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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
depree can be carried out with safety in the continental United States

in the event that this is determined feasible, to recommend the

and,
physical, and biological data to be obtained

site and the metcorological,
as a result of the burst.

The Atomic Fnergy Commission has accepted responsibility for the
series of tests so far as radiologic safety, cratering, and blast effects

are concerned. The factors that led to tic abandonment of the Amchitka

site were discusscd.

After a general review of the data available and the data desirable
to be obtained in an undcrground test primarily aimed at determination

of radiologic safcty, each of the participants ovtlined those points of
Tith thcse as a basis, the

importance within his ficld of competence.
discussion became gcneral,
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It was unanimously agrccd that a one-kiloton, U235 bomb was desir-
able for the tcst. It was further agreed that from a standpoint of
operational efficicacy, no morc than two wccks should clapse betwecn the
scrics of tests, the rosults of the instrumentation of cach tcst being
taken as the controlling factor for the following test or tests,

In the discussion, it was clearly rccognizcd that the Cormittce was
dcaling with a scrics of problems in stotistical probability. The
Alamcgordo fall-out data arc the most pcrtincnt becausc the fircball
there came in contact with the carth. In light of the data available,
beta or gamma externol radiation hagard 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 lung of radioactive particlcs. It was pointed out
that particlcs up to 10 micra in dirmctcr may be carricd for hundrcds
of miles. Thc most significant particles from the harmful standpoint
arc thosc of about onc micron in diamctcr, owing to their rcetention in
the lung; thosc over 10 micra arc not significant insofar as inhalation
hazord is concerncd; and thosc of 5 micra and atove arc of only minor
significancc,

The hazard in the lung is that of carcinogcncsis, It was pointed
out that isolatcd particlos rotained in the lung would probably not be
carcinogenic, owing to the small numbsor of cclls affceted by cach,
even though an effcctive total dosc of radiation might be provided in
the immcdiate vicinity of a given particle. It was furthor pointed out
that there alrcady exists an opportunity for apprcciable portions of the
population of the Northern Hemisphore to inhale and rctain narticlcs,
as a result of proviscus tests, but the significance of this cvent and
its statistical probability arc so slight as to rcnder the actual hazard
ncgligible, The actual risk involvid is currcntly under study.

As a result of thc discussion up to this point, it became apparcnt
that there wore two sitcs within the continuntel United States which
might be oxpceted to mect suvitable critcria: at the Las Vegas sitc and
at Camp Irwin, Californic.

The gencral critcria 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 tond to hold large particulate
matter within the basin -~ and additionally, to producc a
doposit of fincr particulate matter on the far sides of the
rangcs by descending cir currcnts.,

~




B.

C.

T

4 low level of ground water. The large amount of fission products
in the crater will not be adsorbed and held because of the ab-
sence of clay, and hence may tend to rmigratc to the ground water
and shcw wp in water supplics of grazing stock.

A soil prcdominantly silica. Preliminary studics should be made
of soil chcmistry and particle size distribution.

For thc tcst itsclf, there is required 2 decp, unconsolidated
mass of soil with an abscncc of faulting in thc arca to be
instrurented for grouad shock.

Thc dopth of the first shot shonld be planned so that the
rcaulisnt clovd will be contained initially between the 1000 and
LCOO~foot lovels,

Mcteorological

1.

Wind velocitics in the lowest 1000 feet should be 5-10 mi/hr
with persistont dircetion with time -- that is, stcady for at
least 2 hours just prior to the tcst, Vertical wind shcar in
Qircetion and vclocity is acceptable provided the trajcctory
of thc entirc cloud mass is confined to 2 scetor which contains
mininal nopulation within a radius of €0 miles,

Radiological Safety.

1.

2.

3.

The external dose to non-participating inhabitants, of radia-
tion from gamma rays, shall not cxceced the accepted international
permissible dosc level of 300 mr/wk (1.3 ur/hr).

At any point of human habitation, th. activity of radioactive
particlcs in the atmosphcre, averaged over a puriod of 2l hours,
shall be limitcd to one microcurie per cubic mcter of air (cor-
responding approxinatcly to 2 ground level gorme intensity of
0.3 nr/hr).

The 2L-hour average radioactivity per cubic meter of air, duc to
suspcnded particles having diancters in tho rongc 0.5 micron to
2.0 microns, shall not cxcced 102 ricrocuric; nor is it desir-
able that any individual garticlc in this size range havc an
activitr grcatcer than 10 microcuric calculatud to !} hours
aftcr the blast.

Notc: It is assumcd that the particulatc matter com—-
prising thc allowable activity of onc microcuric
pcr cubic mcter of air +411 have a normal distri-
bution of particl. sizcs ranging from a for tenths
of a micron to possibly scveral hundred microns,

Sce Appendices IT and I[II.
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D. Radiological Test Data to be Obtained

1.

9.

10.

Croas obscrvations on the cloud:

a. on the surfacc: follow the cloud in detail up to 50
miles, toking data on wind, hcight of cloud, diametcr,
dissipation, local variations duc to wind currcnts, ctc.

