into biological processes including man's food
chain ”

1. Deposition and retention on surfaces of vegetation

2, Uptake by vegetation from soil

a. Characteristics for various plants and
various radioactive materials

(1) Strontium

(2) Cesium

(3) Rare earths

(4) Plutonium

b. Dependence on soil characteristics

c. Other factors: decay, biological half-~
life, effective half-life

3. Soil-plant discrimination factors

4, Uptake by marine life and algae

5. Uptake by animals, animal products, and man

H, Retention and decay in animals and man

1. Distribution of fallout in body tissues, fluids,
milk

a. Tendencies for localization

(1) Radioiodine

b. Dependence of equilibrium values on effective
half-life

2. Discrimination factors (preferential uptake of
particular fallout products by particular
species of plants, animals and man); types and
how measured or inferred

~ 14 -
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a. Experiments for determining discrimination
factors

b. Numerical values for the various factors

e,. Combining values for the individual factors

IX, A DetailedBescussion of the Occurrence of Strontium?
and Cesium in the (ered aneont Biosphere, and its Uptake
and Behavggr in Man (oral, inserts, and pibliogrpahy)
NOTE: will be outlined in detail below

A. Distribution, storage time, and fallout rate from
atmosphere .

1. Combination of.local and world-wide fallout
of Sr90 resulting from fractionation; long

ff> half-life; stratospheric holdup and mixing; decay

B. Deposition on soil and plants - variations of sr29
level in environment,_as a result of weapons detonated
in a velatively short period of time ~ from a few
months to two or three years

wet 1. Predicted fallout as a function of mixing and
wes time

e. Effects of retention of fallout on surfaces of
vegetation

C. The calcium model as a basis for predicting sr?°
behavior

1. Similarities and differences in behavior in

the biosphere and in man

a. How much do we know about calcium?

i b. How much do we Inow about strontium?

2. Influence of amount of calcium in soil, diet;
dilution and discrimination

a. Dependence of occurrence of gr7° in animal
plant life on calcium in soil and diet

b. Practicability of controlling occurrence
of Sr9O by adding calcium to soil and diet

(1) caleium additives to milk

90 from foodsec. Removal of Sr

(1) calcium consideration

a D. Deposition in man - variations of Sr9° level

1. Function of age and time and location

of 2. Observed occurrence in man and corresponding
observed occurrences in soil and food

- 15 -
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Observed occurrence of sr99 in soil, food, and man
(brief summary with detailed supplementary insert)

ti

F. Predicted occurrence from weapons tests held prior
to 1957

1, Relation to accepted concentration standards
(the basis of which is to be discussed later)

Nore: cs137 wi1l be outlined below

G, Distribution in the physical environment

1, Half-life, stratospheric storage, chemical
properties, similarities to potassium

2, Deposition

H. Occurrence in food supplies; probable sources

1. poyagsium model for discussing behavior of
in biosphere

J. Observed occurrence in humans - relationship to accepte
able concentrations, on basis to be discussed later

K. Predicted occurrence in humans as a result of weapons
tests to 1957

X, The Effects of Radiation on Man (oral, inserts, bibliography

SOMATIC EFFECTS - PATHOLOGY

A. Introduction and orientation: distinction between
somatic and genetic effects, between acute effects of
high level radiation and long-term effects of low
level radiation and radioactivity, between damage
per se and the standards developed to protect against
damage

B, Early effects of exposure of animals and man to external
radiation

1. Gamma and x-radiation: syndrome of radiation
sickness

a. Fallout on Marshallese: Rongelap, Uterik

(1) Children recently returned to
Marshail Islands

b. Los Alamos incidents

e, Other examples - radium

2. Beta radiation - beta burns

a. Marshallese

b. Other examples - radium

- 16 -
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Cc. Early effects of exposure to internal radiation

