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QUTLINE FOR CPEN HEARINGS:
: ' TURE OF RADIOACTIVE FALLOUT AND IUS HEVEGTS ON MANY |

L Amu No.

l‘olde, W‘ May 27 ~ June 7, 1957
\‘\9"\
:'31 I, Introduotion (Oral presentation only, by Dr, Dunham)**

A brief disoussion for orientation, covering tha foflowing subjoat-:
A, The genersl nature of radicactivity end radistions
B, Why radicactivity end radiation are assoclated with nuclear

energy

C. General aspeots of man's relationship to radiocactivity and
radistion from sll sources _
| D. The general nutiuve of the biological effucts of radlomoctiviiy

and radiation
E., The possihle impact of developing and unina nuclear onorgy on

the health of individusles snd on tho liealth and welfare of tha

population as a whole

F. Some factors that might be considered in making a decision as
to vhether or not the hatards assooiated with radiation end
radioactivity are vorth risking to try to get the bonefitn

expected from developing and using nuclear enorgy

BEST COPY AVAILABLE

%% To be preceded by oponing statement Ly Mr, Holifleld to orient fur
tho record the purpose and scope of tho Hesrings
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written di.cuasigﬁli;nd some bibliographical notes) (Probably o ;i
presentation by AFC-designated person, praferably & phynloint cr
%puivalent)"
A. The nature of radioaotivity and radiation o
B. Mass, radintion, and energy
- . G, Quantum and corpusoular rediation .
1. Fuergy relationshipa, the radiatlion 5lold,
definition of roentgen
D. Resotions of radiation with matter
i. Ionigation and energy trensfer (Bibliography)
s, Definitions, quantitative relationshipn
b, Specific lonization~~definition and note or
impartance
0, Chemical and physical changos _
2, Penetration, abaorption, attenmwtion, etc. of
radiution
a. Definitions, quantitative relatinnshipe
3. Induced radioactivity
4. Svoondary radiations
E. The phenomenon of radioactive decay
1. Modos of decay
7. Dafinitions of half-11fe, avornge Jift, drany
constant, curie, relation botwsen mass, brif-31i7-,
and curie quantity JCAE

F., Neutron vadiation-——spscial characteristics

"t Dp, GV, Peavrd, Division of Biology and Modleins, in ;o oviwi:

available,
2, “\




1, Fission, number of neutrons released, energy

Desoription of nuolear funion and thermonuclear procosanc

Partinle accelorators and tholr role In produning paii-tic:

and radjonctivity

iy S B ;

of neutron Tission and: peutron chain ‘Vreaction

ption .

apectrum of neutrons, prompt and delayed neutrons

FEnergy release associated with fisslon, distribution

-

of releasod energy by nature (radiation, kinetie,
potential, eto,) primary and secondary fiasion ‘.
energy
Fiaslon products; yleld vs. masa numbarj phyaicn!
and chemjoal properties, emphnolading auch pulnt- e
an perrlicle sine, vapor condennability, and yetey
oolubility

a, Nadloantive decay of mixiuing of finafon

froduots, the simple modala used

Contrasi fusion and fisolon, for oxample in tormn
of onorgy and neutron relensn por unit velght nf
material consumed

Produats and energy produced, inclwiing nautrona,
gamna and alpha partiole production
Radicaotivity of fusion products

T e T e

Thy polnntisl radintlou hazards rrsoaiated with

aceolerators

JCAE

!
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A tdry brisf discussion for orientation, as followss

A, Controlled fission reactions (Menson Nonedict¥ or Mark Milin)

B.

1.

2,
3.

3.

b,

5.

Controlled fusion resctions (Arthur Ruark} or Dr, Tuek, or

Types and charaoteristics of neutfon chain reactionn .

