
I

.
.’.
, .“

‘.. -

PRESENT: Dr. A. Spilhaus, AFS~jT
Col. 13enjazninHolzmw, USAF
Capt. H. L. Andrevrs,USI?HS
Dr. H. Scovil.Le,AFSW
Dr. Louis d~mpclman, University of ~~ochester
Dr. ,T.(1,,j{irsch<eldcr,University of ~~isconsin

Dr. John N@ee, University of Notre Dame
Dr. Gaelen Felt, LJHL
Dr. Jpck C. Clarkj LJ’f5L
Dr. S. Warren, Division of Biolop~~L ‘edicine
Dr. L. “/.Tattle, Division of iiiology& ~;~edicirw

,jl;L~l-,~r,Division o~ “Dr. J. G. m ‘lOIO,L~J’ & “A~c~j-cj-n~

k. ~~.L. Ju~e!lho$f,i)ivisicnof Bi~io~~ ~ ‘edicine
Mr. H. C. Brown, IJivisionOf ~iolou & ~~dicin~
~uroL+ Joe D~~~, Division of’3iology & ~~edicine
Lt. CO1. ~~.l:.Stur8cs, Division of 14~ilitaryjq3plication
Gel, George Schl::tter,Division of Military Application
ilk.Meryil ~isenbud, P~YOO,USdZC

MINUTES AT-W
DLSTRIBUTED
TO THE
FC)LLOWNG:

Dr. Thomas Nolan, USGS, Department of’interior
Dr. Walker ?kahmcyj Princeton U.
Dr. Harold Hedge, Roch:>ster1,.;CProject
Dr. G. Failla, Colunll)iaU.
Dr. L. T. Z. Thompson, ~~avalOi-d.Test Station
COIQ Richarcjcoiner, AEC
Mr. Carroll Tyler, SFOO
Dr. Norris 13radbur~,LASL

“ CLASSIF~CATiON CANCEL1.ED
BY AUTHORITY OF DOEfOCBO& s6~0.~,~- l%
‘F/
+% “=> ‘! ‘~w
0se -J.

REVIE

BEST COPY AVA\WBLE

‘bdb::yft: s+w9u::4fb3/&~

q.’ u,mdc~ 6/g-/?7 ~~~

““m-” :“’’:’’’N’’’’’’&’’””
.,..

“ JwlnItewE$



, I
-.

J, ‘,

. ‘ +<,,..:,,

,.

,-.
+..> ,....k.

b>. “ .-,
,..+....

4

.,

The function of the Cormnitteeis to determinewhether an underground
burst of an A-Bomb that will rupture the surface to a substantial degree
can be safely carried out within the continental limits of the United
States, in the event that this is determined feasible, to recommend the
site, and the meteorological, pk.=icd, or biological data to be obtained
as a result of the bu~st.

At the meeting in Los ~bmGs, luajr21 ~~ 22, 1.951,recommendations

were made and criteria were established. At a subsequent gathering of
certain of the Committee members, June 28 and 29) 1951S it Was evident
that some of the original criteria, and the recommendatims should be
reconsidered in light of additional data and studies developed by Dr.
Gaelen Felt of the Los Alamos Scientific Laborator;-(Appendix 1). The
purpose of the Jul;~13 meetiri~7,TaSto reconsider the recommendations
and criteria in terms of Dr. ~’eltlsstudies.

The actual lirin~ xill bc a:;the Nevada Test Sites sGme 25 miles
north of Frenchman’s ~iat.

‘lheLommitt~o agreed t,llatthe lo2~ KT’deep umkrgromdweapon
would be unnecestiaryfrom a strictly radiological safet;~viewpoint.
Furthermore, that the order of firing should be, first the surface and
second the scaled sub-surface.

Tb.eCommittee reconsidered itc criteria and they are as follows:

A. Geological

1. A basin at least partly enclosed by mountain ranges, in the
expectation that the rise would tend to hold large particulate
matter within the basin -- and additionally, to produce a.
deposit of finer particukte matter on the far sides of the
ranges by descending air currents.

2. A low level of grownd water. The large amount of fission
products in the crater will not be adsorbed and held because
of the absence of clay, antihence may tend to migrate to the
ground water and show up in water supplies of grazing stock.

3* A soil predominatfiu~siliCa. Preliminary studies should be
made of soil chemistry and particle size distribution.

L. For the test itself, there is required a deep unconsolidated
mass of soil with an absence cf faulting in the~; ,~
area,to be instrumented for ground shock.

