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DR, FAILLA: The fipct item of the
Agenda 1s a dlssertation by lr, Eromm,

¥R, BROWH:  Th-~nk you, Hr, Chalrman,
I think the lacel time that I wae lend off man
tzas An & reley in grade echool, and as I recall
: I had an ewful time,

/ I'm sure you 211 rec=11 the etory that
vae popular during the lact Var, the point of
vhich ia, there's alwsys comeone who doeen't
get the vorg, .

I thourht tha=t after the le=t nmreting
we hrnd fairly vell 1244 to reect the mattz:r of
conflict of intsrecste nnd anti-trust lnve as 4%
erplled to con=ult-nts and =dvicory conmittces
in the Commieclon, but slroe<% nonentarily, after
I returned to ny orfice after the lrnct meeting,
there vas & daocument vhich proncsed that the
Commiesion eend Ainquirles to each consultznt ine
cuiring in come detnil about the fin~ncial in-
terestes end fin=ncial brckground of bucinese
interests =znd the like,

[ 4

I think I <hould sny 2t the outcet
thet what we are concerned with here ie¢ not fire,
tut water”,

I understand that cometimes more damnge
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i3 done by water in putting out a fire than

in the fire Aitecelf, The Com~lsesion is gen-
erally concrcrned ge this comrittee 12 and as
the staff and the divieion 1s concerned with
the situntion thrt exiets vhere employees and
consultcnts hove interects vhich are inconcist-
ent vith the job which they are given to do.

in and for the Conmiseion,

The provlem hovever 1c to keep the
def'ence from overconing our paramount object-
ives 1n doing a good Job,

W¥e are conceorned as I know you are
in this respect, but I think perhape it's the
Job of the staff to carry this burden,

I sm particul-riy concerned that the
matter of fliirnclal backpround snd versennl in-
terects of concultsnts end employeas, hot be
cast into the came contzcts as cometimee Security
natters are, . _

¥hen it reaches thnt stapge, esnyone
vho 19 diginclined to rsveal information 13 pre-
sumed to be gullty and I think therefore, it
13 the Job of the staff rrther than the committee
to carry on this fight at the moment,

Ve wrote a letter protesting this
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move, the bacis of our objections were not

that the idea 1s vholly that, not that the idea
of teing cure that one's intorests are not in
conflict but rz=ther on the brsle of vhnat do we
do vith this information vhen we have 1it?

Suppoce a sonsultnnt did egree to
supply informetion about his or her financial
background, vhst do we do with it vhen ve have
1t? What are the degrees of relationchip bte-
tween one's private intereste mnd one's duties
for the Conmlecion, thzt weuld cru=e ug to feel
e conflict of interedts existed,

For exnmple, if one hed an income from
e Trust Fund made up of chnres of stock of the
compeny vhich did businese with the Ccrmiscion,
43 thie n conflict of interacte,

, There 45 in your folder a copy of cur
recponce to thie and you rzy find 1t interesting

to recz4d,

One of the things that we talked about
last meeting in an effort to overcome this appar-
ent trend was leglcslztite rccognition for this
conmittee, I don't know vhether Bill Eerman
hasg arrived or not, but we imposed upon Bill to
draft some letters of leglelatlion,



A copy of the proroced Bill will
be eubnitted to Congress thle session =nd
that 1s included in your folder, And it
would give gtstutory recognition to the divi-
eion of Biology end Medicine,

Now that Bill h-~s arrived, I would
like to cuzgeet .= I was about to lrunch on
@ discussion of bille, B411, Villliam and I
think that perh-re it would be better if you
described what's in it znd at the conclucion
of that £111, I would lite to tzke Jjuct s few
ninutes to describe what z2re, perhnps the ad-
ventages and disadvantagee of leglelature for
recoznition,

¥R, WILLIAM BIIMANG It 12 a fairly
cimple Bill, It reads very rmuch like the nro-
vision in the Atomie Ensrgy Act for the Ceneral
Advicory Committee,

It provides for the establichment of
an Advicory Committee of Elolory rond Kedicine
to sdvice the Commiscion in pafticulﬂr zrerd,.

[ 4

In drafting this ve tried to find
lznguage that we felt best fitted the <cope of
the gener2l nras for advieinz the Commiccion,
Any sagzections or recconmenintione to revise
thlie are more in line vith your own thinking




A it a o P A 2L U ikl skt . o Tk 8 9 T P v s b 1., ANk W sl B+ Y. W .

or'what your duties are will be very much appre-
clatead,

This 1engusge 12 not fixed yet. Ine
cldentally, the Commiccion has not epproved
this b 111, it 19 nerely a proposal st this point
end =0 1% 13 subject to chzange,

Then we go on to provide for ceven
nerbers of the Committee, There 1s no parti-
cular reason for this except we saw no reason
to deviate from your present numbsrs,

¢ provides for arpointoent of the
members from civilian life by the FPrecsident,

Thie s in line vith the G.2.C, pPrce
vision, a sinmiler provicion, Zgnin there's
no mazic about the way it's done.

Ye try to kecp the whole thing =g
close to the G.A.C. proviecion as poacible,

The term of seven yesrs we provided
largely for convenience. %t ceeped more sche
gible to have one mean drop off each succecdlng
year, That too, 18 subject to revision if
enybody has strong feelings about 1it,

The next two proviesions in there ars
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sort of technicel, They nerely provide that
if a vrosncy occurs prior to the termination of
the perlod for which the holder was aprointed,
hig replacerent cshould be appointed for the re-
neinder of that term,

The cecond one provides that the rotae-
tion beging « the firs=t maon under the nev appoint-
nent would drop off or be reanvointed at the
Precident's determination on Juna 30, 1557,

I picted that &ey becruce we felt that
in the event thnt the President 4414 anvoint new
peorle to thle and this 1e¢ plt'ays & pos<ibility,
he may not teke our advice and under this he hns
the suthority.

The men Tiret eppointed would prob=
ably be appointed cormetime tetuveen now nnd June
end July,  After the E411 ie pnossed we did not
wvant a man getting on there end serving fifteen
or thirty days and then droovpning out and <o we
provided for June 30th of next year,

The Cozmittee 47111 have the right to
determine and appoint one of 1ts owvn members
es Chatrmen, This cozes close to your heart
because 1t will avoid all problems of the govern-
~ent Chairozn,
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There's a provieion that you shall

neet at least four times each year, You do

core than this now, co that should cause no
troubdble,

The per dlem compencation -- we
rrovide for that =nd nothing rore, Eere
ngnin, there has been come ferling that per-
haps the per dlem compencation chould be ine-
creaczed, commensurnte with the position in-
volved,

There 18 come technical prodblem about
peying - that g psying concultants more than
fifty dollars a day,. Vhet ve hnve done on that
13 provide in the back of the jJjuetificntion for
the Bill, thot merbers of the A.C.P.M., the
statutory A.C.P.M. 1t 1e planned to coupencate
them as we connencate the mecbers of the G.A.C,
They are compencated at the rate of one hundred
dollarg a dey.

That 1s pretty rmuch 1it. The second
ependrent to the Agt that is included in here
s technical, There 1g an excoption for Come
miscion Advisory Eoards from certsin of the
conflicts of interests statutes,

It Goeen't go Very far but it does
glve some exemptlon,

7
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You have already enjoyed the iden=
tical exemption but the only difference is
because G.A.C. was specifically named. Ve
felt that Aif the statutory A.C.P.M. was going
to be on a par with it, in a statutory sense
a8 well as an actunl sensze, that we ought to
nzme the new A.C.P.M. too, That's pretty
nuch 1it, ‘

It's & pretty gsimple streightfor-
ward amendnent,

DR, FATILLA": Kr, Erown, do you want
to continue?

_ ¥R, H,C,BROWN?! B11l said 1t pretty
gtraightforiard, and I think the Committes
should know that a very concslderable amount
of effort end time hae been involved,

Ve are very much indebted to Bill
for the effort and help he hag given us,

Here 13 another cace where ell thet
glitters ien't gold. The statutory reccog-
nition has certain advAntrages, It builds a
Pehock infested moat® arocund the Committee
ingofar a9 we are able to vard off some
attacks on the question of conflicts of ine
terest, anti-truet conflicts and the like,

=
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So far, poet of the committees which
heve been excempted from the enplication of
theece rules have been comnittees which have
either statutory status or vhich sre approinted
by the Precident.

MR, BERMANS Hovard, if I pay inter-
rupt, This dos= not do rnything for you,
Thege ere the conflicts of interecetes that 4did
not exiet before, No grezt problem of the antle
truest but conflict of interest which goes not
chenge 2% al),

-

KR, ERO\Ii! Except insofer as the
effort within the A.E.C, rnd the govsrnnent
to make such thinge as finsnecizl intzrcsts
apprlicnble, the recommendations within the ALE.C,
hzve been to exclude from srrlication the G.A.C,
and the kilitzry Linieon Ccrmittee, <o in each
internal effort to ndirecs thece rules, rnot
laws, rules to comritteees, sitniutory committees,
Precidentlinl spnointees h=ve been recommended
for exclucion,

HRe BERMANG ,Sure, it may get you
out of the Adminisfrative problem, but you
still have the csubatantive conflicts,

MR, EROWH: This 13 co, I think
alco that 1t will probably inoreaze the effectivenzss
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of the Comrittes in non-gsclentiric cireclee,

I don't think =zny change c-n do more
than the Cormittee hra elre~dy done to este-
blish its value in the scientiflo fleld, but in
the non-ccientific rield rhere the Comrittee may
be less well-knowvn, the statutory committee mey
reterinlly eseict, : .-

I think Bill nentioned the coapencsation
flexibility under thie lev, There aleo iz lone
guzge flexibility in termg of per dlem =nd travel .
end other expenses that are verisns of interest,

The statutory recornition shsuld elso
permit the Comnittee to have a ctaff 1f i1t% wiches
end certain other privilezes thzt now are zccord-
ed the CGeneral Advisory Coumittee.