Slow, resonance, and fant

Prompt and delayed neutrons and thalr role in cuntivol

Other oharacteristics of those reactions that lend

themsolves to application for control

Other characteristios of these reactions that lond

themsslves to applicatjon for control

Characteristics of reactors

a,

b,

Sources of radistion and ralicactivity hazeards (rown
reacior operation (Bibliography, recent AFC roport)
and ansoclated chemical procenaing and waste disponal

r. Teller)
Contrast ocontrol problems with fission reactors

1,
2,

Compare as potential source of radiation and radjo-

Research, tonmt, power, produstion
Liquid and solid fuel

activity hasards

b,

* Probable choloce

Time schedules

Possible relationship to ovor-all electric

power supply situation

JcaE
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A,

B,

C.

D.

E,

(DI'. Warren Waanes 1)

ta a8 needed, extensive bibliographv)

A ramu and discussion of this topio, olting ms appropriats such
Mt trestments as sppear in the National Acvedsmy reports, tihn 11, X,
Medical Councii report, the World Heelili Urganization veport (matnwt-!
hy Sievort), tho Government of India study, ths statomont by Warron
Weaver (Hoarings, Foreign Relaticns Subocommitiee, January 16, 1957),
‘ the British Journal of Radiology (29, pp. 409-417, 1956)

Neturally ocourring radioective materials and deoay produnis
on land and watoer .

Cosmic radiation, effect of eltitude

Spontaneous fission and induced radioastivity

Amount of radicactivity present in man berbre weapon firing
began

Messurement mothods and limitations of the data

JC{\@

"% Tentative
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A, Desaription of nuslear weapon
Difforentiation by type from ths point of view of
fallout effeots, both loeal and delayed (related
also, 61' course, te type of dotonation)

a. Fisslion weapon

° 1.

2,

3.

b, Fusion weapon . )
lleat, blast, radiation, and neutron production in
a bomb--rough models for attenuation and soaling
Division of radiatlon energy into
e, Prompt gamma and X-rays
b. Kinetio energy of neutrons--induce aotivity

and cause direot damage
c. Potentlal energy which will manifont, Heslfo
as:
(1) Direct fissiun product activity
(2) Induced radioactivity (e.g., Cl%)

B, 1Types of weapon barsts and their effeot on the radiatlopr anl

radioaotivity resulting—physical and chemical propertinn,

etoc,
1,
2,
3.
be

Alr bursts
Ground or surface bursts
Underground bursts JCAE

Undervater birsts

C. Messuroments and limitations . the data

## Probable choice

i~

1By
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looal fallout (Kellogg, RAND)

1. 7The observed {allout patierns

Q,

C.

Patterns of external radiation in Nevarln ond
PPG
Physical, chomioal, und radiochemical

properties
Programming of looal fallout

2. The predictability of looal fallout

b,

d.
e,
1,
C. Intermediate

Theory of prediction

Models of radiosotivity within the ngolear
clowl (Nevada and PPG); dependence on typn
and yleld of weapon and scavenging matorlinl
Meteorological transport with examplon of
fallout under different winds and ln mansive
attacks |
Uncertainties in models and metacrolopy
Voathering and redeposition of particles
Docay
and delayed fallout (Dr, Maohta)

l, The production and distribution of fallout in tho

atmosphere JCAE

- -

Dependence on height of burst, ylold, type

of explosion, end scavenging material (mny
duplicalo information to be covered in item V)
Observed or Jnfaerie.. :nysical, chemieal, nnd
rodiochemical propertiin with special refar-.

ence to (ractionaticn —_—
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te and ‘sptinatos “ifiadiwdw