D. What are the criteria for picking out the harmful
radioelements included in fallout?

1. How sure are we that all the harmful ones have
been picked out

a. Strontium

b. Cesium

c. Rare earths

d. Plutonium

e. Iodine

E. Delayed effects due either to single massive doses
or to protracted chronic exposure; enumeration of
effects of interest;: dose dependence

1. Examples

2. Relationships between the two types of dosings

F, Mechanisms and responses of man to radiation and
radioactivity

1. Briefly review chain of events

a, Physical effects

‘b, Biochemical and chemical effects

ce. Cellular effects

ad. Effects of whole organism

2. Processes of physical interaction - physical
effects

a. Significance of alpha, beta, gamma rays,
and neutrons in the process

b. Significance of these rays with regard
to penetration and whether introduced
within the organism or arising from outside

3. Chemical and biochemical changes

a, Direct effect of lonization on vital cell
molecules

b. Indirect effects as a result of lonization
of water in the presence of oxygen

ec. Relationship and importance

~17 -

¥
e
e
e

r
e



 

sf UNCIASS IFIED

4, Cellular changes

a. Range of sensitivity of cells
: w
e

(list most sensitive - gonads - to least
sensitive - nerve, muscle, bone )

C
a

b. Relate sensitivity of nucleus to cytoplasm

5. Effects on the whole organism

 

a. Range of survival dose on mammals (guinea
pigs 200 r, rabbits 800 r)

 

: b. Compare with non-mammalian radiation
So (virus, for instance, 1,000,000 r)

(1) Point out species variation and
position of man

  

Sa
rs

S

ae 6, Clinical syndrome in man (nausea and vomiting, oo :
’ hematopoietic depression, epilation, bleeding, etc). .

ae Special piace of hematopoietic response
to radiation

b. Delayed effects

(1) Reduced longevity

(a) reduction in life expectancy -
validity of concept at low
levels of radiation

(2) Production of leukemia and neoplasms
(tumors )

G. Relationships of damage mechanisms to dosages

1. Aplastic anemia, leukemia, and cancer as a
result of exposure to radiation

a. Doses at which observable damage occurs;
relationship of probability of damage to
dose and dose rate; latent periods; doubling
doses; relationship to tissue irradiated

b. Relative importance of cancer and leukemia
under various conditions: external sources;
exposure of various critical organs to
radiation from external and internal sources:
dungs, gut, thyroid, skeleton, etc.

 

fo - 18 -
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GENETIC EFFECTS

H. The nature of genetic effects: evidence, experience,
data

J. Relationship between radiation and change in mutation

rate

1. Natural mutation rate (2%)

 

2, Dose necessary to double mutation rate (50 r)

3, Apparent linear non-threshold relationship
between dose and effects

f 4, Cumulative character of genetic effects

5. Mechanics of introducing and eliminating mutants
in genetic pool

K. Predicted increase in mutation rate as a result of
postulated increase in radiation levels from fallout

1. Effects on: population as individuals and as a
whole

METHODS AND STANDARDS OF RADIATION PROTECTION AS APPLIED
TO FALLOUT PROBLEMS :

L, Standards for external-radiation effects: the concepts
and definitions relating the amount of damage to the
amount and kind of radiation causing the damage

1. Definitions and concepts behind the units used
for dose rate, cumulative dosage, biological
effectiveness, etc.: the r, rad, rem, RBE;
ionizing density; linear energy transfer

~ 2, Kinds of radiation and varying conditions of
exposure

3. Simplifying assumptions to get practical standards

4, Caleulation of dose and dose rate resulting from
several kinds of radiation acting together

5. Calculation of doses and dose rate resulting
from one or several kinds of radiation acting
on different parts of the body

M, Standards for internal-radiation effects

1. Definitions and concepts behind the measurement
of internal body burdens and dosages; the models
used

a. Maximum permissible concentration

b. Safety factors

- 19 -
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(1) Population vs. oc¢upational dose