. ... —...— -
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B. Meteorological

1. Wind velocities in the lowest levels shall be persist~nt in
dirvction with time to pernit reliable predictions for at
least 2 houls just prior to tiie test. Vertical wind shear
in direction and velocity is desirable provided the trajec-
tory of the entire cloud mass is confined to a sector which
contains minimal population ~titmina radius of S()miles.

c. Radiological Safety

1. The external dose to non-participating inhabitants) of radia-
tion from gamma i’?~’~,shall ~lotexceed tie accepted intx?rna-
tional permissible dose level of 300 mr/wk, l.tiichmay be

-Jover
a maximum of 10 weeks.

2. At a-point of human habitation, the activity of radioactive
particlss in the atmosphere, averaged over a period of 2~!hoursj
shall be limited to 100 microcuries per cubic meter of air
(corresponding approximately to 4 ground level gamma intedsity
of 30 mr/hr).

3. The 24-hour average radioactivit:~per cubic meter of air, due
to susn.mded particles havinr diamaters in the range O micron
to S.O nicl’ens,shall not eXCI?d 1/100 Of fl~l~ above; nor i.Sit
desirable that any individual particle in this size range have
an activiti~greater than 10-2 ~icrocuries calculated 4 hours

after the blast.

Do Radiological Test Dat,ato be Cbt:l.ined

1. Gross observations on ths cloud:

a. on the slirface: follow the cloud in detail up to S’0
miles, taking data on wi-nd,height of cloud) di~eter~
dissipation, locnl variatiori~tiutito wind currents, etc.

b. in the air: follow the general contour of the cloud
until level of twice background is reached. (Details
will be worked out with AFOAT-1).

2. Measurement of external radi::tionat ground level during
passage of the cloud, along trajectory of the clouds

3. Ratio of beta to gamma activit~ at various points and times
along the trajectory .md at places of appreciable fall-out,

4. Detailed plot of fall-out, from rim of crater through areas
showin~ approximately twice DP.ckgroundintensit;-.
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7.

8.

9.

10●

Note:
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Gross observations on the crater,
tion. allantit,yof earth deposited

includi% size, lip forma-
nearby, :}rnountof radio-

/-
activityretained in the cr:.tcr,etc.

Requirements for off-site monitoring in relation to protection

of personnel includingwelis and groundwater.

s(~mplin:for concentration of oxides of nitr°Ccn*

Anevnlu:..tio~of ci~colltcr.il~:’.tionprc)blens:bout the site, need
for filling and covering the crat~r, etc.

Particle studies on he ground au in tineair.

a.

b.

c.

d.

e.

Chemca.1 constitution 0.f’the soily and particle size ‘di-

stributionof the soil b~fore the test.

Particle size di:;tr!~bl~tionof ratiioac~+vecpwt)icles at
vcrious locations downwind for ~bout Xl nrdes.

SpecLFic activity of the p:rticl:js.

Chemical composition Wld physical constitution-- how

much “platingi’occurs?

‘Concentrationin the air.

AnalY5~s procedures should be previously developed to a point

which will permit the ?.bovcd~ta to be adequately evaluated

within a period of 7-10 @so

Item 1. b. will be the r.>sponsibilityof AFOAT-1.
Item 9 and 10 are to be prm,arily the responsibility of
the Operations Group.

Other items will be the responsi>oiliiyof the Division of
Biology and i!edicineuntil otherwise assigned.

Rcconmsnd~.tions

is the unanimous agreeme~ltof the Committee that a test invQlv-

ing the explosion of a 1.25 kiloton ~Jranium23S bomb, under the con-

ditions stated in the body of the report, can be carried out ‘without

undue hazard. The Cmmnittee rccormwnas that the test be made.

‘m’
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The Committee recommends that the surface shot be carried out first
followed by the scal~d underground shot on schedule, unless some adverse
occurrence b~;comesevideut, in which case the Committee would review
the evidence for further discussion.

These changes in criteria and recommendations are based largely on
the consideration of the study and oral presentation of Dr. Gaelan
Felt, A copj-of the written stud~ is attached as Appendjx I.

Dr. Felt po~ted out that itwas the feeling of the Los Al~os
Laboratory Test Group that the deep underground test was unnecessary
from a radiologic::lsafety point of view. This opirrionwas based on
their consideration of the l!rtiitydata which most nearly approximate”
the surface burst. He has constrl~cteda theoretical model, scaled to
fit the Trinity data and the conclusions of this work indicate that
the surface burst would probaby~ be the safer, with the sc,iledunder-
ground being the second choice, and the deep underground the third. It
was the feeling of the Cormnittecthet the selection in order of “bursts
should be made on the basis of considering the shot one knows most
about; thus, the surface shot which most closely repeats Trinity should
come first.