-~ 4n the stratosphero

2, Observed deposition on the ground
a. 'Goognphiml distribution
b, Physioal, chemiocal, snd radiochemical propor,
ties vith special reference to fracticasticn
0. Measurement techniques and limitations of thn
data |
3. Transport through and: removal fyom the atmosphere
a., The stratosphare; the stratospheric storage
time .
b, The troposphere; the tropoupheriec atorsgn tin:
¢. Tropoapheric removal proonanon; pr_aoip;ltnt-i.ou:
interception, dry doposition
d. Possible reogions or phenomona of unusual
romoval due to meteorology and topography
(1) Exposure to prevailing winda and thn
sometimas acoompenying effoect, oroprnn!in
rainfail
(2) Effeot of large bodies of water on
the distribution of fallout on adjoln-
ing land areas |
4, Quntitative prediotions of fulure fallout
a, Past tests JCAE

b. Muturo tests

46
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pesiof kalout;donnad and dosuribad. (pmsion
ohunoteristico of ocloud, formation ownd characteriatica

of perticles, transport aud separrtion in clowd, ote,

Details of ouiline to be suppllod Ly Rellog? Some of Lhir

is covored in B,)

B. loeal Fallout

1, The predintabliity of locel fellout

a,

b,

e,

d.

a,

Theory of predicling fallout

Modelo of radionativity within th® nucicar

cloul (both Nevade and Favifle); dopentency .,
1ypo and yield of wenpon end scavenging matar -
Netaorologleal traroport with oxamplen of fn;:,n
undor different winds and In rmanlve attnocks
Unoortaintiss in mode]l and meatoovelogy

Woathering and redepositiion of particlas -

2, Observed local fallout patterns (Dunning?)

b,

Patterns of oxternal radiation in Nevada and th-~
Tacific Proving Grounds
Radiation leveles an function of iLimn, Ralinld -

doso to unprotected personn an funotion of tin-

of fallout
c. TIractions of fallout chnorved loeally (7)
d., Tactors affacling prliorns of fal)iout
C. Intermediate and delayed fallout (Machta) JCAE

1, The souwvce (some repotition of statemenls mndn Uy

Kallog)




S 1 -2 .
m.a. .gpj.ﬂaion of material between loonl, tropo-
spuerio and oirutospheric: datermining

conditions

2, Transport through and movu]i frun the atmosphore (Inohtr)

e,

The stratosphere (Would it be casier to disonas
the troposphere first?)

1)

(2)

(3)

¥

Transport, mixing, possible methods of
removal

Storage time} cumvlative world-wlde fallm:{
as funotion of time; predictions of fuln
fallout from single event; from past vorr.
tests

Sources of informatlion; meanuremsnta ril

estimtous of radionctivity in stralosphie

The troposphere

(1)

(2)

(3)

Tropospheric removal processan; ntorapo

time

(a) Precipitation, interception, dry
dnposition

Possible regions of unusual removal (unusr

fallout?) dus to metoorolegy and topopraphv

Moteorologioal tracking errd othor disarasy

of tyansport JCAE .

3. Observed depositlion on the grownd (Eiarnbwit)

a,

Goographical distribnlion; dapandanee apon

factors




]

‘Physical, chemical

.,‘ undradioohwioal propertisn

5 ‘with speoial reference to fractianatian

Measurement techniquos and limitations of the

data

(i) gumped paper; (2) pols, collastion uf rein-

fall; (3) soil msemplen

4. Quantitative prediotions of fulure JLalloul  (Eoantasl, T

a, From past tosts
b. Froom possible future tents

*

JCAE
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cC.
D,

‘ &ﬂ'ﬂc#m and the
h ise expogure (m'nlﬂn'itton supplement,
PW) (Dunn*.ng, AEC or amﬁ&!&-i&am ATSWP)
The relative importance of emrnal radiation compared with
internal rediocaotive emitters for the local fellout situntion
Shelter and shielding—-what their effects are o
Internal emitters, radioiodins, inhalation end ingostlon
Pxternal radiation |

JCAE
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H‘.