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

Measurement of oxternal radiation at ground level during
passage of thc cloud, clong trajcctory of the cloud,

Ratio of beta to gomma activity at various points and times
along the trajcctory and at placcs of eppreciable fall-out.

Detailed plot of fall-cut, from rim of cratcr through arcas
showine anproxinately twice background intensity,

Gross obscrvations on thc crater, including sizc, 1ip forma-
tion, quantity of carth duposited ncarby, amount of radicactiv-
ity rctained in the cratcr, cte,

Requircments for off-sitec monitoring in rclation to protection
of personncl, including wells ond ground water.

Sampling for conccntration of oxides of nitrogen.

An cvaluation of decontemination problems about the sitc, nced
for filling and ccvering the crater, cte,

Accumulation and distribution of particulate mattcr in the
lungs of test animels., (Notc: can this better be done in
the laboratory?)

Particle studics on the ground and in the air.

a. Chcmical constitution of the soil, and particle size dis-
tribution of the soil beferc the test,

b. Particlc sizec distribution of radioactive particles at
various locations dovmrind for about 50 niles,

C. Specific activity of thc particles.

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




c. Concentration in the air,
11, Analysis procedures should be previously devecloped to a point

which will purmit the above data to he adcquately cvaluated
withiin a pericd of 7--10 days.

Note: Item 1. b. will be the respansibility of 4FOLT.

Items 10, and 1l. are to bc primarily the responsibility of
the Operations Group.

Other itcms will be the responsibility of the Division of
iolopy and Medicine until otherwise assigncd.

Rceommendations

It ig the unanimous agroement of the Cormittec that a test involv-
ing the cxplosion of a I kiloton Uraniume32 bomb, under the conditions
statcd in the boedy of thc report, can be carricd out without unduc
hazard, Tic Cormittee rccormends that the tcst be nade.

The Committee recommends that the tvo subscquent tests planncd for
this scries follow on schcdulc, unloss somc adverse occurrence bocomes
evidont, in which case thc Committce would rovicw thc evidonce for
further deeision.

7| DOS ARCHIVES "
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Somc ressons for tainking taat bk niles from gere is a safc distance

from any ccncoentratied fall-out,

1.

The tro cosos of concentrated foll-out that have been obscrved
are:

from zcro

S
s " "

(a) Trinity 23 nilc
(b) "miwctok 25 milc

Both distancos arc considcrably less than Ll miles.

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

Cloud hcight vould be ruch loss for an underground blast, and
therefor. trovel before fall-out should be less.

Fountain ridges S ifweon propescd zero point and populaticn ot
Ll miles will cxort a filtering zction,

In an un:h;rf:.*n.yund shot, a largc fraction of thc activity wil 1
& 1] >
renain in the crater,

The great ancunt of earth carricd up may causc a density current
(basc surge) anc causc ruch of the cloud to fall out in the
immediate vicinity of ground zoro,

Obscrvations at Eniwctok show that fall-out is in very large
particlcs (100 to 200 microns) and far too biz to be inhalcd,
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LIPC da ‘3*

Hazsord Duc to Redicactive Porticlos in the Lung

1

It is not obvious that a very nerhomogcncous distribntion of radi-
ation is alwa ays morc toxic and therefore loss tolerabic than a uniform
distribution. 4 cecll or tissuc-mess cannot be killed morc than once.
Terefore it weuld seom better, for crample, to subject onc-tonth of a
vital organ to ten times the 1'th 21 radiaticon dosc and thc othcr ninc-
tenths of thc organ to no radiation, than to subjcet the wholc organ

to the lethal radiation dosc.

It is sometires asscrted that a nonuniform distribution of radi-
ation is morc likecly to prOCLub cancer than uniform distribution. Under
some conditions on a macroscopic scalc, this appcarb truc, Many carly
radiologists and woriccrs with radiuz devcloped malignant tumors arising
from the cpithelial tissuc of the honas, Tho sanc total dosc to the
skin, if uwniformly distributed over the body, would probably have
produced no malignent changes anyvhcre. Yot it docs not follow that
highly concoentrat:d raciation from - rodioactive particle can producc &
malignancy,

Many'patholoo*utg do not belicv: that cancer is duc to a somatic
mutation which produccs o malignant ccll. There is usually a gradual change
from benign to melignant growths —-- that is, histological changes from
normal to abnormal to malignant. &4 rc 1ti oly large group of cells in
a tissuc nust be affected, lecading to a struggic for cxistence, Ostco~
genic sarcomn duc to radlatlun is wvarlj’a ways preccded by irritation
and inflarmation, vhich is truc for otacr cancers also. Normal ncta-
bolic proccsscs, such as onc nirht cxpeet to find in the vicinity of
small groups of cclls vhich had been irradistcd, are very likely to
provent cancer developnicnt, As an cxamplc, QYer*mcnts on rabbit ears
have shown that 25,000 r over an area of 1 squarc millincter docs not
causc marked damagc, but over an arca of 1 squorc ceatimcter, that
dosc produces scvercly damaging cffccts,

Particulctc matter having a dismcter of approxinmately 1 micron is
most likely to b rotained indcefinitely in the lung, ond if the particlc
be insoiuble and radiocactive, it misht deliver a very high dose of radi-
ation to a small localized region of tissue

The rotention of particlcs placed dircetlv in the lung is at a
minirun (about 203) for particles of diemcter about 0.5 micron, and
becomes greatcr for both larger and smaller particlcs. ‘hen such par-
ticles are breathed, however, large particles arc either filtercd out
in thc nesel passages or are rapidly swept out by the bronchial cilia,
with the rcsult that the mumber of particles of dianmeter greater than
5 microns vhich find thiir way into o lungs is negligible. A fow
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S-micron particles may be rotaincd for a rclatively short time, but the
rotention is of significance only botacen about 0.5 and 2.0 microns
diamcter.