It was pointed out th,ztthe height of the cloud is one of the
important factors to considci”from ther~diological safety point of
view. The higilerthe cloud the”better the chances are for dilution,
dispersion of the radioactivity, and miniml concentration of radio-
activity on the ground due to fall-out. There is evidence that the
radioactivity is concentrated at the top of the cloud. The Ranger
shots showed that the path of the low clouds will be greatlydependent
on the terrain. The fti~-out from the lower portion of the cloud will
be more dependent on turbulence factors. The higher clouds are sheared
and the radioactivitydispersed more quick~y due to the higher wind
velocities, with greater chance of predicting the stability of the
higher winds.

There was considerable discussion regarding the level of radio-
activity that outside popuktions should be allowed to take - a memo
by Dr. Shipman, Appendix 11, was read by Dr. Warren. Dr. shipm~-n
points out that an exposure of ~ to 10r is not likelUrto’harm anyone,
and that this would be in line with the AEC emergency dose of 10r.
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Since there a-e plms to use the Nevada Test Site on a recurring
basis, it was felt th?.tthe AEC has no right to exceed established
accepted safe maximum permissible doses for people outside the r ange~
even if this means evacuation of some of the nearby populated areas.
It was the feeling of the group that the public would better accept
continued use of the test site if the AEC were honest and straight
forward, by explaining the possibility of temporary evacuation,
rather than take the risk of’injuring any outside persons. The public
has confidence in the safeti~of AM operations, and nothing should be
done to lessen this confidence. Since the onlygenerally recognized
safo maximum permissible dose is the 0.3r/per week, the Committee felt
that any pl$nne$~eviation from this would be unwise. However, it was
felt thatl&&&& ove”ra 10.week period would neither harm .an;-
one nor be inconsis~entVn_chthe recognized safety standards and
practices, but certainlywould provide operational flexibility. It
was noted that shol.:ldan evacuation be necessary that F’CDAmi~ht well
take a major role in it, if able.

Dr. Clark pointed out that operationally it was not impossible to
pre-warn people for an evacuation, but would involve some aspects of
security.

fittingon a request from Dr. Ton White, it was the. considered
opinion of this Committee that radiological safety criteri~ established
at ground level should hold also for aircraft passengers in military
and commercial plains.

.

.’
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In Reply
Refer To: DIR-638

uNIVEHSITY OF GALiFWNlil
Los l>lamosScientific Laboratory

(Contract ‘&7405-&g-36)
P.O. BOX 1663

LOS fil,amos,New Mexico

7 July 1951

Dr. Shields Warren
Director, Eivision of ~~iolo~~and Medicine
U. S. Atomic Energy Commission
1901 constitution Avenue, ~~?
dashinston 25, i).C.

Dear Dr. ITarren:

iisI indicated to you in my letter of June 22~ 1951~ I would kee?
you informed of any results obtained at LOS Alr~os bearing on the
safety of Operation JANGKd. Thm’e is herewith enclosed an informal
report by Dr. Ga.elenFelt dealing with this problem and making some
recommendations which am ratiflerstartlinOy different from those ‘.tiich
were being suggested earlier. Althoigh I am not yet prepared b make
my formal statement from the Los Ala.nosScientific Laboratory on this

matter (nor is it clear that I am su~posed to do so), nevertheless I
believe that you would be interested in Dr. Peltrs approach.

We are endeavoring tos tudy the small particle problem further,
although this scans to prcstintextreme difficulties. However, ~ am
currently of the opinion that ths major problem in safety is going to
lie in this field rather than in any danger from external radiation
dosage. We will, of course, continue to keep ;OU informs of any
progress we may make.