There ecre conme rather dietinct dics-
advantages, One 1s that 4t gives the Comnittee
a clozer but I belleve a more Tormal relation~h 'p
vith the Commission,

Eecondly, ne 4Lt gives the Conmittce
pore authority it also glves the Comnittee lezs
internal flexibility in formiing 1ts own ground
rules 23 to Ates operation,

Thirdly, as Mr, Berman has intimated,

DOE ARCHKIVES
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appointeents are to be made hy the Precident,

If you will read the languagse you
will notlce that the seven menbers are to be
eppointed from civilian 1ife by the President;
it doee=n't say ssven scientific members, :

There's the nmathemstical possibility
- a highly unlikely one - but there iz the
rathecatical poceibility that the Frecident et
eoxe fufure dnte chould choose to appoint a lay-
n=n, or even worse, a.lawyer to the Comzittee.
(Laughters)

MR, ECFMAN? Thls would be tragloc

" indeed,

¥R, H, C. BRO"N: But I don't think
this 1e¢ a likely pocsceinility.

It s also conceivable that having
cuczested this, thst when the lerirclation gets
into the hnnde of Congrese, they may choose %to
do thelr oun carafting snd put in thelr owvn
terns and conditions whkch may or mny not be
acceptable or palatadble to us,

It 13 also voccitle that even if

they vere to accept the recomrendations ne to
accomnplish what they want now, wg all know
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vhat Congrees e¢sn do and what'it cannot do,
S0 there are thece risks.

I think the risks are outveighed
by the advantages and I think Af the statue
tory recognition for this Coumittese wvhich 1is
highly dezerved 1s to be achleved; the timing
is good now.

If you have comnents which will be
helpful to the staff and which would guide
us in pursuing thle, we wvould very much appre-
cizte them becsuse it len't encuzh to leave 1t
where it 1s,

A good denl more of staff tire and
perhans advocacy before the Congrese znd teeti-
rony before the Congress mny poceibly be in
ctore.

Bill can shske his hend or not, if
he wlchees, tut I Goubt if ve can leave 1t right
here snd so your guidance would be very much
exprecisted,

¢

DR. H. B, GLASS: I notice that the
new term cpecified in the contecplated lezice
1ztion would te eseven yenre, The preeent
term 1s eix, I belleve, FHcw vould thie it
in with the present appolntrent of members of
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the Comnittee? ¥ould thecse all expire when
this legisliation goes into effect,vhen your
Committee would be epnointed or what?

KR, BERMANG w311, they would not
autonatically espire, they would either be
terminoted - I guece you vould all be ex-
pected to resign from your present capacity,
I em c:srtain that the recomzendntions as far
ae the Coarlscion is concerasd would be that
the =ome people be eppointed to the new Coze
mittee, .

This 1s, of courrce, one of the prob-
lena that Howard pointed cut, There's many a
elip,

lXRe BROVH: I'm not svare that the
Cormiscion's recomunenistions for the G.A.C.
have ever not been accepted,

KR, BEANAN: I think it's a hiphly
unlikely poecibility, but 1t 1s a possiblility,

¥R, BROWN:  The thou-ht would be
that you would be =2ppointed for the rewmainder
of your term,

MR, BERUIANS That I think we would
recommend 1is takling the men in the order that

T el i R e n T ot i St e
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thelr terms nov expire =nd reappoint them for
an 1dentical period or with a one yerr exten-
Biono :

DRs FAILLA: Is there any reason why
there chould te a Committee arpointed --

1Rs BERIAN! That could be done,
You get into troudle vith interpreting that, I
think, Poctor Failla., Ve would probably be
posed with the provlem then, as to what dls-
tribution the statute’ requires among the dis-
ciplinea, I don't know that you went to be
tied down,

DR, FAILLA: Eut can't you make
eone gstaterent that the peonle are to be sclen-
tiste or peonle vith scicentifiec background?

MR, EBIHMAN G I think in the Jjucsti-
ficatlon langurge we have done that,

Well, at one roint there was sonme
discuscion es to whether we should eay, be
coampoced of scven scientlcets? snstead of
geven mewmbers,

¥y owvn reaction to thie, I think
wag, that at some future time we pay want a
soclal sclentist on there, I'm not sure

. 5
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whether that comeas within the purview of
ecientiests or not,

It scems to me concelvable that the
future m'ght bring a need for an econonist,
perhaps, even a roliticlan,

DR, EHIELDS WARREN: I think there's
a real a2dvantage to having feirly broed lone
gunge uced snd certainly the Conmisclion over
the yeers pset, vhen there has been no such
story menticned in the Comimittee of any sort,
hee alweys been very cnreful to rick scient-
1ets for the poets end I would antiecipate that
this wculd be safe,

y general feeling s that leglc-
1stien 15 a geod deal llke np,vell, the wore
eioply it's worded the esngier 1t is to nd=-
minister and to work effectively well,

MRe. ELRMARS It ceers to me that
vith the future belng fairly indefinite in the
Ruclear fleld, you peonle advising on, helping
in szelfety mattere, you may ceriously want a
lawyer on the Committee at some time,

Ve don't know vhat the lladilitics
in law sre goling to be in the future in this
vhole field snd you may 7ind conething 1like

16



that quite veluable and I think 4t would be
engler to leave yourcelf flexibility now
thon to attempt to change it in the future,

The stetutory lsnguage has a certain
emount of wmonentum to it,

¥R, BROVN: There's another reason
end that is to the extent to which we conform
to the language that alrecdy exists in the
G.A.C,., the ensier it is to get through, If
we change 1t, 1t raisg¢s probvlens, :

DR, FATILLA: I chould like to bring
out that there 1g a division of Blolozy and
Medicine in the Advicory Committee and while ve
aporecinte 1t, we don't want them to feel that
ve rre pucshing this thing for our own nd=-
vantage end benefit,

At the esme time we don't want to te
in a poeltion of puching it, although we think
it would be a good thing,

For instrnce, ,the Board of Estinante

17

in New York Citymiczed the salary for thcmeelves --

MR, EROVN: This is perfestly . r
trwy, Doctor Fallla end I en sbundantly eware
of that, On ths other h-nd, the starf does

1™~
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not want to proceed with this if by chance,
the Committee was not in favor of it,

DR, FAILLA: I think everybody is
in favor of it, that 13, in favor of a change
that can be brought sbout, .

PR, C. W, SHILLING: I would like to
see a 11ttle dlecuceion of the other part of
this presentation of Howard Erown'e, partle
cularly, ths second page vhere we say that we
think ecscentielly the sn2nme results can be
achleved by the folloving plen,

I'm telking now of the conflict of
interests in which we suggest:

One, ve inform each consultant or
potential concultant that there 1g csuch a
thing ae conflict of interest statutes, thelir
neturs and sanctions for violatlong, other exXe
anples, so forth and so on,

I think, Howard, we would like to
hear a little diccuccion of it becnuce this
2ls0, 12 not m finished issue,

KR, ZROWN: Ko, sir, Vhat we are
euczecsting is rather than to require inforcs
atlion fron consultmts having to do vlth thelir

of ARCHIVE
D .
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finencinl affalrs, wve inform then of vhat the
protlens are, and, in a cencze, put the dburden
on the conrultsnt himseif, But the burden is
alrecsdy there by lew rnd I suppose he hns con-
gtructive notice, “ut wvhat we are thinking
ebout 1s Anforoing him as to what the nature
of the conflicts are and glve you exsponles --
glve exanples of the kind of problens that
exist vhere you right min into trouble snd to
of fer the assigtance of the staff in helping
any particular concultant recolve a problem
thet he might hnve, .

¥e feel thnt thice 1s probably s more
acceptable and reacsonable requirement than if
you make it mandatory,

This is n reenrmendntion of the
divicicn and 1ts atstus at the Commicscion at
the present tire I do not know,.

DRs J.C, BUGHER: At the present
tine 4t stands as & letter,

VR, BROVN: Officinlly, th=t's all
we know; unofficially, we understand it had
song e€ffect,

DR, EUGHER:? Vhet kind?

187
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MR. BROVN: In that the ground
gwell hag abated end I think E1ll may have
nore recent infornntlion than I have.

MR, BERI‘AN: I gon't really think
I d30. I am not =ure that there was really g
ground swell to start with,

I think meoet of the divisions,
apart from orgsnization and personnel, wers
not too favorably icpreeced with thelir re-
comrmendationa, '

Cur beet guess g that the Commiselon
won't go along with %their recommendation, Just
vhere the thing will end up, we are not certain,

DRy BUGHER: ly ovn Teeling 1s,
that concultants are presumed to be reasonedly
intellicent and capatle of discerning vherein
gtatutes are anplicable to their situstion,

And so I wonld think that the re-
sponsihility of the Ccmmirsion and the di-
visicn in particular ha%s been dlscharged
vhen a consultant is inforaed mes to vhat the
legnl prodblems are, what the leglelatlon 1in
the distance resnsg and the exzamples I think
are helpful too,




In general, 1t's fairly odbviocus
vhen a resl conflict of intrrest arices, it
i3 pretty evident that the intent of the law
is to deal with resl oonflicts,not with ip-
apinary ones or with onesg that may pe unduly
twisted to aprear to be conflicts,

There always remains eonme slight
element of risk as to the legal Judgrment for
the exlstence of a conflict on the wvhole, but
I think that 12 a emall rick and need not be
arprecinble anyhow ard I don't eem why con-
cultantg c¢hould not accent such a minute rick,

Ve do accent ricks in various other
kinde, and without worrying about them, The
rroposnl here in the l=st three paragraphs, 1
woull say, would be sadeauate to dlecharge any
moral recponsibility on the part of the Coce
ciacslon, ;
KR, EFRNMAN:  Along that line,
Doctor Bugher, I think everyone chould keep
in pind that this conflict of interect
gtatutes have been very, strlcily eenstiued
over a neriod of years, Thers have not
been any prosecutions; in the case vhere
it wae, 1t wng usually a flegrant violation
whiere elwocst nany emount of discusceion vould
have savoided it, -

pOE ARCHIVE
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S0 that I think, perhaps, while the
eituation 1s a serlious one, nodbody need run
to his owvn counsel inmediately for an opinion,

I think you are nll avare of the
general direction of these stntutes, Just
a miniczl arount of csution vill avold all
the difficulty that might be involved,

DR, FAILLA! Any further dlecuscionsg?
¥r, Elsenbud?