A particle of thic size which might carry a beta-ray activity of
onc-hundredth microcuric, and becone fixed in onc sn\t in thc lung, say
L hours aftcr the shet, wonld Acliver an average dose of aboul 385 rcp
to o millimeter sphore of tissuc surrovnding it. On e basis of the
ubO'V" discussion, howcver, it is not considerzd prebable thnt such a

localized dosc of rediation from a for such particles would be hagarcous,
OL the other hand, o lerge numoer of such foci in the lung, such as
right result from broathing a high concentration of such particles,
might conccivably intorfore with normel nctabolic processes and hcnce
lead to lung canccr, It th _rcforce anscare desirable to 1limit the nurber
bf such particles whiich might be breathed and rctainced,

It was notcd, however, that 3 particles por cubic meter is just
about thc lower Llrﬂ_T of ncasurability.,  The breathing of air contein-

ing prrticlcs at or buler this 1limit world be extrencly cifficult to
evalunte statisticolly.
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APPRNDIY ITI

Per-igsible Turber of Radisactive Porticles in the Air

I+ wos sugrcsted that the pernissible activity of fission products
in the air be 1Lini*ed to onc sicrocuric per cubic noter of air., The
crternal gomoe rodiation intensity at a peint on the ground, due to
fission-product cctivity in an infinitc atmospherc above, is given by the
formulas

Gorma intensity (r/hr) =

x 105 x (curics/liter)
or Garra intcnsity (mr/hr) x

3
0.3 * (microcurics/cubic meter)

Henee the recommoended 1limit of L microcuric/m3 would rcsult in a ground
intensity of 0,3 mr/hr. The mamimun perrdissible level of 300 or/wk
corresponds to approximately 2 mr/ar,

If all tho fission products fron thc borb (assumed to be lO8 curics
a fow hours aftir the blast) were in e form of l-micron perticles
(approximatcly 1021 particics fron a 500=-cuhic-yard crator), cach
particle wouvld hove an activity of 107! ricrecurics. Tie permissible
limit of 1 microcuric per cutic meter of air would honee consist of
ten million particlcs per cuwsic retor, If the particles were 100 microns
in diametcr, therc would bu 10 perticles per cubic meter.

It may be assumcd, however, that the particle sizes wilil have a
normrl distribution of diamcters from a fow tenths to several hundred
microns, and that only o fow will lic in thc range betreen 0.5 and 2,0
rmicrons, If the number of particlces in this range be limited to carry
a maxinur: radicactivity of 10~2 nicrocuric pcor cubic meter of air,
therc could esnceivably 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 permissible activity of 10~2 nicrocuric
couléd be concentratced in a single particle, which if ledged in the lung
four hours aftcr the blast, would deliver an average integratcd dosc of
385 rcp to thc millimeter sphere of tissue immcdiatcely surrounding it.

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

be formed. Also, specific activitics following previcus tests have been
observed to be approxdnately constant for all particle sizes, and to have
2 value of 10"9 curics per 10-picron particle, 200 hours aftcr the blast,
Calculated back to L hours, a l-micron particle would have an activity
of about 6 x 10~ microcurie, and a 2-ndcron particle wculd have an
activity of about 5 x 10-3 microcuric, Thus it secems improbable that
particles in the range 0.5 to 2.0 microns will be feund with radioactiv—
ities grecatcer than 10-2 mhcrocuric, Should such be obscrved, the phenomencn
must be reevaluated in tcrms of health hazard in connection with the
proposcd tests to follow,
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APPENDIX TV

There is cvidence from Alomogorcdo and Fniwetok that concentrations
of activity rcsulting from fall-outs arc caused by 2 tplating" of active
material on largcr soil particles (50-150 microns) that arc carricd up
into the clouvd by the blast.

A distirctive feature of the Janglc test is the fact that very
large amounts of roct and mincrel particles will be invelved in the
blast. Available cdata suggest that somcthing on the order of 50,000
cubic yards of dust sizc particles may bc removed from the crater.

It is possiblic that the dust cloud which may be expceted to form
in Jangle =rill includc an apprcciable number of particles in the
50-150 ricron sizc ronge which will be zctive duc te the "plating"
¢ffect, It is pribably necessary to detcrmine the cxtent to vhich
such an -ffcet will occcur boforc it is possible to predict cither the
fall-out pattern or the distribution of the activity generatcd by the
blast.
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