~-ourstruly,

NEB/hgc /s/ N. E. Bradbury
Director

IA, 2A - Dr. Shields ;[arrenw/encl.
CC L. Tyler w/encl.

d :“. C. Graves wo/encl.
5A - Dr. T. L. Shipman wo/encl.
6A - Reading File
7A - File

.x,
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Gaelen Felt, J- Division

JANGLE FALLOUT PROILZUS

SD-9441

A,

B,

The JANGLE test program has raised, fcr the first tti,esince Trinity,
serious pro’olwasof radiological safety at moderate distances from
the test site. A meeting was held on 25 June 1951 to discuss these
problems antito arrive at decisions on the relative safety of the
propos~d shots and on the radiation levels tobe expected. Those
present were Shipman, White, Schulte, Harris, Brenn.an,Williams, and
Heft from H-Division, and Oglej Suydam and Felt from J-Division. The
principal conclusions are given below:

1. The ~rf;lce shot is consid~red the best shot with which to begin
the program.

2. Under the worst conditions the integrated ~’-dose at 50 miles
would not exceed 10 roentgens from a,single shot .md for good
conditions the estimated d~s.:of about 3 rocntgcms is ccnscrva-

f-3ti~by a f’~.ct,crof 3 to 5.tive on the side of :;2-. The expcctcd

levels are acceptable to ~-Division.

3. There is no predictr.blerelatior~b~ti~(:[:nr~.dia.tionlevels
measured on theg round and bhe concentration of particles small
enough to be retained in the lm,gs. Furtherrnorc,the concentra-
tion of small particles i.na region 01 space ne= the ground is
compltitelyUncfurtai.nand is virtually indcpendcn’tof the point
of detonation, (underground or surface). It isfelt, how~ve~,
that on the average worse conditions will result from lo’.’:er
cloud heiShts than from hi~her.

4. ~onditions necessary to produce # -ray burns will be accompanied
by y-ray levels higher than those tolerable to H-Division.

The conclusions listed above are based on arguments presented by
various people at the meeting of 25 June. Rather than append the
complete minutes, I will list below those points pertaining to tlm
above subjects~

2.. The data which best applj-to the JANGLE problem are the Trinity
data. The J~lGLE shot which most nearly corresponds to Trinity
is the curfnce burst. Tk theoretical model (see C below) de-
veloped to fit the Ti-i~~.t:;dat~.can therefore be t-restedto
predict results more clos;:lyfor the surface shot than for the
subsurface.
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The model, matched to Trinity~s 2~-mile hot spot, predicts
higher levels at greater distances than were actually recorded
at those distances and may be considered conservative. Cal-
culations for Greenhouse, though less convincing because of
the lack of complete dose-rate contours and therefcre of the
exact numbers to be used, also give answers which are correct
in order of magnitude, but are again conservative. (See
Tables 1 and 11.)

Surface winds are very difficult to predict over a period of
hours. ~hey are furthermore strongly affected by local terrain
features. At greater altitudes,wind velocities and directions
are steadier end more predictable.

The path of an active cloud can be predicted with some accuracy
if ths cloud reaches the higher alti’hdes. Experience from
Ranger stems indicates that a low cloud will most likely follow
the valle:s. In mat case the cloud would probably not disperse
the 1 mile in 6 assumed in the calculations and would probably
not follow a path based on local wind directions at the site
except in a general sense. Mountain ridges and passes would not
be effective in containing the small particles if the wind
velocitywere low. With higher winds the greater local tur-
bulence would very likely increase local deposition, particularly
on revurse slopes.

Trapping of fission fragments in the crater is very lar~ely off-
set by the increase in neutron tiduced activity. There is,
therefore, little to choose between one shot and another so far
as total activity in the cloud is concerned.

The trajectories of particles small enough to be retained in
the lungs are not predict~.bleunder actual conditions. Naturol
air turbulence will keep such particles suspended indefinitely
until they are rained out or reach the earth by some other
special mechanism. At ground level, in the absence of rainoutj
the concentrationof such particles will be dilute. Still, it
is better that these particles come from a higher altitude than
a lower, since the numbers of such particles at ground level
and at moderate distances will depend very little on the initial
cloud height while the activit~ contained in those from a low
cloud will’be greater. The problem of small particles is, in-
cidentally, little more significant for the JANGLE shots than
for any ot!lershots already fired or to be fired in the future.
For all practical purposes, the time of descent of these par-
ticles to ground level is fortuitous ,-ndbeyond the range of
prediction.

