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The function of the Committee is to determine whether an underground
burst of an atomic bomb that will rupture the surface to a substantial
degree can be carried out with safety in the continental United States
and, in the event that this is determined feasible, to recommend the
site and the metecorological, physical, and biological data to be obtained

as a result of the burst,

The Atomic Energy Commission has accepted responsibility for the
series of tests so far as radiologic safety, cratering, and blast effects
are conccrned, The factors that led to the abandonment of the Amchitka

site were discusscd,

After a gecneral revicw of thc data available and the data desirable
to be obtained in an undcrground test primarily aimed at determination
of radiologic safcty, cach of the participants outlined those points of
importance within his ficld of competence. 7ith these as a basis, the
discussion becamc gcneral,
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It was unanimously agrccd that a one-kiloton, U235 bomb was desir-
able for the tcst. It was further agreced that from 2 standpoint of
operational efficicacy, no morc than two meccks should clapse betwecn the
serics of tests, the rosults of the instrumentation of cach test being
taken as the controlling factor for the following test or tests,

In the discussion, it was clearly rccognizcd that the Committce was
dealing with a scrics of problecms in statistical probability. The
Alamcgordo fall-out data arc the most pertincent becausc the fireball
there camc in contact with the carth. In light of the data available,
beta or gamma externel radiation hazard vould not occur beyond a LO-milc
radius undcr the proposcd test conditions,

The remaining hazard was considercd to be from the inhalation and
rctention in the Jung of radioactive particlcs. It was pointed out
that particles up to 10 micra in dinmctcr may be carricd for hundreds
of miles., Thc most significant particlus from the harmful standpoint
arc thosc of about onc micron in diamctcr, owing to thcir rctention in
the lung; thosc over 10 micrz arc not significant insofar as inhalation
hazard is concerned; and thosc of 5 micra and above arc of only minor
significancc,

The hazard in thce lung is that of carcinogencesis, It was pointed
out that isolatud particlos rotained in the lung would probably not be
carcinogenic, owing to the small numbor of cclls affceted by cach,
even though an effcctive total dose of radiation migat be provided in
the immediate vicinity of a given particle, It was furthcer pointed out
that there alrcady exists an opportunity for apprecciable portions of the
population of thc Northern Hemisphere to inhale and rctain nparticlces,
as a result of provicus tests, but the significance of this cvent and
its statistical probability arc so slight as to rcnder the actual hazard
necgligible, The actual risk involved is currcntly uvnder study.

As a result of thc discussion up to this point, it beccome apparcnt
that there wore two sitcs within the continontal United States which
might be oxpccted to mect svitable critoria: at the Las Vegas site and
at Camp Irwin, California.

The gencral critiria for the initial or radiologic safcty test arc
as follows:

Criteria

A, Geological

1. A basin at lcast partly cncloscd by mountain ranges, in the
cxpectation that the risc would tend to hold large particulate
matter within the basin -~ and additionally, to producc a
deposit of fincr particulate mattcer on the far sides of the
rangcs by descending air currents.,
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C.

A low level of ground water. The large amount of fission products
in the crat.r will not be adsorbed and held because of the ab-
sence of clay, and hence may tend to migratc to the ground water
and sicw wp in vater suprlics of grazing stock.

i soil predominantly silica. Preliminary stedics should be made
of soil chemistry and particlc size distribvution.

For thc test itsclf, there is required a decp, unconsolidated
mass of seil with an abscnce of faulting in the arca to be
instrumented for ground shock.

Thc depth of the first shot shovld be planncd so that the
rcsultant clovd +3il be contained initially between the 1000 and
LCO0~foot lovels,

Mcteorologicnl

1.

Wind vclocitics in the lowest 1000 fect shovld be 5-10 mi/fhr
with persistent dircction with time -- that is, stcady for at
lcast 2 hours just prior to the test. Vertical wind shcear in
dircetion and vclocity is acceptable provided the trajcctory
of the entirs cloud mass is confined to a scetor which contains
niniral nopulation within a radius of 50 milcs.

Radiological Safety.

1.

3.