KR, EISENBUD: On, I think Poctor
Albert 4s on schedule and then ¥r., Butenhoft
before we take our rececs,

RACTON ROY Ee ALITRDY  I'm going
to present a egtatus resport on the Colorado
Plateﬂu'

) There are no pressing = particularly
pres=ing problenes acescinted with 1% now, but
there has alvays been a rurbling of discontent
vith the statue of the health conditions in the
uranium nines of the Cdlor-io FPlatenu becnuca
this is a mining industry vhich is essentieslly
controlled by the Federal Covernment end by the
A.E.C, in ternsg of how ruch it ean produce and
how ruch it pnid for 1ts precduct,

We also know that survess in the mines

3
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heve indicnrted that the radon concentrztions
are quite conmparable to thore wvhich have ex-
1ated, &t least in terae of the reported data
in the European uranium nines at Joachinatal
and Schrieeberg, and the average concentrations
are in the sarme order of emapnitude and we also
know that the lung czncer incldence 1in those
mines was in the order of forty per cent.

However, no steps have been made in
terms of =etting up gny sort of "regulatory'
gystem by the Federal Governrent,

Recently, that 1, lacet February, a
weeting wes held in Salt Lalte City under the
sponsorchip of the Industrirl Cowmiccion of
Utah to dr~ft scuie sort of agreed aset of rec-
gulations which the seven statee particularly
concerncd with ursnium cining vould sdopt and
the A.E.C., wr2 reprecented and made ite suge
gestions =nd so 4id the Fudblic llealth Eervice,

find after this mreting another mecet-
ing wae held, oh, about eix rmonths later with
the mine cperatore end out of thie hoas come a
set of recommendations vhich Utah has adopted
and vhich concist escentially of the fact that -
the mines thenselves have to rake their own
service mnd report ths valuce of rsder and its

dzughters and do their ovn eontrolling.
.
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Gradually, the other states are
adopting =imilar regulations wvith certain
rmodiflcations, '

For example, in Colorado they will
have the mines checked by the State Inepect=
ors and New Fexico will do the same except
their estsndards will be tacsed on ecounts of
ventilation per miner rother than radon
level gpecifically and o on,

The only State which seems to have
no control rmeasures vwhetcoever in force &5 in
Wachincton and approximztely come urznium is
now being produced sround Snokene,

Aq far as the mills ere concerned
there are sbout nine on the plateau at the

24

present tice and & larpge new one 1s belng cone

structed in Uteh,

The=e are usurlly inspected by the

Etate factory inspectors and the radon hazards

there are not nearly ag tsd as in the mines,

Ag a metter of fact, probsbly the major hazard

1s that of =ilica in the cruching operatlions,

The feeling of Tunesn Holidsy who 1s
the Public Health Service Chief rsdpresentative

on the plnteau is that it i3 probadbly quite

//
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feasible to control the radon exposures in
the mines except in sonme erensg vhere the
uraniunm ore 18 in high concesntration and
there 1t will probably be quite difficult bee
cnuce of the excecselve mmount of ventilation
required and this would be cuite an expencs.

The eiltuetion wes agaln ralced as
to the role of the Federsl Covernment in this
problena by ¥r, Eisenbud with Curtis Nelson,
the Director of the Divielon of Inepection a
few monthes apo.

Perhasvs you would like to say a word
or tvo, but eccentinlly, ac I gather your point
wag, that the Federal CGovernment does have a
dirset resvoneibility for theese mincrs because
of the large mezsure of control 1t has over
the industry.

The decision as I understand it vhich
i1g reslly a tentative one, ie to <it tight so
far as eny dlrect particin~tion in the control
of the exposures in the mines 1s concerned be=-
czuses ’

One, this would be an unusual step
for the Federsl Government to step into the
mining industry,

25



And tvo, the States are beginning
to teke up the cudzels by thenselves and the
A.E.C, might very well trke a welt and see
attitude tcocward it,

So far g&s the eststus of the heanlth
of the miners thereelves is concerncd, there
have been & number of health surveys goling
back to 1S48 rnd a very extcneive onhe was nade
the sunmmer before last in which a Public Health
Service came snd took a hundred thouesand mile
tour eround the Colorado Flntesu and stopred
off, oh, the most God=-zwful out of the wa

there nand sccunulated & total of ahout 1300
miners out in the field and exeomined them pretty
carefully,

Of thia group they found eccumething
in the order of forty to firty vho hnd come
evidcnce of lung &lceease, They found some
evidence of crnerr -- of the types of pneu-
moconiocels which they did find snd tubercu-
losis were relatively cild,

r
This pact surmmer the Public Hea2lth
Service ran another census of the ciners with
the coopsration agnin of the A.E.C. in terzs
of providing vehicles =nd h=re agnein, the
decision has not rea2lly beszn made as to what

26
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the type of long range heerlth survey program
will te for the follow up of the miners, I
-think thet covers it,

DR, SIMFON T, CAKTRIL: %4111 radon
test of samples be done on these people?

DR. ALBERT: No, this was a physlical
exepination in which the peonle had a2 chest
x~-rey, blood count, urin-~nalyecls and a hietory
and standard type phycsie=l,

DR. BUGHFR: Did the Burenu of Mines
have a coal mine ingpection service that was
escentianl advisory?

DR, ALBERT: I cuspect 4t doesz be-
cause at the rmeeting,that is at the Sslt Lake
City lMeeting lact Febru=ry, the roint wae raleced
that of =211 the minee, co2l mining inducstry is
the only one in which the edernl Government
hae =ny participation at all, nd alco suge
gested that Af the AJE.C. vwere to take any re-
gulatory function, that thay would undoubtedly
be acked by ths Etates to pay for the necescary
ventilation equipment,

¥R, EISENRUD: Vell there's one
aspect of this that I think you want to bear
in rind and you pointed it ocut, incidentelly,

£ p&c‘“ws
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that it 3¢ not at all unucusl for the A.E.C.
to want to trke a repulstory funotion 1in the
£ield of heslth and asafety.

28

Vhat we are doing here is taking ad=-

vantarge of e technicality in the way the fct
1s wcrded which may or pny not have been in-
tended by the people who vrote the Act which
ezye that the A.E.C. ch~ll hzve a rogulatory
function when the uraniun hag been renoved
from nature,

This meana thet after the stuff ig
blrated and chovelled snd nucked into trucks
and talen out onto the surface, I cunpore,
eomevhere about at that rolnt we teke over,

¥e have not recornized the resoon=-
sibility on our part for the wmincrs vho are
in the mines prior to the tirme when ve actu-
ally remove 1t from nature wherever that
point nay bte.

I e not at all Smprecsed with the

oblections that have béen relsed sbout the
uniquenecss of our regulatory position in the
pining induetry becnauce it ien't unique by
reason of the hietory of the Bureau of Hines
over the lacst fifty yesres ond by reaszon of
cur activities in other ficlde,

ad
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I would also like to say that the
irmedinte problem 1s that the tolerance whish
is being proposed in the A.E.C. regulation
simply can't be met in the mines at the pre=-
gent tinme, So what they want is an exemption
to that tolerance sand this declsion is geoing to
have to be made and be made in the next month
or two,

My own view ie that thece tolerances
can be met as a motter of economics and I
think here i1s vhere our responsibility lles,
becaucse I think this industry would not exist
except for the fact that vve need the uraniun,

Ve set the price, we tell the mine
operators how much we pey per pound of uran-
lum removed from the ground and that price 1s
predicated on vhat we think the cost of oper=
ating those mines cught to be plus a reazon-
able profit,

Ir the cost of opsrating thoce mines
a8 determined by us doesg not rermit adequnte
ventilation of those mlnes, ve have to change
the price, It is as ticple as that,

DR, ALBERT: I think there is =ome
argunent as to whether or not the radon levels
can be controlled,
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The mine operators at the Ealt Lake
City meeting naturally got thelr hackles up
end ecttacked very vigorously and pointed out
. avter corme dlacuscslons by sone miaing engin-
eers at the University of Uteh that these
peorle cbvioucly hnad never been 1in a Ursne
fum rine, “hat thelr echernes for ventilating
uraniun mines wore barced on standard cozl nmine
type of excovotion vith etandnrd tunnels at
certain intervals snd nice ratterns whereby
you c~nt ventilnte it whereas the uranium mining
induetry ic peculier in that the veins coze
ond go and they follow a very tcrtuous courcs,
go thnt 1% 13 impocecsitle to plan the mine and
set up the ventiletion zccordingly.

This view wae challenged however,
by Cuncan Eolliday vho rointed out that in a
nuober of cnces therce peonle really Just have=-
n't tried and it &= not ncarly as ®ad ag it
looks, superflcinlly, exceot In certaln caces
vhere the ore henpcensg to b2 rich and the flow
rz2te of radon from the ore body into the
c¢avity of the mine ia <0 high and it's re-
latively inccceceible gb that 4t is very diffl-
cult to ventilate adequstely.

DR, CLASE: YYhat sort of weekly
exposures 4o thece miners got?
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DR, ALBERT: They vary, but the
evernge concentration in the mines runs
eczething - at timee, three to the ten minue
nine curles per liter, but I think come of
the high values may run seven times thig at
scme of the working places.

MR, EISCNEUD: The thing of course
13 that these vslues that have becn reported
out there zince war deys ara identical with the
values that ccme out of Zurope in only two
pleces where human expericnce is available and
I think ae a working accurption, one has cimply
got to accept that these concentrations are
caepable of profucing lung cencer in a high
proportion of people,

‘aybe =ome of the asrguments that
have been advrnnced due to the value of other
factors may have pleyed a role in Czecho=-
slov=kie, in Germany, but zs a vorking ex-
amnple you have to accept that it wae radon,

DR, FAILLA: , Is there very nuch
dust present at the came tine?

MR. EISENRBUD: Cut here at the
platezu? There's quite a bit of dust and of
cource the duet comes from the "acsorbed® dust,
but the dust ig not rardloactive except for

3
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that because the uranium 4s only present

oh, nbout tvo-tenths of nne per c¢ont, So
that the silicoels hazard; t's much greater
than the uranium hazard ac far as that is
concerned, '

DR, FAILLAS Vhat do they do -
about thsat? Do they wear nacskg? ‘ :

DR, JCHN HARLEY! ¥hat -~

DR. FAILLA: It cones froo the ir-
purities to =ome extent; rmore radon comes out
vhen it's vet,

KR. EISELBUD: The water that they
are ucing 1g loaded with rz2don, You sce
they take it fronm underground,

DR, E.A. DOICSY! I=zn't this the
sltuantion thnt ve have to have urenlum and

therefore miners are expoced to radon end other

products?