B.
C.

D,

Fallout Bnters;into’the’ Bologleal Pr
Man _j_s%“writtan supploment, billiography) -
Deposition on and migration in soil and transport by surfanre
wvaters (Dr, Alexander, USDA)
1, Dopontlc;oe on chemioal properties
8. Strontium, cesium, rare oarths

2, The effeot of river basis and ground water flow
patterns; the offeot of porous substructure such an
Idaho lavas; tho effeot of inland sinks such as ©
Salton Sea

3., Effect of soil type and rock structwre

4. Mechanisms for fallout penetration into the soil

5 w

" The effect of agriocultwral praotioces on the distribution

of fallout (Dr, Alexander)
The effect of fallout on water supplios for human, agriculilural,
and industrial uwse (Dr. Alexander)
Behavior in oceans: mixing above thermoocline (Dr, Rovelle,
Seripps Institute) (written only?)
Entry into biological processes Jncluding mnan'e food ahnin
(hr. Alexander, USDA, except as noted)
1. Deposition and retenticn on aurlaces of vegstaling
2, Uptake by vegetation from soil-~characteristios for
various radioactive materials-—-depandence on snoil

characteristico~-~deeay—biologiocal and effoctive
half-life JCA E



d. Plutoniwm

;. * 3, Uptake by marino 1ife and algae (r. Rovelle, Sorippn)
: [ J
: 4, Uptake hy animals, animal produsts, and man

- . 8. Ingestion and inhalation through diet, wator,

air
F. Retention and decay in mimo.lq and mau (Forrest Jeatnm, AT(
Neuman, Rochestef)
1. Distpibution of fallout in body tissues end m.nk ant
other body fluids )

4

a, Tandencies for looalization
b, Dependence of equilibrium values upon
effeotive half-1ife '

2, Disorimination factors (preferontial uptake of
partiocular fallout products by partioular specina of
plants, animels, and man), types and hov dotermined

a, Methods of determining

b. Numerical values for the various faclorr

o. The relative belavior of calofum ond atrentive
from 00il to man

JCAE

e E S v e
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* Tentative 1/17
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} 3 m,;mppm and It! Uptakz‘“in Heny (m-u, Hl'ittén supplLn -
. mt, and bibliogupm') (Dudley, MIT; or Neuman; or Western)
A, Distribution, atorage time, and fallout rate from atmogplni»
- B, Deposition or soil end plants
- C. Disorimination from soil and plents to man
| 1. The calcium model as & basin for predioting SroV
- bebavior
D, Bebavior in man

1, Tha radium model as a basis for preditting Sr90 dnuipn
E., Dosage standards

1, Occupational

2, Population

e

a, Vaotors for genetios, akeleton age, etc,
F. Anount of 8r90 in man
l. Observed
2, Oaloulated

JCAE

B TN

J] Note: It is roocgniced that portions of this topie duplicato othny
portions of the ontline; this point will have to be resolved for ti~
presentation,

e o e




" pdstrivution
from frectionation; long half-life; stratospheric hold-up nnd

‘eombinationg of local and world wide resulting

o Mxing, FPerhaps some repotition of tople V1
B. Understanding and predioting the behavior of Srqo in the Ddaphince
1, The u].oiui model
a- Simidarities and differences in bohavior, Sr va (n®
b. Influence of cslojum in soi), dlet; dilution nrd
disorimination °
(1) Dependence of occurrence in animel end pinni
1ife on talocium in soil and dic.t
(2) Practicability of controlling ascurrenca .f
ar?C by adding oslcium to 8511 or dlet
¢. Removal of 9r7° fron foodn; caleium conslderations
d. Pactors affecting uniformity of uptu)zé and reten’nn
by man
2, Variations of 5r% level in environment and in man as n
result of weapone datonated in a relatively short perir-
of time .- from a few nonthy ¢» two or three yeors
®, Holdup in stratasphers; radfonctive denay
(1) Predictad fallout ar a function of mixlup rnt? timn
b, Flfects of retention of fallout an surfacen of wremrntion
o, Deposition in hurane ne a function of ags and tire
C. Ohnarved ercurrence of SroC in soll, frod, and man {Lriaf wr--y
vith detailad vritten supplement) JCAE '
D- Predicted cceurremce from veapone vw. ‘= held prior to 1957
1. Relation 0 rocepted concentretion standards (the bnris
of vhich is to be discussed later) ‘48

e T <A " o ————— - T T e e - . .