The cxternal dose to non-participating inhabitants, of radia-
tion from gamma rays, shall not cxceed thc accepted international
pcrmissible dosc level of 300 mr/wk (1.3 mr/hr).

At any point of human habitation, th. activity of radioactive
particlcs in the atmosphcre, avcraged over a puriod of 2k hours,
shall bc limited to one microcurie per cubic mcter of air (cor-
responding approximetely to 2 ground level gomme intensity of
0.3 nr/hr),

The 2h-hour average radioactivity per cubic mcter of air, duc to
suspcnded particles having dismcters in the renge 0.5 micron to
2.0 microns, shall not cxcccd 10-2 ricrocuric; nor is it desir-
ablc that any individual particlc in this sizec range have an
activitr grecater than 10-¢ microcuric calculated to L hours
aftcr the blast.

Notc: It is assumed thaot the particulate matter com-
prising thc a2llowable activity of onc microcuric
pcr cubic meter of air wwill have a normal distri-
bution of particl. sizes ranging from a fowr tenths
of a micron to possibly scveral hundred microns,
Sce Appendices IT and TIT,
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D. Radiological Test Data to be Obtained

1.

9.

10.

Crosass obscrvaticons on the cloud:

a. on the surfacc: follow the cloud in detail up to 50
rilcs, toking data on wind, height of cloud, diameter,
dissipaticn, local variations duc to wind currcnts, ctc.

b. in thc air: follow the gencral contour of thc cloud
until level of twice background is reachced. (Details
will be worked out with AFOAT.)

Measuremcnt of cxternal radiation at grouwnd level during
passage of the cloud, clong trajcctory of the cloud,

Ratio of bcta to gomme activity at various points and times
2long the trajectory and at placcs cf eppreciable fall-out,

Dctailed plot of fall-cut, from rim of crator through arcas
showine anproxinately twice background intensity.

Gross obscrvations on thc crater, including sizc, 1lip forma-
tion, quoantity of carth deposited ncarby, amount of radiocactiv-
ity rotained in the cratcr, cte.

Requircments for off-site monitoring in rclation to protection
of personznel, including wells and ground watcr,

Sampling for conccntration of oxddes of nitrogen.

An cvaluation of decontemination probloms about the sitc, nced
for filling and cevering the crater, cte,

Accunulation and distribution of particulate matter in the
lungs of test animals, (Notc: can this bettcr be done in
the laboratory?)

Particle studics on the ground and in the air,

a. Chemical constitution of the soil, and particle sizc dis-
tribution of the soil beferc the test,

b, Particlc sizc distribution of radicactive particles at
various locations dowmring for about 50 niles.

Cc. Specific activity of the particlcs.

d. Chenical composition ond physical censtitution —- how much
"plating" occurs?

Pos. o
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c. Concentration in the air,

11, Analysis procedures should be previcusly cevcloped to a point
vhich will purmit the above data to be adcquately cvaluated
within a pericd of 7--10 days.

Note: Item 1, b, will be the responsibility of AFO.LT.

Items 10, and 11, are to be nrimarily the respunsibility of
the Operations Group.

Other itcms will be the responsibility of the Division of
Biology and Medicine until otherwisz assigned.

Rceommendations

It is the unonimous agreement of the Cormittec that a test involv-
ing the cxplosion of a 1 kiloton Uranium235 bonb, under the conditions
statcd in thic vedy of thc report, can be carricd out without unduc
hazard, Te Cormittee rccormends that the tcst be nade.

The Committce recormends thet the tro subscquent tests planncd for
this scries follow on schedulc, unless somc adverse occurrance becomes
evident, in which case thc Committce would roview the evidence for
further decision,
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APPEITIN T

Somc reesons for tainking taat LL niles from zore is a safce distance

from any ccencontratid fall-ont,

1.

The tro cosns of concentroted £oll-out that have boen obscrved
are:

fron zero

S
S " "

{(a) Trinity 23 nilc
(b) Tniwctok 25 milc

Both distancos arc considcrably less than LY miles.