It seems to me 4t's our responci-
bility thet we acturlly do the work ourselves

end thnat 1t 33 the resronsibility of the A.E.C.

that they are nrotected,

DR. FAILLA: Eurveye have been made
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vhich don't mern anything as far as lung
cancer is conoerned,

DR. ALBERT: The latent period in
Europe was comething 6n the order of fifteen
or seventeen yeare amd a very saall fraction
of & group of nriners on the nlateau, have
worked for longer than five yeors. )

Of cource, this in itself cay be
a rrotection end that is turn of rate 1s
quite high, alco propably, the genersl level
of henlth of the American ciners 1e concider-
ebly higher in terme of incldence of lung
infection which may have something to do with
the incidence of esncer,

DR, BUGH=R: There's one other
point in here too,

Uranium mining on the platenu has
gone on for a long tine, It ie slpost of
ineignificant magnitude until the improve-
ment in the coloring of the low grade ures
pnade it eoconomic to vwork thece tyne  of de-
pocites =nd that ie relatively recent,

So that the whole pro-lem dild not
exist in the esrlier years in the Commisseion's
1ife wvhen the uranium cupply was largely from

33
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Ags you may recall the present price
of uranium 1s high with respect to the supplies
from the Colorado Plateau as compared with the
price of uranium derived from the Congo which
1s, I think, our higheet cost uranium in terms
of urznium oxide, Is that correct?

KR, EISENBUD: The price at the mlne
sheft -- well, no, at the mill is higher but of
courcse there has been a lot of talk sbout the
cost of uranium at the m!ne and when you are
buying uranium at the mine this is important.

You can get it for a dollar a pound,
82y, by way of example. There's no reacon
why you chould pay for two dollars a pound,
but the factor of two means very little when you
are talking about thousznds and thousands of
dollare, wvhen you are telking about plutoniunm,

Tha extra dollar that you are paying

¢ pRCHY
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at the beginning - and there is the fallaoy

I think, =20 far as mine ventilatlon 1s con-
cerned, ¥hile it hac a big effect on the
price of the ore, by the time you get 1t into
a reactor or into a bomb that dirferential is
insignifioant,

DR, BUGHER: But 4t should raicse the
guestion as to whether A.E.C. ghould bte en-
couraging uranium mining on the Colorado Pls-
teau if supplies from other countries are
avaellable at substantially lowver cocts,

DR, CLAUS:*® There is another
study underwany - observing the workers in nine
uraniuvm mines in which radon concentration has
been high and this has been poing on -- not the
study, but the mining has becn going on for some
years and I think out of thig survey there should
be puch better information a2s to the possibility
and incldence of lung enncer in the American
mining enamps,

I'n referring to ¥ichigan, There
are some in Montana and, are you doing some in
New York mines?

MR, EISENBUD: Those have already
been done, but of couree the oneg we have to
get more information on i1s . fouth Afrlcan
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ines that Roy and Bill are golng to survey
nhext month,

PR, WALTER D, CLAUS: But the sur-
vey in the ¥ontana mines 1as well underway I
think,

MR, EISENEUD! Yes,

DR, CLAUS: That should glve very
valuable information,

¥R, EISENBUD: Yhat are the cone
centretions? .

DR, CLAUS: I don't knov, but several
thougand timee -- at least several thouaand
times the factor --

DR, ALBERT! According to some sur-
veys run by the Denver group under *Jacov' in
the non-urenium mines, I think thelr levels
ran something in the order of ten to the mlnug
tenth curies per liter,

DR. FAILLA: TIen't that the permissa-
ible 1imit now? As a matter of fact, you
fellows multiplied it by three too, didn't you?

DR. ALBERT: Kot radon,

pOE ARCHIVES
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DR, FATLLA: I think you multiplied
by tvo.

DR, ALBERT: Everything but radon,
The complaint of the mine operators was not
agninst ten to the mingg eleventh, but it was
against ten to the minyg. tenth which was very
difficult to achileve,

DR, FAILLA: Is there any discuscion?
I think the A.E.C. will be blermed if =omething .
haprens later on with recspect to whether it is
2 hazard recsponsibility or not,

Zhall we go on to the next tople
which 1s ¥r, Butenhofr?

MR, R.,L, BUTEKHOFF: This toplo
was brought over from the last meeting and 1¢
concerns the Geneva exhibit and future nlans
for exhibite in this country,

I'm cure that many of you know that
the Geneva exhibit was shown here in New York
at the Carnegle Endowment for International
Pence Building which wae a U.N. Building, was
ghown back in the latter part of October or
the fir=t part of November,

For a two week veriod we had approx=-
imately fifty thousand peovle going through
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that exhidbit, A large portion of these
people were high echool students and come
college and university people from the
various echools in this area, ¥e had quite
& few grade school children also.

The type of =sudience then that we
had for the exhibit wae cohsiderably differ-
ent than what we had overseas, There we
vere talking to and showing exhibits to the
technical people,

Here was essentiaslly laymen and
school children, I wae extrenely io-
presced with the response that we hsd from
the school children, I think it's extremely
ipportant aleo that exhibits of this type be
shown in this country to atimulate interest
in the school children to get into sclences,
particularly this particulsr branch of science,

We h=d many people come up to us
and many of the high school boys in particular
vho have asked, "how do we get into this fields
vhat sort of ocourse should we take in college®?

That 1s a somevhet Qifficult qQuestion
to anawver, but it ehowed that there was a grest

deal of intsreat that wae eticulated in the
students here in Kew York, in the field,

e =
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The biggest problem we had was
getting acroes just a few bacle concepts in
this new flela, It 13 amazing how few
peorle understand what a reactor really is
and it 1s a very difficult thing to explain
-= goncepts ae to vhat radiation is =nd what
it can do for you, That is the thing that
they were interested in,

How doea this whole field affeot
me. They weren't interected in highly
technical discussions about chemical pro-
cesces or what an atom s or things like
that, They w=nt to know, "how does it
affect me"? "Fhat 1s it going to do for me
in future years 7

In that respect this exhibit was not
too sultable, but we had very excellent cooper-
ation from all exhibit attendants, notably from
pecple frox *!:1z offlce here in New York vho
come to our rescue and reslly got in there and
made a very worthwhile contribution in helping
out in the demonstration of squipment snd ex-
plaining various parts of the exhibiltg,

The exhibit s still kept in its en-
tirety, 1t i3 kept as one unit, most of it is
reciding here in New York in Bush Terminsl,
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There have been many States and
Cities that have indicated they would like to
have the exhibit but the big problem ie money.
It costs a grest deal to take the exhibit as
it presently exlats and adspt 1t to particular
environmental conditions, room sizes and that
sort of thing.

I don't believe that the sponcoring
groups here in New York realized how much ¢
really wae pgoing to coet,

- The sponsoring groups vwere the Atorie
Induetrial Forum, Cernegle Endowuent for Inter-
national Peace and the Fund for Peaceful Atonle
Development from Detroit,

It would seem advantageous to ree
deslpgn exhibits to meet the epecific need of
getting scross again a few elcple, concrete
concepts in this field, and that is the thing
that we really need to do to stimulate interest
and to explain to people what thisg whole Atonzle
Energy Field 1s about and how it is affecting
them and will affect them in the future,

A large part of this exhibit as you
may know waes in the field of medicine and
biology and 1eotope application and incidentally
this was pert of the exhibit that most people
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were interested in becszuce it really d4id
have rome bearing upon thelr own lives,

They thought that the re~ctor models
were interesting but yet they d4ldn't quite in
ell cases grasp the significance of what thece
things were, They looked like other plant
models end they probsbly had =een another ine
dustrisl fsire,

Our problem that precently faces us
is thie, *how far do ve go in ascigting in
establishing and running theee exhiblts in the
future,*

Ag far as the Geneva Conference was
concerned, we saw a job there to 40 and we went
ahead and d4id it, but it 1e becoming increasing-
ly difficult to see how we can provide peonle
and time when we all have <0 much slze to do
and this seems rather extracursicular in this
divislion, particularly my branch, Just how
far do we go in helping out people who want to
put on these types of erhibits or in particular
in helping out with this exhibit as it now stands,

This exhibit is scheduled to go to
Oklahoma City in April of this year, It is
poscible that 4t will go to Philadelphim; thera
are still eome nepgotiations to be made there;

pOE ARCHIVES
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aleo, there 1s talk about it being permanently
established in the Museum of Ecience and In-
Quetry in Chicago.

Ag the exhibit st=nds there 18 no
point in jJust chowing it to the layman without
exhiblt attendsnts to erlein what the items
are in the erhibit and we need to have peorle
there to keep the scientifice equipment that 1s
in the exhibit operating,

One thought was to train people to
4o thie at the variows prlaces where the exhibit
would be set up,

For example at Oklahoma City and

that 1s the plan for that particular city, they
are going to send peonle to Brookhaven to learn
something about one part of the exhibit which 1s
the neutron therapy, the braln therapy, the orop
- improvement program, the radiastion exhibit
part of it and other nortions of the exhibit
which pertain to some of Brookthaven's activity,

This 18 Just one small segment of the
exhibit, how we take care of all the other needs
is another problem that we have.

Personally it lc a large chore and
in particular seeing that the exhibit is set up
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properly and operating nroperly and it is
extremely 4ifficult also for many of the
people involved when they see contractlve
reorle, I'm not speaking of our own labor-
atory, but outside contractor people drawing
as high as $12,50 an hour for the services.

¥e feel that there chould be some
-= either we have extra people to do this job
or esome particular group in the A.E.C. should be
set up to do it, and possibly provide it,

Personally thece conditions do not
exiet and they're doing it sg catch as catch
can, In eccence that is our prohblem s2nd it
gsort of summarizes the exhibit eituation as
it now stands,

DR. BUGHER: VWhat happened to the
idea of putting this exhiblt on a specinl :
train, analogous to the "Freecdom Train® that .
was put oh sgeveral years ago?

MR, BUTENHOFF?$ This has been Ye=
fore the Commiseion for =ome tima nowy, As
far as I know, no action has been taken on
that proposal. This again involved a cone
siderable amount of money to put up an exe
hibit of that type, but I think this is in
line with what I was suggesting, that the

=z
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exhibit should be redesigned to sppeal to the
general publioc more thsn the present situation
does and require lece peonle to man it,

_ DR, WARREN: Wag thers not sonme
question of gettingea portion or a replica of a

~portion over to Hiroshima for thelr museum also?