‘m’
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7.. Our lack of knowiedge of the effects of rwtcmtion of a qiven
number 01 active particles in the lungs do~s not permit a
dividing line to be set up between a hmnful and a harmless
concentration. We are sure only Wat a zero concentration is

harmless, and a zero concentration cannot be guaranteed. k
vitiwof paragraph 6 above, one maywpect appreciable concen-
trations of small particles at my place and at sny time beyond
some minimum following a shot.
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8. our knowledge of the effects of external ~- and df-dosage
is considerablymore precise than is that of the effects of in-
halation or ingestion. Damage from both r- and &?-radiation
may be expected from exposure to the products of a nuclear ex-
plosion. ‘Theradiations will be quantitatively related and the
more serious will be the ~-radiation. The severe #’-burns
noted on cattle near Trinity are a strong indication that these
same cattle were subject to r-doses of the same order as the
emergency tolerance and possibly higher. For the present, the
~’-dose is thebest criterion for judging the degree of radio-
logical hazard. In the case of sporadic exposure of the kind
contemplated, in contrast with the repeated regular exposure
sufl’eredby workers in radiological fields, the a120wable dose
can, from the safety point of view, very well be raised to 5 or
10 rocntgens (publicity considerationsdisregarded).

c. The theoretical model used to predict ra&Lation levels as a function
of distance for various conditions of particle size, cloud height}
and wind veiocity is basccion the foilowing assumptions:

1.

2.

3.

h.

5.

The wind is constant in velocity and direction from the surfc.ce
to the top of the cloud.

Directional and vclocit~ wind shears are implied in the as-
sumption that the cloud spreads horizontally I.mile in 6.

Stoke;s Law governs the rate of fall of all particles of interest.

The activity in the cloud at the time it begins tc move away from
the site is more concentrated at the top ‘&an at the su face. At

7any height the activity is initially proportional to h7 20

The fraction of the total activity c~ried by particles of dia-
meter between D and D + ~ is ~iven ~

where X=L!
3

and “a!’is a parameter representing a mean particle sizej and “K”
is a normalizing constant.

-,.

.Y,x- .

/ mnemwi “
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6. The yield is 1 KT and tho total activity at tic end of 1 hour

is jOO me~ac’.lrics.A deposition of 1 megacuric/ti2 is equivalent

A fcw rem.x’ksshould be made in ,mnlification and support of thss’~

assumptions. ‘lheasswnption of co~stmt,vtind velocity is better
-::orkin the U. ~. t]-,anto work at Eti\’fetok.Alsoj for the

suited to
JANGLE ShOtSj the clouds ::renot c:~cc-tcdto rise to the great

hei~hts at which pronounced w5.ndsllcarsarc found.
~lc assumption

of a spreading of the cloud corresponds tc bhe observation that

clouds do sprcxl, but no detailed mechanism ilasbeen included in the

calcula~ons. Stoke;s Law is used in the absence of anything better
and.in the knovlcdpc g&_ncd from Eniwetok that it gives results not

too far out Oi’:.incwith the facts. .S~_mLilarlyfrom experiments) all

of Wliicllw~rc .~.bovcground, it is clear that the hi.~hcrparts of tic

cloud me more active than the lower (tlhisfact may not hold for
mbsurface bursts). !Ihcchoice of tie 7/2 power law increase with

height is, of course, arbitrary, and was made in order to obtah <I

hot spot like tl]atfound at Trinity. ‘Theodd half integral l:ower

was chosen to simplify the integrations. Stokels Law relatin~ the

height i’rcm‘dii.cha particle of given diameter must coriein order to
reach tll~eart~~at 2 given tire indicates

h = KD2.

In the integration of height and p’wti.clcsize which
activity at a giwm distance, one thereby obtains an
in the integral

/ ‘o

determines tie
odd po~~~rof X

\
I

\
x(2n + l)e-x2ti

\,.
‘o,.:

and can obtain the answer without reduction of thE intcgr:.1to a
sun of terms plus an integral 0.:t.hcform

(
x

o

e-x2dx

/0

‘he choice of a particle size distribution function is likewise

arbitrary and is justified on Sk-rcralgrounds. A Gaussian distribu-

tion is perhaps more logical but is equally arbitrary, implies some

particles of negative di?.mct:r,and introduces an additional Parm-

eter, the standard deviation. Ihe fact that the fwnction chosen

‘F” ,,.G.5x3ti.,
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predicts th:.tthere mill be sore ~=ti~l~~ of 1-i size thanof
l-p s~.;r:is o.u:~titby the as=mlpti:o~lthat the activity ca.rrisd

by a particle is proportional to j.tsarea. !theresulting curve
of activit;~(:=”t!-i~.rthan number of’pariiclcs) as z functilonof pr.r-
tiCl~ Ciia’ncterSeems Sensible enOU@. (Cm ri;ht point out that
the effect of making the activity proportional to the area rather
than ‘he volume of a particle is largcl.ywashed o-~tby the big!!
power of Lhc particle diameter int.rcclucedby the hei.phtfunction
mentioned in the precedin,qparagrap~l). Normalization of the acti-

P the total acti’tit.yis concen-vity function slhowsthat one-half 01
tratcd in particles of diameter lCSS than 1.1 a, where ‘la’!is a
mean particle size.