similarities to potassium
B. Oocurrence in food Jupplies; probable sourccs

1., Application of similarity to potassium in dinocussion of

bshavior in bosphore
C. Observed cocurrence in huwmans ~ relationship to acceptablo
concentrations, on basis to be diccussed later
D. Predicted oocurrence in humns as a result of veppona tastr

prior to 1957

JCAB '
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B i TP
(3 )
T i

and bdbliogrephy) (e, Druss,

T A

A. Briafly veview chain of events’

B,

c.

D,

E.

1,
2,
3.
4.

Physiocel effeote

Biochemical and chemiocal effectd o
Cellular effects

Effects on whole organism .

Process of physiocal interaction

1,

2,

Significance of alpha, beta, gamma rays and novr':on
in this process r

Significance of these,rays with rogard to pohotrntio:
and vhether introduced within the organinm or acrisinu

from tho outside

(hemiocal and biochemical changes

1,
2,

3.

Direot effect of lonigzation on vital cell molaculen
: ®

Indirect effects as a result of ionization of watnr
in the presence of oxygen

Relationship and importance

Cellular changes

1.

Range of sensitivity of cells
List most sensitive (gonads) to least senaitive (norvo,

muscle, bone)

2, DNolate sansitivity of nuclous to cytoplasm
Effeots on the whole organism JCAE
1, Range of survival dose on mammals (guinna pigs (0 =,
rabbits 800 r)
2, Compare with non-mammalian radiation (virus 1,C00,000 ¢)

=0




¥,

G,

Gsneral discussion

Sy § ; Lo s :
: y_l"b»:lént out npoo.i.?lﬁmuon;nd position of
3. (linical syndrome in man (nausea and vomiting,
hematopoietie depression, epilation, bleeding, otle.)
8, Special place of hematopoleiic response to
radiation
b, late effeots
(1) Reduced longovity
(2) Prroduction of leukemie and neoplasms
4. Genetic effects *
a. Natural mutation rate (2%)
b, Dose necessary to double mutation rate (50 r)
¢, Apparent linear non-threshhold relationahip
botwean dose and genetic effect
d, Cunmulative character of genstic effects
e, Mechanics of introducing and eliminating
mutants in the genetio pool

Relationship between acute single radiation dose and chronia

prolonged radiation dosoe
Desoription of effects by fallout from Hiroshima to Cagila,

eteo,

1, Wha{, are the orileria for picking out the harmful
radioelements inolwded in fallout

J CA§

1. All low level effeots are exirapolations from offonta
at higher levelas, How securs is this extrapolation?
Dlscuss its relationship .- nun-threshhold charscter
of genetioc effects 5 ’W




X. (Part one) (oon..) -3 - .

2, Aro therovany distinctions between temporary and

3

permanent (long term).damage, between repairable
and irreparable damago? )
Arn there special ur%terla for smell groups of
indlviduals as compersd with large populationr with
ragard to rediation., eDoos the dirtinatlon applv

only to genetlc effectn?

JCAE

N
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Ih-,_Hfocta of R&diat:lon on Man (Oral, wr:ltten supple-

X, (h%'hfo)-w

mt,’lnd bibliogrephy) (Dr. Lauwriston Teyloxr, NBS)
A, The definitions and models relatin; the amount of demage

to the body to the amount and lkind of radiation erusing

the damage
1, Externally caused effeotn

a, Dofinitions of the units used for dose rate and
cunulative dosasge; tho r, rad, rem, eto,

b, Application of these definitions to caleculating
total dose rates and ounulative dosugoe resviting
from noveral xinds of radioactivlity acting