MR, BUTENHOFF: Yes, that was brought
up at the laest Advisory Committee not at the
meeting itecelf,

As I say, the exhibit is being held
together as one unit because of these various
poseible locetions in our country where it
night go and I might also point out ag a side
note, that quite a few of the people that cane
to the exhibit in Kew York were quite indige
nant that an exhibit of this type of magnitude
should be shown ebroad firet,

They thought we, the people of this
country should at least know what's going on
before we send sl this infornation overseas,
That 49 one of the 1ittle things that I thought
I should mention,

DR, FAILLAS It seems to me that we
should decide what we want to accomplish by
these exhibits becsuse they are going to ocost
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a lot of worey and time =nd in m¥ opinion the
most important problem 19 to imspirs young men
to go into sclence, not necessarily in nuclear
sclence but to go into sclience in general,

To do that we must have permanent
exhibits in looslitles where the people could
see them from time to time; by going there
once evary five years or ten years 1t really
doesn't acccmplish an awful lot and we spend
a lot of money doing it.

Therefore I would sey that the beat
thing would be to prepare the exhibits directly
for young peovle in high schools primarily and
to locate those in strategice places all over
the country.

For ingtence one would dbe at the
Museum of Natural History in New York also
at the Museum of Eclence and Industry in
Chicago and at similer rlaces all over the
country and if possible, in the rural districts
somehow or other either in connection with high
schools on & smaller scale, perhaps, say not as
large as the one that would be in the Hugeum
of Science and Industry but so thaet the thing
would be there all the time and successive
oclesses of students could be taken in by the
teachers and ingpired to go into science,
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Going around from one ocity to
enother I don't think we will accomplish
very much this way, .

The Atomioc Energy is in the publie
eye, there's alvays something in the newspapers
about Atomic Energy and I don't think 1t's
vorth the expense and the trouble in glamour-
izing thig for the general population by Just
having an exhiblt of this type.

DR. WARREN: A very good wey of reach-
ing the rural youngsters 1s through the State
and County Agricultural Fzirs and concentrate
all over on that,

¥R, BUTENHOFF} I would like to
make one other comment,

Ferst of all I have some slides,
but I don't think we have time for them, If
you want to look at thece after while, I have
photographs on the exhibits, what it contains,

fecondly, this is a summary of the
items thet were in the exhibit and I think it
has quite a bit of useful information regard-
ing the various reactor characteristics and the
blology and medlcal part which may be of interest
and reference,

0y
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The comment I want to make is this;
that other governzent agencles are putting on
exhibits in foreign countries as you know,

The U.2.I.A. and more ?ecently. the
Department of Commerce and sometimes I shudder
to think of the lmpresgsion that a country must
make wvhen people in thece agencies who know
nothing or very little about atomic energy
ade in a recponeible position to set up such
exhibits,

Just two dsys 2go I waa apnroached
by a gentleran from the Department of Commerce
who 12 in charge of the lsnd of Italy exhibit
vhich will be vut up in April of this year,

He 5214 his boss had told him to set up an
Atonic Energy erxhibit there showing atomie
energzy as apnlied to industry and he had no
idea at all as to what should go into such an
exhibit or how to set it up,

He knew that he had certaln ocomponent
parts left over from some 0ld4 exhibit and he was
trying to work up something from those,

. Row, coming to plan an exhibit with
a person of that, takee a great deal of time and
ve frankly don't have it, And yet, you hate
to let the person go out on his own and try to

S——
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do it and make & bad impreseion for this
country, That's another rroblem that we
have end 1t comee up all the time,

DRy FAILLA: Don't they come to the
A.E.C, for advice?

MR, BUTENHOFFt That's ocorrect, they
go to the technical information people and they
then refer them dowvn to other people within the
AOE.CO '

DR, FAILLA?Y Dp you suggest that
there should be a Division of Psrsonnel to take
eare of that? .

MR, BUTENHOFF: It would appear to me
thnt A.E.C. should gear itself up to having thece
Jobs, A% present they are not geared for that,
As far as I know they have no money for doing
<his kind of job, They have very few personnel,

DR. FAILLA?! This is a matter for the
whole A.E.C,

MR, BUTENHOFF$ Yes, for the whole
A.E.C., but we come in from the st~ndpoint of
bilology and medicine, vhich 18 & most interest-
ing part of the exhibit and the instrumentation
and that sort of thing,



i oo

\-
% k9

DRe DOISY: Has enybody considered
the possibility of precenting this through a
movie?

MR, BUTENHOFF: Yes, 1t hag been
thought of and there's a good way of doing
it, but actuanl items quite often are much
better,

For example, if you have an example
of your radiantion source,

DR, D)ISY:. But talking of the ex-
cessive expenee, hnndling it throughout the
country and then it would be available all
over the country, that is, if it's a movie it
could be distributed pretty rapidly.

MR, BUTENHOFF?! There are certsin
wovies available and, inclidentally, the people
who acke “inerama are planning or at least
thinking about putting onm such an Atomles Energy
movie,

DRe EHILLING: Rumber four of cinerama
has been in plenning now for sbout five months
end they actuslly have a large sum of money and
the next cinerama that you see will be all Atomioe
Energy,
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DR, FAILLAt Thank you, Mr, Butenhoff,
Now there will be a brief recess here and during
that time, please express your wishes as to lunch,

{(Whereupon a short recees was taken,)

MR. EISENBUD: I'11 proceed with
the precsentetion of the Eealth and Safety
Laboratory.

The Laboratory has e curlous history
and I think I w11l only s=y a few things about
that and then let the program es 1t unfolds,
explain the rationals behind the existence of
the laboratory and the overall functions of 1¢t,

Higtorieally, the Laboratory began
in 1947 at which time it became apparent that
the Commission would be doing business with a
great w.ny enasll onntractores which in toto
would have health problema in very considerable
magnitude but which individually would involve
rather oinor problems of the type which would
not warrant the individual olant to staff up
and provide its owvn personnel facilities,

8o it was concelved at that time that
the Opmmission should set up in their New York
Operations Office a Laboratory whose function

[N
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it would be to provide a Field C nsulting
Service to these small plants and an analytical

and instrument faoclility to assist them on those
phases of radliological health program,

The Laboratory was put in New York
because this was the headquarters of the old
¥edison Square Office of the Manhattan DPietrict
end later of the New York Operations Office of
the Atonioc Energy Commiseion whose origlnal
function was to procure meterials for the
piles for the diffuslons rlants at Os2k Ridge
for Los Alamos,

During the war we nrocesc=ed all of the
urenium in plants operated out of this offlce,
prooured the uranium from the mines that was
bought for this country; processed it for Osk-
Ridge and slugs for Hanford,

¥Ye procured the beryllium or thorium
and so on, including such things as uranium,
heavy water, tritium and the other basio
raterials of the Atomio Energy Profram,

Row, the program that we are going
to precent today 1s 1llucatrative of the pro-
gram of the Laboratory as it exlists now,

The current nrogram has always got

N
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to be very different from the program elther
8 year previously or a year shead,

For example, I think it would sure
prise many of you, that nowhere on this pro-
gram today are we going to talk about beryl-
lium quartz which s one of the most import-
ant probleme that this laboratory ever faced
from the standooint of the sclentifle challenge
and the magnitude of the effort required to
lick the problem; but this 1s now ancient
history insofar ae the current nrogram of the
latoratory 1s concernead,

€imilarly, the problems of thorium
toxicology, uranium poisoning, are all problems
that the laborctory hae felt within the past,
but these are ltems which do not have a place
on the agenda today,

However, for orlentation, I thought
that the best way you could get some idea of
the diversified intereats of the laboratory
would be to look at the bibliography,

Ve have selected come ninety referd
ences of works published in the open litera-
ture since 1950,

I won't go over thies bibliography
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nov, but it is available to you in order to
indicate the kinds of things that have BTeen

done during the paet six years and the change
ing question of the progranm,

Now, hold off on any discuscsion of
the size of the laboratory and size of the
budget until the end of the program becrusa
I think theze things can be better dlscuceced
after you understesnd what our program 18,

On the other hand, I do think that
in order to understand why we are precenting
the program as we are, we should know a 1little
bit about our organization, and I will ask you
to refer to a table of organization which is
in the material given to you in which you will
see that at the present time we have a totsl
of about elghty peovle, divided into six major
Administrative groupes, one of vhich is the Ade-
minlistrative Staff, itself, then sn Industrial
Hygiene branch whose function it 1s to assist
contrectors in the problems of educational
hygiene both raliological and toxlcological,
air pollution and waste disposal,

Then we have the Radiation branch
which 1s ree¢ponsible for the program of our
calibrating survey ~meterg” 2nd dosimeters
for contractors and also undertakes specinl
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radiologlical studies both in the laboratory

and the field.

Then we have an analytical branch
vhich 1a responsible for analysis and the
counting of all samples for industrisl hy-
glene program, the wonitoring network and the
aunsghine progranm,

Wa have an instrument branch which
backs up all of the programs of the laboratory
designs, builde and maintaing varlious speclal-
1zed Inegtruments thaq ve require,

Then we have "blometrics' branch

whose funotion is to serve as a central unit

Tacility for the larze numbers of data, the
large volume of data that the laborstory in-
volves, Ve deal in huge numbers as you will
s¢e, hundreds and thoussnds of pleces of data
are procesced through this laboratory each year.