(2) Young vs. adult

(33 Whole body vs. localized dose

ec, Relationships between internal and external
radiation dose

2, Calculation of cumulative dose rates and dosages
from external radiation and internal radiation

oe of various kinds and under various conditions
‘ of exposure

N, Philosophy: the assumptions and models behind the
establishment of the standards

aa 1. Historical trends to the present and trends for
the future

2. The validity of the assumptions now used in the
light of up-to-date knowledge

3.° Possibility of hazards resulting from low-level
exposure: threshold considerations

a. Why do we not know whether or not there
is a-threshold for each of the various
radiation effects of interest? How and
when can we improve knowledge on this
point?

b. A radiologist may believe that the exist-
ence of a threshold is probable or he
may not...what are the pros and cons?

ec, What about the acceptability of the currently
recommended standards under either belief

a of (b)?

4, The probable trend of the standards for the
future

a. Will new standards have to be developed to
cover certain hazards not now adequately
protected against?

b,. Are the standards defined in such a way
that they can be ranked for any given
situation so that the proper standard
among several can be chosen to give the
least likelihood of hazardous exposure? Is
there any ambiguity if several standards
apply?

c. Do there now exist, or are ther likely
to be, different standards in use by the
U. S. and other governments, or by the
U. 5S. and states and municipalities?
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SPECIFIC

A,

K,

QUESTIONS FOR DISCUSSION

All low level effects are extrapolations fromhigh
level effects. How secure is this extrapolation? -.
Discuss its relationship to the non-thresholg
character of genetic effects, and to the question :
of threshold of bone cancer. i

Are there any distinctions between temporary and
permanent (long term) damages, between repairable
and irreparable damage?

Are there special criteria for small groups of
persons as compared with large populations with
regard to radiation? Is there a difference between
small and large populations? Between large
populations and the whole population? Does the
distinction apply only to genetic effects?

Discuss the known effects of radiation on such aspects |
of the human being as mental posture, personality,
intelligence, other, etc.

Are there any ¢hemical reinforements of body
defenses againgt radiation? What about drugs
recently annouyiced as being of possible use for
X-ray dosages ?.

What is to be gained or lost by the record-keeping
recently proposed for each person covering his
lifetime history of radiation dosage?

q

How much radiation and radioactivity was man naturally
exposed to and medically exposed to before weapon
firing began?

Are the dosage standards for individuals and
populations adequate for Sr90° What are the
factors for genetics, skeleton age, age of individual,
health of person, etc.?

How adequate is the radium model as a basis for
predicting Sr90 damage in man?

What is the behavior of radioiodine in man from
a damece gn dosage point of view? What about
Csi ty cl » ete?

Is the biological effect of Sr90 and its daughter
y90 similar or the same as that of external
radiation of any sort?

XI. The Impact of the Present State of Affairs: Summary,
Interrelationships, and Implications on Policy (oral,
inserts,

A.

bibliography)

In essence, what is the state of our knowledge in
the areas discussed as relevant to the "fallout
problem"; what do we know about:

1. The amount of radiation and radioactivity
released by weapons fired to date
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e.

3.

(a) by the U. S.

(b) by others

The amount of local and delayed fallout
created by these weapons

Where this fallout is

(a) how much has decayed

(b) how much has fallen out and where

(c) how much is still up there and where

What has happened to the ground fallout
that has fallen out

(a) how much got on or in soil and where

(bd) how much got on plants

(c) how much got in the ocean

(a) how much got elsewhere

(e) how much of all this has decayed
after it fell out

(f) how much has directly affected man
as external radiation

(g) how much as internal radiation

The mechanisms by which fallout gets ditributed
in the atmosphere and on the earth

. The mechanisms by which fallout gets into
the biosphere and to man - or gets to man
directly

. The mechanisms by which exposure to fallout
leads to damage

8, The amount of damage, if any, that man has
so far sustained from fallout

9. The mechanisms and measurement of biological
damage from radiation

10, The relationships between damage and dose

B. Using the knowledge now available, how well can
one predict - and how would one predict - the
following:

1. The amount of fallout still to fall out from
weapons already fired

- 22 .