" oxtornally at one time (e.g.,, gnmma and neutrons)
and cumulatively

¢, Application of these dofbx.i'l-.,tmm an arlowinting
the total dose rates and cumlative dosagos vesuli,
ing from one or soveral kinde of rediomotivity
aoting at onco or cumilatively on geographioally
different parts of the body

2, Internally caused effects
a, Dofinitions of the unilo usad for concontration

B

|
|
g

and body-burdan measuremints ond the models for
thono definitions

b. Reclationships bolween tho internal and external
maasurement units, and the relationships betweor

bnth and energy units and radinactivity units
{ouries) JCAE :

o, Application of these deflinitlouns to ealculating
total body-burdens and donages resulting from thn w’ 53




Ve HEdmut :

““elements;seperatoly or simultansously, these in
" “turn being wniformly distributed or preferentially
doposited in the same or Aif{faront parts of the

body; in short the oumulative effsot of several
elemonts superimposed upon the cumulatdve effeot
of aiffcring body locations
d. Application of these definitions, together with
those for externsl effeots, to caloulate the
ownlative internsl-external dosages for one or
several kinds of radioactivity affecting one or
several parts of the body, simultaneously and
cunulatively
B. The assumptions and models behind the establishment of
standard limits of exposure and/or dosage and/or body burdone
1. The historiocal trend of the standards amd Nttﬁ‘e trends
2. The validity of the assumptions now used in the light
of up-to-date knowledge JCAE
3. The probsble trend of standards for the future
a8, VWill any new standardes have to be defined and
given a value because certain kinds of dsmage
are not nov adequately protected against
b, Can the various standards nov in existenoce be
resked in such & way that the most sovere alwnys
covers the pext most severe? In other words, in

thore any ambligulty as among the various stapdards

an to vhich apply?




m Uv SO' UO K"

and U, N, attitude on the atandawaia,
% .

tho degrees of agreement and dinnpreonant

oo

SRR S

Are antipsthies concerning such matters ag
veapons testing polioy likely to dovelop betuzen
tha U, S. and other governments, oF botisen the
U, 8. and states and municipalities simply
because of & difference in tolerance fimsta

(standards) used?

JCAE




R.

C,

Do

R.

i RN
et gy

Barly offects of exposure of animale and man to high leveln of
radiation from sources external to the body

1, GCamma and x-rediation - syndrome of radiation sicknoon

8. Fsllout on Varshallese: Rongelap, Uterik
b, (Los Alamos inoidents?)
2, Beta radiation - burns

.. Marnbano.n

b, Other exsmples, human— boings and enimals
Possible esrly effeots of exposure to high levels of radistion frowm
radicactive materials within the body (Fxawples?)
Dalayed effents Jun either to eingle mansive dosea or to protactnl
chronic oxposure; senumeration of effeats of interost; dosa depentian-o
Genetic o.ffooto . ‘

1. Summary of the nature of genetic effects (Supplementary
waterial should be included in written statemant)

2, Relationship of radiation offects to natural putation

{(a) Prodicted inorsase in mutation rate as a resul! of
ontinated inoresse in radiation levels from fnlirmt

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

Aplsatic ansnia, leuvkemia, and osncer an a result of expom'ra %
rediation

1. Buwmnn and enisal experience JC(\E_

2, Doses al vhich observable darage cacure; relatfonsiid of
prohebillity of damsge to dose cnd dore rate; lstemt pa-fotn;
doubling doses; relationship to tiemsue irrediated

3. Relative importance of cancer and leukemig under varioun

conditione: external source; exposure of varjous crlftiun?