I'm going to ask Mr, Harris who 1s
in charge of the Industris=l Hyglene work to
discuss two items, The firest two will be
reversed, Firet he i3 going to discuss the
general ecope of the Industrial Hyglene service
to the contractors, then typical of the kind of
research which i3 done in order to get the
practical anewers that we nced to glve a good
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gervice in the rleld,

He 1s going to deczcribe one experi=-
ment of open fleld burning of flemmable westes,

MR, WILLIAM B, HBARRIS8: Ag Mr,
Eisenbud pointed out, the Induetriael Hyglene
Job 1s to provide a service to the contractors
of the Commiscion,

Now, the contractors as you rrobably
know range in size from a single operator on a
univeresity contract up to the very large pro=-
duction facllitles, such as the feed materials
plant a2t Fernald, and we have inherited in the
New York Office, we have inherited those pro=-
duction plents which were previously under the
New York Office,

In the smaller contractors we provide
them as Mr, Elsenbud told you, with the function
that they Just cennot provide themselvese,

¥We have a variety of techniques and
& variety of skills avalleble which we can make
avallable to them, In other words, we frequent-
1y have a staff avalilable to glive them the health
service which 1s larger than the staff of the
operating contractor and we may provide this
gervice for a pericd of a half day, a day in
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eix monthe or a year and thereby insure that
they have the higheest possible level of health
protection service,

The larger contractors, with'then,
their prinery objective ie to help them get
their feet on the ground, to help them to the
point where they ocan be gelf-sufficient,

This i¢ almoat now true with the big
feed materials production center outside of
Cincinnati, the Fernald plant and they are just
about reaching full production there. _

The type of service vhich we gave
them started with the selection of a site,
That 1e, we provided to the nroduction people
the criteria on which the cite was to be selec-
ted, that 1s from the atondpoint of heanlth,
And these oriteria were overlaid on gtrategle
ocriteria, transportation criteria and any others
that were used and the cite wvas selected so that
it would give ug a minirum amount of problem
ag far as health operation is concerned,

Then, we conferred with the design-
ing engineers with the production engineering
people and set for them, on the baeis of our
previous experience the oriteria for the design
of the plant,



These oriteria. included the types *
of material, hendling equipment that must be
uged, the types of ventilation equipment,
the type of alir cleanling equipment, the amount
of fluld waste ocleznup thst would have to be
provided,

The type and size of storage areas
for screp materials and so forth and right
until the plent waes actually rut into bveing,
we were very close to the desgigns,

Every drawing that went into the
final construction dsrawings of the plant, first
came through this office for approval so that
during the early phare, before the operating
contractor wae in a position to provide a
health eervice, we provided it for him,

We helped him in selecting pereonnel,
ve helped hia in laying out a health prograa
at the plant for the period of operation of
the plant and during the bresk-in period, that
is during the time when the plant was being
put into service we provided a hand, we pro-
vided equipment, we provided know-how far
evaluation of potential hagards, Eo that
when the plant finally went on, the operat-
ing personnel were sble to function in a way
vhich was, according to the criteria that we
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have available, that was perfectly safe,

Another service vhich we trled
to rrovide is during the actual production
phace, during the operation of the plant, we
helped the plent evaluate exposures and we
provided them with a check service, that 1s,
although they have avallable to th-mgelves
people on their own payroll wvho are 1in a
position to follow the original plans which
we laid down, we go back and re-check them
and insure that they are doing the kind of
Job vhich is necessary for the effiloient
funotioning of an evaluation program and we
are very happy to do this because it provides
us with a way to keep traok of developments in
machines - equipment developments and to maintein
our data on exposures,

The kind of evaluation of exposure
that we do, I think, might be interesting to
you and I have a couvle of slides which will
describe it better than I ean tell 1it,

Can I have the first slide?

Thie is typical of an alr sample,
As it havpens this one is teing gotten in a
beryllium rlant and I ean tell by the very
large sample that we are using which tskes &
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sample of a cubic meter of 2ir a minute de=-
csuse thls was necessary of very lov concen=-
trations of beryllium which were of interest
but the type of evaluation that we do re-
quires that we get very cloce to the operator
to see how much is in the air that he may be
breathing,

Can I have the next slide, pleare?

This 1s the type of sheet ws draw
on each operator in a plent, It is made up
of several individual.operations that the man
does at which we take samples in his breathing
zone as I showed you in the previous slide,
plus several locatlons where he is apt to
epend snhour to two and a half hours to threse
hours a day Jjust walking around pushing
buttons and generally managing things,

These sre all weighted agninst the
time and the final average figure is computed
in the number of times of permissible level
that the man 1s exposed to,

These data are used to correlate
with year=in data and with possible illness
deta in the future,

The next thing that I think might

59
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be interesting is to visualize the extent
of an atmospheric survey in a plant, This"
is one of the feed production plantse,

Each one of thece represents a
separate exposure evaluation, Thece are
the individual people; these numbers re-
precent the number of people involved in
easch one of thecse snd several bars repre=
sent several succeseive surveys so that the
plant menagement, when they see this can
tell how they are doing with respect to
time as well ae how they are doing with re-
epect to exposure,

Would you run the three of them
through in quick succeseion, Al, please?

This is the rmajor production
psople in the plant, The other two are
gimilar peonrle but this 1s one plant, as a
metter of fact, one bulilding in a plant com=
plex.

As you can see here, (indicating),
they are getting down toward people who are
less involveéd with production, down to the
managerial personnel and you canh see the way
the exposures follow as you got to more &d-
ministrative type peonle as it falls off,
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The next one, I think is of inter-
ect, This is a series of succesesive aver-
agea of surveys that we hsve carried out,
This 1s for & particular plant and the two
clrves, one of them 1s the maximum exposure
in the plant, and the other one is the aver=

age exposure,

In other words, the maximum average,
that is the exposure of the individual who had
the maximum average exposure and, as you can ,
gee here, this ig thirteen thousand integratlions
per minute per cubig ,meter of uranium wvhich 1is
on the order of two hundred times the permisfa
ible level and the average here about 50 times
the permissible level when we first went into
the plaﬂt.

Shown on here are the various things
that were done to corresct the conditions,

Here we install ventilation and
putting in the Ygealing®eystem, At this point

" we increased the ventilation because it wasn's

quite snough and here we have covered the

floor with gratings because this was a rolling
mill where the material was being drsgged
across the floor and a lot of oxide and stuff --
why we thought we needed a grating on the

floor so that the men wouldn't pick it up and
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as you can see the concentration successively
decreased to well below tolerance towards the
end of a reriod,

This goes from 1948 to 1953,

With this date we were able to de-
eign a rolling mill and on the basis of the
information that we got in this plant, we
saved about a million dollars on the control
equipment for the new rolling mill which 1is
in the Fernald plant,

¢4

I think there is one more slide,

I'm sorry, but the slide 18 not up
to our usual technical proficiency. This
merely will demonstrate another way in which
the data that we collect are effective,

nere we have plotted the observed
uranium in bone, These were actual gemples
from peovle who died or from vhom pleces of
bone were taken and plotted against this is
a predicted amount of uranium in the bone
and this prediotion is baced on the alir samp-
ling data that we gain during succesecive sure
veys, and apply by knowing the operation that
the man was involved in, applied to the ine
dividuals and the correlation is surprisingly
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good considering the msnipulations that the
predicted data was put through,

I think probably I can swing right
into the second part of my presentation whioh
is the open rield burning experiment,

I think I can save a little time on
this one,

The matter of disposal of waste
materials from all of the Commiscsion actie
vities 18 a very big.one, It is big mostly
from the standpoint of economics and probably
more important because it ig very difficult
for us to define the hazard which might be
involved,

We know that uranium, I don't mean
uranium, but radiocagtive material 1s very eas-
1ly measurable and «lmost anyone can pick up
very, very samall quantities ofit,

In all probability the donger to the
general population or to eny individual from
handling of uranium is pretty comparable with
that fro= the handling of lead or meroury or
other mnterials like this and yet, no one
would even consider that it would be necescary
to be extr-mely careful about disposing of scrap




raterials that are contaminated with lead or
with mercury wherens, with materials that are
conteminated by uranium we have, we feel, a

very great recponeibility, So that, until a
careful definition of what the hazards are is
arrived at, we are going to have a lot of ex=-
vense in disposing of materials of all types,

Ones type of material that is generw
ated in tremendous quantity 1s simple, burne
able, low level, contaminated waste material
from laboratories,

This 13 Kleenex, absorbent paper
and Just cover paper and various laboratory
gadgets, like clothing, thet 13 gloves end
cover olothing and wood materlale, rubber
materisls and in every laboratory overation
thece are generated in very large quantities
and at relstively low levels of activity.

“..~. =~ We were more or less pushed
into a nocsltion of evaluating the necessity
for this, by one of the operations wanting
to use the Lske Ontario storage area as a
disposal dump for this material.

They baled all of their burnsble
materizles and put them in crates about 500
pounds to the crate and shippéd them a relatively

%
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short distnnce, to the Lake Ontario storage
space and we accepted them and put them in

an old dicused building until they got to

the point where we Juet couldn't digeet them
anymore, It was just tremendous amounts of
eturft,

Ye declded at this roint, "well,
vhy don't we see if there ien't some other
way to do thig?? #Can't we Just take this
etuff, there's a lot of it and it is not
very active, snd puvt it in a place somewhere
and burn 1t; Just get rid of it and forget
about this businese of baling it up"?

Baling and shipping to a storage
area 18 aoctually a relastively inexpensive
way to do it,

In many casses the stuff is loaded
with conorete, taken out znd dumpod.

Ye disassembled some of these big
bales and boxes and had three successive ex-
periments, We were feeling our way, The
first one was with 500 pounds of material,
the second one with about two tons of matee
rial and the third one with about eight tons
of material,
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We burned them and wa checked the
meteorology at the time; we checked the re-
duction in weight, the reduction in volume
and I can show you in the next e=lide quickly,
what we found,¥ery briefly, these are the
three successive experlimenta,

This &8s estimated activity and
it's estimated from the ash and from what we
found to be dietributed, This was elght tenths
of milllourie, two millicuries and seven and
the per cent reduction in the ash, that 1s the
residual material by .way. We had thirty per
cent left, that means there was a lot of glase=
ware end metal parts and in each of theze caces
approximately ten per cent, so we got mbout a
ninety per cent reduction btoth by weight and
by volunme,

However, on an activity basis we got
a reduction of about ninety-nine per cent, In
other worde, only one per cent of it was found
to have gotten away,

In the fallout, now this fallout was
measured by the same technique that we used in
the general fallout measurement, that 1s the
diestribution of sticky papers elevated above
the grouna,
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In the fallout we found 2/10ths
of a microcurle, total fallout that is in-
tegrated over the entire area that was
sampled in the first case 20 microcuries
and 50 microcuries in the last case,

¥a nlso measured the activity in
the alr at 25 feet away from the fire snd
in no case wzs it abeove four disintegrations
per minute per cublc meter either of alpha or
of beta activity, The maximum distsnce as we
distributed the stuff and this i1s digtance to
actual background megzurcments with about a
thousand feet in the cace of seven tons of
material,

To give you some 1dea of the appear~
ance of the experiment, I have a small chart
here that will show how it was done. This
vas & second exveriment and we had pretty
rood wind predictions on this, The atmos-
phere wae pretty stable and therefore we set
our sampling array only at a 90 degree are
awny from the burning.