2, Where this fallout will fall out

3. What will happen to it

(a) how much will decay or otherwise be
harmless

(bo) how much will directly affect man
as internal or external radiation

(c) how much damage, if any, man will
suffer from it

C. Using the knowledge now available, how much
information does one need to postulate concerning
the characteristics of future weapons firings
(test or war) so that one could predict with a
certainty appropriate for policy-making purposes
the same sort of information as discussed above
for future firings?

1. Is such a prediction possible even assuming
unlimited information concerning the firing
characteristics? How would it be made?

2. Isa postulated rate of firing (yleld per
unit time) heaningful? What in principle
does "present rate of firing" mean? Is a
postulated.vate of firing sufficient information
by itself for making the sort of prediction
named here?

3. How does oné take into account such problems
as divers sites of firing, firing of weapons
whose characteristics are not known, differences
in weapons type and burst

4, Ave the present criteria for biological
damage adequate and are the related measure-
ments adequate so that one could predict with
a certainty appropriate to policy-making the
future hazard, if any, owing to future weapons
firings - even if he could forecast how much
fallout there would be and what would happen
to it? If the criteria are adequate, how
are they put together?

5. If one had before himself a working definition
of hazard that was satisfactory from a moral
or ethical, social, political, and economic
point of view, and if this definition was
stated in terms of measureable or observable
phenomera in nature (including man), does
sufficient information exist so that he could
determine, again with a degree of certainty
appropriate to policy-making, whether or not a
hazardous situation exists now or will exist
in the future forvariou8S possible circumstances
of weapon firings and radioactive fallout?
Could he determine | ithe degree of hazard? If
their answers are "no", is it possible to
state what information is lacking and how
it might be obtained?

~ 23 -



 

UNCLASSIFIED

XII. The Impact of the Present State of Affairs: What Should
Research Program in TO eeeeae eoneetcehe Biological,
and Medical Sciences Be? oral, inserts, bibliography)

A, Information sources and distribution

1, Do and must private research groups depend
on the government, particularly the AEC, f
most of their data? To what extent does t
depth and breadth of the research program
rest on what the government is doing and o:
what the government is willing to turn ove
to private research institutions?

Is scientific information adequately and
promptly distributed and available?

To what extent are government classificati
and other information-withholding mechanis
interfering with the distribution of infor
to the public and to scientific groups?

How much and what kind of data or radioact
fallout remains classified? What justific
is given. by AEC and other government agenc
for continued classification of such infor
How must effort does the government make t
let it be know that material has been decl
fied after that action has actually occurr

Is information exchange occuring properly
between ‘the U. S. and forelgn countries
and the:U. N.? Is the U. S. adequately
represented on international scientific an
policy-making groups related to this probl

B. The Research Program: what is the extent of res
on radioactive fallout?

i. Is the AEC presented with a conflict of in
when it is required to act on the one hand
an agent in developing nuclear weapons, an
on the other hand as an agent in providing
safeguards against weapon hazards? If a
conflict does exist, what would be effecti
ways of removing or at least minimizing it

How much of the research is being done by
the government and how much by private
research groups under government sponsorsh
and with government funds?

Are there serious soft spots in either the
experimental or theoretical aspects of the
sciences related to fallout; in particular
are there any that limit a thorough under-
standing of the civilian and military impl
tions of fallout?

How well is the research program in balance
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10.

il.

12.

Is the general level,of the research prog)
adequate in view of the obvious policy
implications of fallout in such areas as-
weapons testing, nuclear weapons bans, ci
defense, the military posture?

Is that scope of inquiry on fallout probl:
broad enough so that it is not likely thal
the U. S. could be surpirsed by an enemy
using the properties of fallout in a manne
that we have no notion of how to cope witl

Is the atmospheric, biospheric, and medic:
sampling program adequate? Should more we
be done, for example, on determining the
normal ineidence of bone cancer in areas
of various background levels?