‘he fom in Wieh the calculated results are presented cons:st.sof
az, the maximuma family Of cmves in which the parameter is h

d
cloud height divided by t!hesquare of the mean paticl~ ~Lamct~r*
The abscissae arc reciprocals of the tilmesat which the fall-out be-
gins, wind velocity divided by distance to the point under.consider-
ation, while the ordinates aro given by the distance squared muitii-
plied into the integrated dose. Since fission fragments alone are

J-1*2 decay law iSconsidered in the calculations and tic i, assumed,

one may find the initial dose rate by dividing the total dose ob-
tained from the curves by St where .tt~lti ~ t)-Lo tilne at uhich the

fall-out beean. Some typical i~~sdts arc given in tie tables belomr:

Table I

i 120
~

I
180

0.1 ~ 0..5

0.01 ! 0.09
1

Table II

I Greenhouse Item
I (Based on a = 40p calculat~d fro~ Dog fall-out on Parry)
I i

/ ITim of Fall-out ~Effective ,
I

(hours) ~Di~~nc~ Roentgens/hour
[ (~~~~~s) lf.,nc,~-~[.,...&# Predicted I

1 i
I 5 100 0.05

I

0.26
I

{

I
10 I 200 0.07 0.23 I

,*.,,... --
/ m ~&lvii3 “’f
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Table III

—

Estimated total dose in roentCms from JANGLE shots.
Wind velocity = 10 mph;:,~ean particle size = 75 microns (Trinity) i

!.,

.

,.. ”

+ i wo 100 9 1.3 0.4 0.03 ‘

1 / 1200 240 ?~ 4.6 1*L 0.1 I

\ 3 11L5 160 63 15 5.2 0.6
! ~

-,,.,. - L ose beyond 40 miles will incre.ascwith wind velocity for all ,

# three cloud heights. “’

Table ~

Estinatecitot,~ldose in roentgcns for JANGLE.
I3

Wind velocity = 10 liiph:$,mew particle size = 20 microns. !
?

Cloud Height \ Distance (Miles) I
,

(Miles} ~ ~ 10 20 35 50 100 ;

I
! &

+ i 145 16iI 4a 15 592 O*6I

18 60 J_18 18 7 0.9
i 1

3 ! 0.5 ~ 8 10 7 1.7 :

I 3(-- At 50 miles, level decreases for increasing wind velocities if ;
cloud height is 3 nilcs. I

The estimated doses in Tables III and IVwill bear further comment.
Our interests from the safety viewpoint center on the region from
35 to 100 miles. Tables 111 shows a marked increase of dose with
cloud height and is apparently in contradictionwith the s tatement

that the surface burst is the best. It is felt, nevertheless, that

thedepositioil from a low cloud ma.ywell be higher than i&;:ted
because of the confinement of the cloud to th<?vallqs. “
mainly our uncertainties about the path of a low cloudy the extent

of neutron activ~tion, ,nndthe true nartiele size distributionwhich
leads to the conclusion that the s.:tr~aces~lotis tie best one to

start with.

- ---
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Table IV indicates the effect of p~rticlc size. The levels ~~e
q ,3tthe di.~t~ces of interest -- 20 microns is abc’.itgenerally rzisc.

the worst size -- -“retit is appartintthat the predictions ar; “~ti-
ginning to i’~.voi~the higtilercloud height. If the me~ P~ticle
size is 12.5 microns, all luvels fall and the dose from the l/2-mile

C1OUC?heiEht, though dovm to 3r, is a f,actor10 gre~.terthr.nthe
(iOSefron the l-i;lil~clOUd. h the C2SG Of 12.5- particles, the

doses r.reconsiclercbly;reater for all cloud heights if the ‘:itind
velocity is reduced from 10 to ~ mph.

G~LE]J Lo FELT

J-Division Office
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The attached curves are those from which the nunibcrsin the tables were

computed. For any given case one first detmmines which of the family

of curves to usc fror.tic relation

h
o -4= Jxlo
2
a

~fiere I~oIIis the cloud hcj.ght.in miles and ‘Iattis the Mean particle

diameter in microns. If one then chooses a wind velocity ‘T! in mph

and a ckistance~lDllin miles from zero one can determine the integrated
dose llll!in roentgens from the curve labeled by the pa.rametcr‘Inf’.