1 KT is 1/20 of Trinity
1/9C of Fniwctok

Cloud hcight would bz ruch less for an undergreund bplast, and
therelors trovel before fall-out should be less.

Fountain ridges Soiwreon propessc zero point and populaticn at
Wl miles will cxort a filtering 2ction.

In an underground shot, a large fraction of the activity will
repain in the crater.

The great ancunt of earth carricd up moy causc a density current
(basc surge) anc causc rmuch of the cloud to fall out in the
immediate vicinity of grouwnd zoro.

Obscrvations at Eniwetok show that fall-out is in very large
particlcs (100 to 200 microns) and far too biz to be inhalcd,




™

-7 -

T DIL IT

Hazord Duc to Radicactive Particlos in *the Lung

It is not obvious that a verr nerhomogencous distribrtion of radi-
ation is always morc toxic and thcrcfore 1loss tolerablc than a uniform
distribution. & cell or tissuc-rmess cannot be killed morc than once.
Therefore it weuld scen better, for cuample, to subjeet onc-tonth of a
vital organ to ten timcs the lothol radistica dose nrd the other nine-
tenths of the organ to no radiation, than to subject the whole organ
to the lethal radiation dosc.

It is somctimes asscrtcd that a nonuniform distribution of radi-
ation is morc likelwy to produce cancer than uniform distribution. Under
some conditicns on a macroscopic scale, thils appecars truc, Many carly
radioleogists and woricrs with radius ccvc;op .d maligrnant tumors arising
from the cpithcelial tissuc of the hands, The same twetal dosc teo the
skin, if uwniformly distributed over the body, would probably have
produced no mrlignant changes anywhere. Yot it docs not follow that
highly ceoncentratzd rocdiation from o rodionctive particle can producc &
malignancy,

Vany patholozists do not belicv: that cancer is duc to a somatic
mutation which producces a malignant ccll. There is usuwally a gradual change
from benign to melignant growths —- that is, histological changes from
normal to abnermal to malignant. A rclatively large graup of cells in
a tissuc nust be affeccted, lcading to a struggic for cxistence, Ostco-
genic sarcomn duc to radiaticn is nearly aiwoys prcccded by irritation
and inflammation, which is truc for other canccrs also. Normal ncta-
bolic proccsscs, such as one mirht cxpect to find in the vicinity of
small groups of cclls which had been irradisted, are very likely to
prcvent cancer dcvelopncnt. As an examplo, cypur"mcnts on rabbit ears
have shown that 25,000 r over an arca of 1 squarc millincter docs mot
causc marked damagce, but over an arca of 1 squire ceatimcter, that
dosc produces scvercly dameging offccts.

Particulctc matter having a dismcter of approxinstcly 1 micron is
most likely to be rotained indefinitcly in the lung, and if the particle
be insoliuble and radiocactive, it might deliver a very high dose of radi-
atisn to a small localized region of tissuc

The retention of particlcs placed dircectlv in the lung is at a
rminirum (about 20%) for particles of dismcter about 0.5 micron, and
becomes greater for both larger and smaller particlcs., Then such par-
ticles arce breathed, however, large particless are either filtercd out
in thc nesel passages or arc rapidly swept out by the bronchial cilin,
with the result that the number of particles of dianmctcr grcater than
5 microns vhich find thoir way into e lungs is ncegligible, A fow
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S-micron particlcs may be rotaincd for a rclatively short time, but the
rctention is of significance ond
diameter,

nly betecen about 0.5 1 2,0 microns
A particle of thics sizo which might carry
onc-hundredth microcuriec, and boconce
L hours aftcr the shot,
to

betoeray activity of
fixced in onc spst in the lung, say
mwovle doliver an avirage dsso
2 millimeter sphorc of tissuc
above discussion,
loce

horever,
Jized dosc of

(=]
osc of about 385 rep
surrovnding it

the other

it, On thc basis of the

it is act cmnal-;’_cr:d nrehable that such a
rociation from o fo& n particles would be hazardous,
hand, 2 lerge numocr of "uc‘“ foei in thc lung, such as
might result fron broathing a h*gh concentration of such particles,
might cenccivebly intecrfor