-




orm:to radiation frow external and imternal eouvrces: lymgn,

gut, skeloton, thyroid, ats,
r. Reduction in life expectancy; walidity of roncept at low loveln

X. (PROPOSED REVISICN) (Part Two)

A. Vethods and Standards of Radiation Protection
1. Historical trends and denoription
2, Basic assumptions and philosophy o
3. Description of surrent standards
8, Quantitative statements: radiation from externnl n-vicen
b, Inits of measurement - concepts
6. Kinds of radiation and enniitions of exposura
d. Simplifying amsumptions to obtaln prantical stamniniI»
n, Nadiation from internal nources
o Meaning of maximum permiosible dose; safety fenlor
g- Oocoupational ve, environmental standards
h. Probable trends for the future
D. Poesibility of hasards due to lew leval exposurs
l. Threshold considerations
n. VYhy do vwe not knov whethor or not there 18 n thoe s
{or sach of the varlous rndiation effects of inter-+.7
h.  Iiow and vhen con we irpiove our knovledge en “ktr (%
0. A radiologist may belinva that the exirten~~ 7 -
threshold in probable or {~prodhadbla.. .vhat ere .-
copniderationn pro snd con? JCAE
2. Aceeptabl) ity of currently reccimondem) stendardn nndey 000

asnurption (apropos thresbold) ' /7/
o

-
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What is the

i

1.

2,

3.

s e i

4.

5.

ing aress and in related arsas of information:

The amount of radiation and radinactivity released

by weapons fired to date
(a) By the U, 8,
(b) By others
The amount of loecal and doluysd fellout creat';:d by

thege weap&u .
Where this fallout is
(a) How much has decayed
(b) low much has fallen out and where
(o) How much is atill "up there" and whare
What has happened to the fallout that bas fallen out
(8) How much got in soil and where.
(b) How much got on plants
(¢) How much got in the ncean
(d) liow mush got elsewhoro
(e) Bow much of all this has decaysed after it
fell out
(f) How much has directly affected man as
external radiation
(g) How muoh as internsl radiation
The mechanismo by which fallout gels distributed In

the atmosphere and on the earth ' JCAE

1/ Note:s The mathod of presentation and discussion of this sectinn
is not at all sattled yet,
sf

e

iE



6., The mecbanisms Ly which fellout gets into ths

blolpgicel processes and to man--or gets to man
directly

7. Tus mechanisms by whioh expomwe Lo fallout lerds
to damage

8. The omount of damage, if any, tbat man hos so {ar
suffered from fallout

9. The mcm and mossurement of hiological damnge

from radiation
B, Using the lmowledge now available, how well can one predini,

and how would one~~at least in prinecliple-—predict tha frllen.
ing:
1. The amount of fallout still to fell out from veapcin
already fired
2, Whare this fallout will fall out
3. What will happen to it
a, FHow much will decay or otherwiae bo harnlens
b, How muwoh will directly affeot men as externn!
radiation
¢, Hov much will direotly affect man as inlornn!
rediation
d. How much damage, if any, will man suffer
from it JCAR
C. Using the knowledge now available, low much information
does one need to postulate concerning the characteristicn

0y

of futurs weapon firings (test or war) so that orne could 6(1‘




T o

prediot withia certeinty appropriate for policy-making

RO
Ce

S purposes tbe*same sort of informetion (as discussed sbove)

W

Lfor "Afnture .t_;ringu'i
1. In the prediction possible cven assuming wnlimitod
information concerning the firing characteristicn?
i . How weuld 1t be made?
| 2. 1Is o postulated ggte of firing (yield per wunit tir)
meaningful? What doss "present rate of firing" meen
5 Is a postulated rau; of firing sfficient Informatinr

‘ by itself for maklng,the prediction named here?

’ 3. low does one take into account such problems es dlvnr -

«f sites of firing, firing of weapons whode charactnrir'i,n

} | | are not known, differances in weapons typc and burs!

f 4. Are the present oriteria for biologicai ddmago snd "%
the moasurements pertaining to blologicul dsmepa
adequate so that one could predict with tho cortainaiy
named above the future hazord, if any, owing to futura
woapon firings, eoven if he could forecast how ruch
fallout there would bs and what would happen to it7
If they are adequate, what is the pattern for put‘i-,
thom together? | JCAE

5. If one had before himself a vorking definition of
hazapd that vas saliofactory from a mora) or othir-!.

] sooial, political, end economic point of vlew, and !f

this definition was stated in terms of meeswroable or

nbgervable phenomena in nature (including man), do-v

CaD




o h e A avp i s b b e i

ey e

onlfiocient information exist go that ho counld

determine~-with the degree of certainty namod abois--

whether or not a hasardous situation exists now or
will exist in the future for various possiblo circum-
otances of woapon firings and radioactive fallout?
Could he determine the degree of hagardy

If not, is it possible to state what information in
lacking and hov 1t might be obtalned?