The following points arc immcuiate$,~ewident from the curve:

(1) For fixed.‘W’!ant’.“D” a unique value of ‘in”gives +&e hea’ticst
dose at D. !bus for a fixed mean particle dianeter ‘fallthe close‘,m:lbe
decreased both by ‘li@er and lower cloud heights. fiysi~ally the h@~r
cloud leads to greater dilution and the lower leads to greater deposltlony
near the crater.

(2) For fixed “hR” and “a”, two regions of wind velocity ‘W exist

such.that tic dose at D“ is below the maximum possible at that distance.
For example, ~f, at D = SO miles and n= 4, one wants the integrated dose

to be lCSS then 5 roentgcns, the conc?ition:’rill.be met by

The condition
particle size

~lstribution:

V %1.8 mph

or .ll&3.b qh

n= 4 corresponds to a cloud hc.ighto.f2 miles ~ilda mca~.

of about 35 microns.

@y IA iiwu 6A - Felt (w/1 Itt. ea~~)
Cpy 7A - J-IE-tision
CPY8A- J-SCquencs
Cpy 9A - -LTlail& %cords
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T. L. Shipman, M.D., Health Division I.eaaer

SPECIAL RID GAFE P20~LIl!!L- OPERATION BUNJ2L~

H-59

l.,

In view of your forthcoming trip to Washingtonj there
which I would like to send along with YOU, either for
or for discussion in Washington.

1. L. R. D.

are a few matters
your owm information

In accordance with the conference in your office on 11 July, it can be
stated that neither you as its Director nor the Rad Safe officers have
specific interest in C1OUU tracking activities beyond a mati.mumradius of
600 miles. It is our feeling that beyond this distance any cloud will be
sufficiently di.~ersed so that aircraft, cormnercial,private or militaryj
can f17 ‘throughit with impunity. I further feel that at these distances
there can be no significant fall-o~~ttiich could possibly produce a health
hazard of any sort. We feel, therefore, that cloud tracking activities
beyond this distance should be contracted for by the AIC, By previous
memo and discussion with Walter Claus of the Division of Biology and
Medicine, I have stated that we do not feel able ta administer and super-
vise dust collectin~, air sampl@j or ground monitoring programs beyond
a 200-mile area, and.that such work, if :itis to be done5 should be
administered by someone iilor appointed by the Division of Bioiogy and
Medicine. The information gained from such programs is of some acaderic
interest to us, r such activities should Certainl-Yand copj.es of reports o.
be sent here. ‘Ikeinformation ga~ned, however, may be of specific interest
and importance to the AEC and.the Division of Biology and Medicine in
providin~ data for tie photo~~~phic industry ~d also in defending aIly

claims or suits for damage resultin~ from tie operations. If the Division

of
be

2.

It

B & 1!has not started anytilingin this direction~ they should perhaps
needleclgently.

Evacuation

is mv feeling that develo~in~ detailed plans for possible evacuation of
civilian popula~ion and tie ~ar~ying out of such plans is not a responsibility
of the Rad Safe organization. I feel that it is our responsibility to
determine in advance under what conditions evacuation should be accomplished
and to state when such con~ditionshave been attained. It should be an
additional responsibility to point out which of alternate evacuation routes
might be prcferzble. The magnitude oi’tie operation is already placing
enough of a wor!:load on all Bad Safe personnel so that I do not feel it
possible to assign specific people to this work. There is also th@ fact
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that should we approach a situationwhczw the question of evacuation
mi(mt come up for :~.ctimconsideration,all of our available people Trill

‘oebu.:ynonitcri-n,fl,C:-tc.It will cer+~inly not be t~:etime ~~ have ~l~~e

people wondering ebaut how te get children, pets, etc. into vci:icl.cs.I
do feel, hom’ever,that some organization should carry out specific
planning for possi’oleevtacuati.mof c~.viliangroups in ‘ticsurrounding

area. It is absolutely essential that this be done in such a way as to
avoid frightening mopl.e unnecessarily. Te do not mlsh to wear out our

welcome or othemi’se jeopardize the cordial public rch.tions cwwently
existing. Technically spcakir!gjt~lis:.~tie sort of thinp which should

be the responsibility of the Civil Defense organization Oria State level,
although I doubt if any such organization actually exists.