On
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lcaa to lung cancer

»f such particles whiich

rc with normel rictabolic processcs and honce
It thurcfors apocars desirable to 1limit th
might be broathed

e nurber
and retained,
It wag noted,

o
about the lower 1i

1o
ing perticles at or bole
cvalunte statisticolls

[T &

rever, that 3 particles por cubic meoter is just
mit of ncasurability,

The brecathing of air contein-
v this limit rovrld be cxtremcly dif
icelly.

icult to
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APPENDIY ITT

Permissible Turber of Radisactive Poarticles in the fir

It was sugecsted that the purnmissiblce activity of fission products
in the air be linited to onc wicrocuric per cubic nmcter of air., The
vrternnl gomone rodietion intensity At o peint on the ground, duc to

fissisn-procduct activity in an infinitc atoospherc above, is given by the
formula:

Garma intensity (r/hr)

3x 10° x (curics/1iter)
or Garma intcnsity (mr/hr) x

0.3 ¥ (microcurics/cubic meter)

Hence the rocormonded 1imit of 1 :1icx'ocuric,/n13 would result in a ground
intensity of 0,3 mr/hr. The mawimum perrissible level of 300 nr/wk
corrcsponds to approximatcly 2 nr/hr.

If all the fission products from the bordb (assumed to be lO8 curics
a fow hours aftir the blast) were in tic forr of l-micron particles
(approxinatcly 1021 narticics frar a SQO—cv.bic—yard crater), cach
particle wouvld hnve an activity of 107! ricrecurics. Tie permissible
limit of 1 microcuric per cubic metcr of air would hence consist of
ten million particles per cusic metor, If the particles were 100 microns
in diametcr, thorc would be 10 porticles per cubic meter.

It may be assumcd, aowever, that the particle sizes viil have a
nornal distribution of diamcters from a fow tenths to several hundred
nmicrons, and that only a fow will lic in the range betreen 0.5 and 2,0
nicrons, If the numboer of particlcs in this range be limited to carry
a maxinur: radicactivity of 10~2 nicrocuric pcr cubic meter of air,
there could ceonceivably be a hundred thousand l-micron particles per
cubic moter of air, cach vith the activity of 10-7 microcuric, It is
also conceivable that all the permissivle activity of 10~2 nmicrocuric
could bc concentratod in a single particle, which if lodged in the lung
four hours aftcr the blrst, would deliver an average integrated dosc of
385 rep to the millimeter spherc of tissuc irmmcdiatcly surrounding it.

It is, howcver, difficult tc conciive Lhow a particlce this "hot" could

be formed. Also, specific activitics foliowing previcus tests have been
observed to be approxdnately constant for all particle sizes, and to have
a value of 1077 curics per 1l0-nicron particle, 200 hours aftcr the blast,
Calculated back to U4 hours, a l-rmicron particle would have an activity
of about 6 x 10~L microcuric, and a 2-micron particle weuld have an
activity of about 5 x 10-3 microcuric, Thus it scems improbable that
particles in the range 0.5 to 2.0 microns will be feound with radioactive

ities greater than 10-2 ricrocuric, Should such be observed, the phcnomenon

must be recevaluated in tcrms of health hazard in connection with the
proposcd tests to follow,
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APPENDIX TV

There is cvidence from Alomogordo and Fniwetok that concentrations
of activity rcsulting from fall-outs arc causcd by a "plating" of active
material on larger ssil particles (50-150 microns) that arc carricd uwp
into the cloud by thoe blast.

4 distirctive feature of the Janglc test is the fact that very
large amounts of roc't and mincrel particles will be invelvoed in the
blast. Available data sugegcst that somcthing on the order of 50,000
cubic yards of dust sizo particles may be removed from the crater.

It is possibic thot the dust cloud which may be expected to form
in Jengle rill includc an apprrcciable number of particles in the
50-150 micron size range vhich will be sctive duc te the "plating®
¢ffeet, It is pr:obably necessary to determinc the cxtent to which
such an “ffeet will occur before it is possible to predict cither the
fall-out pattern or the distribution of the activity generatced by the
blast,
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