JCAE




and othorc)

A, Information sources

1.

3.

4.

5.

6.

Must private reseérch groups depend on the goveyn-
ment, particularly the AIC, for most of their daln?

To what axtent doas the dopth and broadth of the
regearch program rest on what, the gcmmm.m J;‘
vwilling to turn over to private resnavch orpganjizt’ inng
Ave poientific ix.{fomation and findings adoquatelr

end promptly dintx:l.buted and available?

To what extent are governmonti classsification nii

olher informatiiontwithholding mechaniama fulerfer ine
with the distribution of information to tho puilir
and to scientific groups? .
How much and what kind of date on radiosctive fn}!-

remains oclassified? What justification 1s glven b7

AEC and other governmant agonoles for continun
classification of such information? \
Is information exchango ocourring proporly botwern

U.S. and foroign countries and tom U,M,7 (Shiei<-

Warren or lauriston Taylor) JCAE

Is tho U.S, adequately ropronented on Intnynnttiene?
sclontific and policy-making proups ralated 1o (h'-

ficld? (Shields Warren or lLauricton Tylor)

B. The rosearch program:; What is the extant of resnareh -:

radicactlve fallout problemn?

LY
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3.

4.
5.

gyl e ’ e f
g 18t mm‘mm"“g 8

i

‘of interest

uhen“ivt is required to act on the ono hand a8 an
agant in developing nuolear weapoas, and ¢y tho
othe: hand as an agont in providing sefleguarde
againat weapon hazards? 1If e confliol doos erist,
what would be effactive wayes of vemoving ovr al Vancd
minimising it}

liow much of the research in being done ly thea govms:
mant end how mush by privete researche grovps wndar
govornmsat sponsorship and with government funds?
Are thero serious soft spots in either the expors.-
wontal or theoretical aspeots of tho soieuces relatni
to fallout; in partioular arc there any thnt 1inll.

a thorough undorstanding of the civilian and millinry
policy implications of the {allout problom?

How well is the resocarch program in btelanoe?

In the general level of the renecarch program admunin
in view of ths obvious policy implications of fsllnut
in such areas as veapans testing, nucloar vempong
banning, oivil defense, ths stcokpile gpootrum ani
tho associated production capability? JCAE

Is the soope of inquiry broad enough so that it ir
not likely that the U,S, oould be surprisel by an
enomy using the propertles of fallout i{n n mnnnor
that vwe have no notlon of how to cope with?

@
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"8. Showld’the V.S, prepare tbrough cooporative programs
to process samples obtained fi'om all parts of the
world? .
9. Ave foMl funds mado avallable for resesrch in th~
- " field of fallout adoq:ntoly proteoted 8o that what
is apparently made available is in faot availabln?
10, Is ocoperation hetween goverument and non-govorimont.
sponsored research adequate?
11, What, if any, data should be sought after urgently
on grounds that it may never again be awvailable
’ aspuning tests oontinue; that 1s, what virgin dnta
or what check points should Le established?
12, If the research program 1s inadequato, ehould Congrouse
mm'ealo'amopruuona for such research?
C. JCAE informstion
1. Should the results of rescarch on radjoactive fall-
out be mede available to and reviewed by the JCAF
as well as thn AEC? JCAE
2, Would the areation of a special committce of
sciontists be an effective way of reviewing
information and resolving differences of opinion?