30 Permissib?.e.Ew70sure

For both Operaticr.l?an~erand Opcration Greenhouse we used a permissible
exposure of 3.0 r f(jrthe operation. If it ~.sagreeable wtithDr. Warrenj

we propose that ?:;issar,elCVC1 be used a~aia. EX~]f’:rie?lCein ‘AC t?lu’O

recent tests has Slown this to be realistic and workzble.
I]fedo not

consider it a calculated risk; nc~.th~’rdoes it ~ppcar to be unduly

restrictive.

In this connection I ni@t point out tho.tcertain workers at Greenhouse
actually :Ot Imore ,~~~sure fron.fall-out than .fronoperational activities.

This situation was totally unexpcct~dj and TK.Slnorcor less hanclltid.by

studiously locking the other way. In other wordsj workers were not

credited with fail-out e~tiosurein determining the extent of their
clctivities, ‘--ta nl~mb~rof people cane !’iOmC ti~

~l&Lo~’?h It ~~~~~ ~A’L

quite significant total czxpom:.rcs.1!1~.’-lccases of Los Aia.mospersonnel

this has been en;ereciin their exposure records. I do not feel that we
can afford to adopt a sinilar policy again. (This does not imply

criticism of the decisions made at Grmihouse).

-,
,,~,

-“

, ,.

., <,”.,

I f~el tjlatU+np the _j.O r pcmd,ssible exposure for the operation does

not seriousl~~violate the spirit of the AEC directive on this matter.

Actually we are givtng oursdvcs a little leeway to perxit the concurrent

beta mposure m’!lichis not neasurca.

7here has already been e-x-pressedlm some of the military groups the
fcelin~ that they may not necessarily be bo~nd by the same perrnissi’ole
exposure levels as will be used -forother workers; they would like to

feel thpt they can go ahead and get higher e~osurcs i-f-’Lhcl’uisb.
Certainly I on my own responsibility >anilotpermit this; and as this
operation is being staged fundamentally by the AEE, I feel that there
should be a speci.fi.c directive covcrin~ this matter from Dr. ~.-iarrcn
personally. ‘“[ucx think o! a fc-:~rare individu?-1cases where leniency

might be pernittedj such !?s+he pilct of a jet plzae collecting air
samples.

,.=
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4. Sequence of Detonations

,.,

,’ .

At the mectinp.of Dr. Warrcnts committeewhich was held here in ?.!ay,i“t
was decided that Operation Jangle wou].dopen with the deep underground
shot. This particular shot was added to the plan of tie operation purely
as a metllocltQ dctcmine the safety of the succeeding shots. It sra~the
major ’premiseof this committee that such a shot would be the safest of
the three, in that the radioactive cloud would be contained by surrounding
mountains. After considerin~ this matter carefully, we feel that this is
a false assu~ption and that in all probability the deep underground shot
could be the most dangerous of the lot. Basing mypcrsonal opinion on
the calculations made by Gaelen Felt and on various conversations and
discussionswith Jerry Suydam, Bill Ogle, members of H-1, and others, I
am satisfied that the deep underground shot would probably be the most
dangerous of the three, and that it could under proper conditions deposit
dangerous amounts of activity in populated areas.

I realize perfectly well that such an opinion cannot be proven beyond
doubt by any calculat~.onsdone so far, but I feel strongly that firing
the deep underground shot represents a possible:riok to surrounding
population and livestock; and that should things go wrong, it could
jeopardize the entire future of the Nevada Test,Site. Personally I would
be willin~ to accept this risk if I felt that the detonationwere essential
from a scientific or military point of view. It is my understanding,
however, that while the D. O. D. cnd others have accepted the inclusion
cheerfully, this particular detonationwas tossed in purely as a
radiologic safeguard. For this reason, therefore, it is my personal
recommendation that the deep underground shot be eliminated from
Qcration Jang~e, and that the surface detonation be fired first.

,,.,
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not forget to add the opinion which is generally.heldhere,
subscribe, that the exposures permissible for the general

,.&. ,.. i

>*. population beyond tie 40 ,mileradius, which were proposed by Dr. Failla and.,.,,..”.%.-4., incorporated in Dr. Warrenls report of th~ meeting here, simply are not
realistic. It would cause me personally very little concern if some of these,..O
people should by chance receive as much as 5 or 10 r total dose. I would not
anticipate exposure of ‘&.ismagnitude, but if conditionswere right, a dose
of 2 or 3 r might not be surprising. 1 would consider evacu{~tionif tie
estimated total dose seemed to be somewhere betw:;en25 and 50 r, provided
wc could be cert~iii that such evacuation would not serve tO increase the
exposure rather than decrease it.

-’m’
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