The samples as you ocan see were set
out to about a thousand feet in thls 90 degree
on relatively short arcs,

The entire fallout occurred within
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a oconsiderably narrovwer area than we get
our sampling stations out, and we plot here
the disintegrations per minute per square
foot against dlstance from the site,

The fallout is pretty good with
the end occurring at something like six or
seven hundred feet and a plot of the pre-
dlcted, that 1s ueing the theory or the
various theories of diffusion, a plot of the
prediocted fallout fallas almost identically
on this line,

It's really a very good rit and so
we were very happy with this,

We went out and did another one
and the other one was not quite as happy
as the first, Ag you can see, the circles on
this' plot-- oh, by the way, this was done
around 360 degrees. We weren't very happy -
with the wind direction, eo that we actually '
get our samplers up on annuli out on two
thousand feet, that is twentysfive, fifty,
seventy-five, one hundred, two hundred and
so forth on sixteen points around the compass
of the two thousand feet, And, as you can
see the results got down to a ncint and then
Just seemed to etay there, :

They looked very curious when we
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exarined the data end it immediately occurred
to us that maybe something was interfering
with owr analyesis.

There was a drizzle and rain
throughout the dery, and we went back to our
fallout information to find out wss comebody
else experlencing a similar phenomenon, And,
sure enough we found that this was done at
Buffalo and the ocitles of Detroit and Cleve-
1and each had fellouts of the order of 500
disintegrations per minute per square foot,

And 80 we feel a little bit secure
in gayling that the fallout line was like this
and then 314 in fact, level off becsuse we
were hitting a hombh degree background,

Drducting this figure, I think we
deducted 400 disintegzrations per minute per -
square foot from the data which again gives
ug & fellout curve which is not nearly as
good a it to the "Sutton® equation as the
other one is, but putting the proper pira~
meters in, it does £it pretty well,

. And, so we belleve that we have
this thing pretty well in hend, That the
amount of contemination from such a burme-
ing 1s very minimal, It ocould not poseibly

&
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A VYOICE!: Would there be any
advantage in having a low staok?

MR, HARRIS: Hardly.

A VOICE: Would it increase the
exclueion area somewhat?

MR, HARRIS: It would increase
the dlstance away, that the materlal would
be found.

MR. EISENBUD¢ Boys, the nulisznce
is from the smoke and not from the activity,

MR. HARRIS: I think this lasct
time that I showed that at sbout four or
five hundred feet we had resched a background
which was found to be at Cleveland from tests
somevhere, V¥e are not introducing a great
deal of matorisl into the &air.

MR, BUTENHOF:: Does thls increase
the types of combination that you find in the
ordinary laboratory?

MR, HARRIS: This wae a general
laboratory wapcte.

MR, BUTENHOFF ! In the crce of come
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specific operation where there might be more
volatile stuff —

MR, EISENBUD: You have to know
wvhat you are doing; you've got to know what you've
got in the waste.

MR, HARRIS: If there were a parti-
cular operation that had a particularly denger-
ous, particularly volatile material, you hsave
to be concerned about it, but a normal waste mate-
rial . of this tyre ocould be taken oure of,

MR. EISENBUD: [Eere's a radlological
laborstory which for many years has been baling
waete paper at the cost of §250. a bale, chipping
1t 300 miles for vermanent storage whatever that
is supposed to be and we asked them to do this
exreriment on trial, and they =214, no, they
had public relations problems and they wouldn't
even dlscuss it with use, And so ve 4id4.1t,

In burning these eight tons, it
cost them $2000, to package this and the cost
of the experiment was very much less than
packing this material if they took care of
the burhing and storing esnd this 1s the kind
of thing where you see the opportunity to 40 something
where you are concerned, both with the rLealth
hazard and also at the same time, the economlcs
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'1n operating problems of these operations,

It 1s very important I think, to
enphasize the combining of the vslue of
tolerances and how they arrive at them, the
methods of sampling and the problems them=-
selvees and the economic factors that go into
the implementation of them,

DR. WESTERN: V¥hat do we do with
the ach?

MR. HARRIS; The ach in this cace
was bulldozed into the ground; 1t remsains re-
latively low level activity, You see they
started with only millicuriees of materisl,

DR, WESTTRN: I ascume you are
looking forward to a general ucee of such
procedure, ¥hat would be the general ad-
7ice as to the disposition of the ach?

MR, HARRIS: If the srea were
large it could be buried in the ground right
there, If the area were small, if it re-
quired to get rid of 1t, you have reduced
the bulk and the weight by ninety per cent,
go that whatevar other procedure would te
followved, would be followed for only ten per
cent of the initial materisl, ~
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DR, FAILLA: Thie other land, who
controls 1t?

¥R. EIEENBUDS This is Atomie
Energy Commission property up on Lake Ontario;
it's been up there for many years as a storage
area,

DR. FAILLA: Ypu wouldn't recommend
this for others to do unless they control the
land, would you?

MR, EISENEUD! You see they only
had a millicurie or so per bale, and Af they
burn 1t during the dasy, they =2re  discharg-
ing into the air something like ten micro-
curies,

DR. FAILLA{ If you're doing that

for twenty-five years -- i

MR. EISENBUD: If all you dlc-
charge 1s ten microcuries per day, you would
still be all right,

In other vords, if you hed it in a
test tudbs you would. -~ut it down the sewer
would you? But becauce it wacen't in a test
tube, 1t was in a paner, they baled it up
and wanted us to store it permanently,
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It contains a very small amount
of radloactivity,

DR, FAILLA? The thing that I
have in mind, a small amount in one place
is one thing, btut s small amount all over
the United Ststes 1s another thing. BSo
thet there is a 1imit as to how far you
can go with this,

Eventually, if there 13 a tremend-
ous increase 1in the use of rsdiosctive
material, thet would:-be something to congider.

MR, EIBENBUD: This 1s not a pana=
cea, Well, now it ien't generally realized,
but the A.E.C. was well on its way to corner-
ing 211 of the scrap metal in the country bew
czuce of the policy that we had of not ever
diecharging through normal chennels of trade
any pleoce of metel which 1s contaminated with
radlosctivity, This ozn obviouely only go
on for a oertaln period of time until finslly
you've got & corner on all of the used metal
in the country. N

To give you an idea of the magnitude
in the problem at Oak Riage,vhich has, I think
the largest plle, h=zd six million dollars of
eteel plled up by 1953,
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: We had some up in Lske Ontarilo
and so we undertoock to find out what hapoens
when you emelt the steel and we found, as
John Hzrley predicted, on chemlcal grounds
that the uranium went up into the slag and
the stesl came out clean, .

o8

Ag & result of thie, the mass fer-
rous stock piles of the Commission were liq-
uidated at a tremendous aaving and all on the
tasis of an experiment that cost about a
thouesnd dollars,

Now, we are following that up with
similar surveys becouce we have tremendous
stoock plles of nickel, copper, platinum and
other metals, Mr, Klevin 1s going to tell
you about that,

MR, PAUL B,« KLEVIN: During the
course of feed material production ot the
various A.E.C. production sites, large
emounts of equipment came in contact with
uranium bearing materiasl, '

¥hen this equipment was teken out
of gervisce elther due to upsets or to 4dls-
repair, it was placed into a scrap category.

Xt was the policy of the A.E.C. not
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to dlspose of any raterials ocontaining levels
of activity that may have adverze effects on
induetry or on public health,

As Merril jJust stated, there had
been a vast accumulation of ferrous steels
during the courase of years and due to s=some
of the studies made by HASL, The poliocy
of the A.E.C. was set to allow for the die-
poesal of these ferrous steels providing cere
tain restrictions in material -« uranium
material content were met,

Also, aa Ferril stated, we have
accumulated many millions of dollars worth
of non-ferrous material, such as stalnless
steel, copper, nickel, aluminum, It s
our belief with restriction, the A.E.C.
policy to cover dispossl of non-ferrous metals
and also contamination of other than uranium,
and equipment for re-use as well as sc—cp, the
purpose of our study was to obtain information
which may lead to the liberalization of dis-
posal resulations,

A study was made on copper, nickel,
aluminum and stainlecss steel scrap and the
purpoze of the study was to determine the
amount of uranium picked up by thece various
metals during cservice; the effect of
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melting these metals on the uranium content
of remelt and aleso the residusl radioactive
ity in the metal ingot,

And alco, to determine whether or
not the treatment of this material would
show any adverse effects on elther the publle
health or induetry,

Qur investigation consicted of ob-
taining scrap of the various metale from
A.E.C. production sgites, such as Oak Ridge,
Mslinckrodt and other sites and also to ob-
tain samples from the Rational Bureou of
Standards of the same metals prior to the
years when the Atomic Energy Program was in
existence,

Surface meacurements were taken
of the scrap with smears of examination of
the material were also taken and duplicate
drilling ssmnrles were made on the scrap and
thece gamples were held for analyseis,

The melting of the stalinless steel,
nickel copper and nickel stainless scrap was
done in an Ajax high frequency furnace at
temperatures ranzing from 400 to 600 degrees
Fahrenhelt above that of the uranium melting
temperature of 2100 degrees,
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The slag or dross was separated
from the remelt and held for analyeis,
Thirty pounds of aluminum was melted in a
gas~fired furnace at a heat of melt, 1400
degreees, The top inch of the aluminum
ingot contained the slag.

In order to obtsin the worsg
poseible conditions from a potential dust
and fume hazard satples the orerations
were performed in ereas where no ventilation
existed except for natural draft.

Air dust a;mnles were taken directly
from the remelt crucibles to obtalin the worst
operating conditions,

After remelt, surface measurements
were again taken with elpha metere; smears
were taken of the ingots and elag where
possible snd duplicate samples were taken
- of the ingots and the glabh, duplicate
drilling samples,

Could I have the first slide,
Pleasze?

In the nickel, we have here the
contzminated serap, the remelt nickel, the
glag end the National Bureau of Standards



A

el 2 IO

> —

sample that was obtalned, produced before
1942,

In our surface measurements with
the alpha meter, 1t sghowed that we had an
average alpha contamination of approximately
12000 per hundred centlmeter square smecrs
taken and analyzed assimilation count shoved
that ve obtelned a emeey, a removable cone-
tamination of this figure, (Indicating)

Analysis of the duplicata drilling
averaged 2900 and 25 microgram units per gram
of nickel, A remelt shoved almost neglig-
ible of contamination on the alpha meter,

A emall amount of removable alpha
as evidenced by the smears and a value of re-
nelt residual uranium contsmination of 1,25
micrograms U per gram of nickel which is com-
parable with the pre-produced nickel obtained
from the National Buresu of Standards of 2/10.