What, if any, data should be sought after
urgently on grounds that it may never aga:
become available assuming tests continue;
that is, what virgin data and what check
points should be found?

Should the U. S. prepare, through cooperat
programs, to process fallout samples from
all parts of the world?

Are federal funds made available for fall
research adequately protected?

Is cooperation between government and non-
government research adequate?

If the program is inadequate, should Cong:
increase appropriations for fallout reseai

C. JCAE information

1.

2.

Should the results of fallout research be
made available to and reviewed by the JCAI
as well as the AEC?

Would the creation of a special group of
sclentists be an effective way of reviewir
information and resolving differences of
opinion?
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* From the Office of thé April 18, 1957
; Joint Committee on Atomic Energy FOR IMMEDIATE RELEASE --

e

A special’Subcommittee of the Joint Committee on Atomic
Energy will.hold public hearings on the problem of radioactive
, fallout from nuclear weapon explosions beginning May 27 and
"extending. through June 7, it was announced today. Representa-

tive Chet Holifield (D.~Cal.) has been named Chairman of the
Subcommittee.

The hearings will cover in detail the whole fallout
cycle from its inception in the detonation of nuclear weapons,
through its dissemination in the atmosphere and descent to
the earth, and finally to its uptake and effects on human

_ beings, animals and vegetation. Experts from the major scien-
tific areas involved will be invited to present testimony
before the Committee. The hearings will also be open to
public witnesses who wish to appear or submit a statement for

the record.

Among the topics of particular interest to be discussed
at the hearings’are the questions of how much radioactive ;
debris is being scattered throughout the atmosphere by nuclear
weapons, the genetic effects of radiation and their meaning
for future generations, the relationship of strontium 90 uptake
in the human body to bone cancer and leukemia, and the effects
of radiation on human longevity. Discussion will include the
“phenomenon of radiation damage, how it is measured, and how
tolerance standards are established. Following discussion of
these matters, an attempt will be made to see what projections
‘can be made-of the effects of continued testing of nuclear
-weapons at various rates.

In commenting on the forthcoming hearings, Representa-
tive Holifield stated:

"I am hopeful that the coming hearings will serve to
give us all, both Congress and the public at large, a better
understanding of the fallout question and will help clear up
existing confusion over the character and dimensions of the
problem. The Joint Committee has for some months been pre-
paring for the hearings and has been consulting with experts
from the major fields affected in order to develop a useful
framework for the hearings. I believe this preparation will
be useful in ensuring that we cover the ground thoroughly and
objectively.

“One of the major problems in previous discussions," he
said, "has been that the Congress and the public have been
snowed under by a.welter of uncoordinated information and
selentific terminology without having an adequate frame of
reference for their guidance. Chief purpose of the hearings,"
he added “is to provide such a frame of reference through
presentation of scientific information in a form which is

‘readily understandable to the layman as well as the scientist.
We also wish to determine,” he said, "what research work is
being done in this field by.the AEC and others, and whether
the present level of this research effort is. adequate."
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Representative Holifield concluded by stating:

"I pelieve the forthcoming hearings should provide a
valuable basis for future discussuon of associated problems
involving matters of the highest national importance,
including proposals for cessation or limitation of our
nuclear weapon tests. The hearings should also provide
excellent: background information for separate hearings being
planned by the Joint Committee on radiation injuries to
Workers ‘and Workmen's Compensation. Once a thorough base of
understanding is laid," he added, "the Congress and the publi
should be in a much better position to evaluate the pertinent
considerations and to develop sound national policies. It is
toward this objective that the hearings are directed."

Those wishing to appear before the Committee or to
submit a statement for the record should contact the Committe
staff in Room F-88, the Capitol, so that the necessary arrang
ments may be made.