- The top surface contained 1,1 micro-
grams U, while the average of the samples was
1.25. . '

Next slide,pleaze,

The nickel stainless melt wag 0ON=
posed of ten per cent nickel, ninety per cent

8o



harm enything ahyvwhere, and if you've got Just
a little bit of area - this is a thousand feet,
if you got Just a little bit of area, it 1is
possible to burn a tremendous amount of stuff;
seven tons of materlisl at one time 18 a lot

of stuff,

We feel this is a very good wey to .
get rid of thls material,

As soon as we get oud things in
order, we wlll reccrnmend that this be done
and that these laboratories that have thils
large quantity of materilal, jusat forget about
it and burn it and not be =0 concerned about
spending money on 1it. ‘

DR, FAILLA: Did you say that 99
per cent of the material remained in the
ashes?

MR, HARRIS!? Ninsty-nine ver cen%t
remnined in the ash, S

DR, FAILLA: This fallout was then
from the other one per cent?

MR, HARRIS! From the other one
per cent; that'e right,

-
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‘gtainless steel, The contaminated nickel

wae agaln of the same amount used in the -
previous study and that oconteined the bulk
of the uranium contamination,

In the remelt we found readings
that were negligible in the nickel stain-
leas steel and the recidual radium conten-
ination was the same as that found for the
pre-Atomic Energy produced N.B.Z2. standarad
ag was expected, ¥ost of the contanin-
ation came off with the slag,

Next slide, plenace,

The stainless steel remelt, in that
we found a similar situation, In remelting
the stzinless we found that our sub-surface
ganmple was comparable to the sample produced
that we obtrined from the National Bureau of
31‘. a.ndard 8.

The major bulk of the contamination
came off in the slag, We found in the top half
surface esome eslag of contamination of 50.5
milligrams of uranium per gram,

Copper semples were obtained from
Oak Ridge ahd put in three batches; those that
showed alpha contsmination of 800, 4,000 and
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12000 as evidenced by the alpha meter read-
ings and these contsined zn average uranium
- oontamlnation of 1,£63 micrograms per gram,

The remelt copper showedq nezxlia
glble surface sotivity and, as we expected
the remelt - copper . . showed a Very small
percentage of ursnium - residusl uranium per
gram of conper and thie comparesg very favor-
ably with the pre-Atomioc Energy produced
coprer ssumple,

Rext slide., pleace.

We found thrt the contaminated
aluminum chowed the highest-amount of cone
tsminetion of any of the rsmples that ve
analyzed, 4580 miecrograms of U per gram,

The remelt shoved considerable
surface contamination as evidenced by both
the drillings and also by the Juno meacure-
ments, The slag contained srproximately
half the contamination cshown in the original
slag and this is probably due to the fact of
alurinum's affinity for oxygen, having an
arffinity greater than any other metal ore
including urenium, And therefore the uran-
ium was not anlloved to oxidize and could not
come off in the slag.
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The value found for the National
Bureau of Standerds aluminum was ,75,.
Th&t 19 3110

-

In summary, the ursnium surfaoce
contamination was =succeesfully removed by
remelting d11 metal investigated with the
exception of aluminum,

Some other means of eeparation
of aluminum contzmination should be ine
vestigated; posaibly the addition of

fluorides or some other fluxing material
" into the melt would permit a more complete
tranaition of the uranius into the slag.

The results of the air duat
gsemples taken ehowed no health or industrial
hezard to exist during the remelting., Re=
melted nickel, nickel stainlese, copper
choved residual U contamination comparable
to thoses found in pre-Atomic Energy produced
netals,

Aluminum sorap was not succesge
fully rid of the uranium contaminatlion by
melting because of its preference for oxygen
therefore an invecstigation chould be made,

It is our belief that the A.E.C,

=)



policy on scrap dieposal chould be expanhea
to permit diapoeal of uranium,contaminated
stainless nickel and copper with the present
restriction, '

The 4icspoceal of the contaminated
gslag can be accompliched by selling the slag
to elag processergor, if the economice are
not feasible, it can alwvays be dumped at
gea or dispoeed of on land,

MR, EISENBUDS  Thank you, Paul,

DR. BUGHER? At the time you
vere working on this steel recovery, there
vas also millione of dollars of platinum,
contarminated platinum stacked up and it was
hoped that out of this would also come gonmew
thing,

Dn you know what has happened on
that?

MR, EISENBUD: This 1s a little
bit more complicated problem, VWhat we did
vas get up a research contaot with Baker
and Company and they had devised a small
pilot plant and all of the contaminated
platinum in the country is nov going into
this plant in New Jersey where it 1 being

——
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reprocessed at a rather nominal cost, bo

that the stogk pile has been liquldated,

but this was not something vhich we could
do here,

DR, BUGHER: At least the protlem
has been solved. '

MR, EISENBUD: I eimply want to
point out that while these studies are not
of great solentific importance, they are
extremely useful and I cannot over-emphasize
the economis importance of studies of this
kind nor the fact that the need for such
etudles can come from anybody except one
who 18 concerned with health hazard because
their plant engineer doecn't know that,

He has a number that he doesn't
know the origin of, and he lives with it re-
gardlcss of cost becaucse that is hies instruct-
long. But it 1s the person who origlnates
the criteria of the maximum permissible
levels that has to see the need for studles
of this kxind and the studies, the other studles,

Agsoclated with this kind of effort,
there's a rather lerge anslytical prograt and
I'm going to ask Mr, Whitney to simply sumnar-
1ze the types of analysee that his laboratory
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hag to do for the Industrisl Hygiene Bervice
and the numbers of samples that are involved.

MR, I.B., WHITNEY: The analytical
problem consists of three major groups of
gamples, one which we do for the Industrial
Hygilene - these are the blo-ascsay samples
which concern uranium in uranium air dust
and soll or whatever 1t may happen to be that
they go out and get samples for; also small
quantities of beryllium in alr dust or urlne,
radlum perlodically, rsfion in breath samples,
thorium in urine or sometimes in so0il semvples,
fluoride sulphates in air dust,

I think we have done a few and also
eoil semples for background data at various
plants about to be started,

We also have a sunshine program for
wvhich we makz "zerium®, strontium, some iodine,
barium and varlous other chemical analyses,

¥e have had a program which has
followed very much the same type of radlo-
chenical analysis including a few others
such as zins and ruthenium,

We had an 1odine program during the
early part of the year,
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Sumning up in the blo-assay program,
we hnd some 8,400 samples which were analyzed.

In the other major programs 1ln which
ve have the monitoring program, the world-wide
program, we analyzed or at least procesced
86,000 ssmples during the past year,

Theece 86,000 scnples were combined
into some 1700 samples which were analyzed
for strontium and for mixed fission ~° productq.

The 1odine. progrzm - there are about
L0oO samples which had severnl different types
of anrlyses right on them,

The sunchine program - and this in-
cludes at least 150 melt samples, had core
2700 cnalyses made for this program, "Petrol®
-=- gbout 1200 analyses were made giving us a
total of about 102,009 (T'm not being accurate,
but it 1s within lesgs than one per cent of
that figure) about 102,000 grmples or analyses
were procescsed in this laboratory this past
year, And this s an inocrease of about thirty
per cent overthe previous year, I can break
this dowvn in any way you want,

DR.BUGHER? ¥hat did you do in
your epere time?
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¥R, EISEZNBUD: You will rind as
we go throuch the laboratory later on, that
ve have had to design a great many macss proe-
‘duction procedures in order to handle this
large volune, The laboratory is interecsts
ing from that point of view rlone,

How, we will go on to the surveys
which hay® been undertaken of accelerators
operated by the Atomis Ene ommission
around the country.

This survey was undertaken at the
requecst of the Research Division because of
the genersl requirement to estnblish between
the covers of a single report, all the in-
formatlion about radiation hazards, around
operating accelerators so that some general
conclueicng can be dravwn and some general
eriteria adopted, Mr, Solon 1s going to
describe that program,

MR, LEONARD R, SOLON: One should
decscribe the motivation for this program eite
for the general goffects of the radiation
rield, ‘

There has bcen a total of twenty=-
two cases of particular abnormality reported
in the literature since 1949 and ten by
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Abels and Kreuger since 1949; geven from
Europe and five by an "ardent group --
Kraus and Bond®, which makes a total of
twenty=-two,

There have been no additional re-
ports of accélerated produced cataracts to
my knowledge since 1951, And particularly
the 6th Conference on radiation cataracts
did not report any additional cases which
perhape indicates that something successful
is being done in combatting this prodlem,

The accelerated vrogram of the
Health and Safety Laboratory has included
& total of 30 sccelerators on the East Cosst
to Berkeley, It's included four major
synchro-cyclotron sites; it included a large
proton lineal accelerator at the University
of Minnesota, 10 cyclotrons and s miscel-
laneoue number of generators, betatrons,
electrons, synchrotrons,

The survey 1s establiched through
the local Operationg Office, In our own .
case it will be done through our authorized

representative; in the event of remote nlaces

89

such ae, let us eay, the Univereity of Indiana,

Purdue or Illinole, it's done through the
Chicago Operations Office,
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Contact 1s not est-blished direct-
ly with the univeresity and a preliminary re-
view of the situantion, the floor plan, re-
presentative, current intencities snd whatnot
are gone over and wve make a very strenuous
effort if we can, to do a current survey with
the health-phycsics representative at the uni-
versity with the instrumentation that he hss
available,

We viait -typieal sites, we look at
the publlo unregulated area, the occupled
areee, the occezlonal occupied areans; we stay
out of areus wvhere direoct personal oocupanoy
is no factor,

At the termination of the survey
which &8 generally of a day to three days in
Quration, we sit down with the safety peonle
or the health-physics representatives on the

site and kind of reviev with them our general

iopreseions, come observatlions that we have
made and some observations that they have
nade which may be new to us =nd at the cone
clusion of this, a written report is made and
relayed through the Operations Orflce to the
contractor of our findings,

A little better plcture of what
goes on in our field curvey I think would be

90
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obtained by the slides which we will have
run off for us shortly,. 4

This shows the nucleus of our
neutron instrumentation, To your left
you see a Fallla-Rosel Tiecus Equivalent
Chamber; to your right you see a carbon
dioxide filled graphite wrnlled ionization
chamber surrounded by aluminum and down
below ~~ this is the Tissue Equivalent
Chamber and thie is the carbon dioxide
£411e4 graphite chamber, (Indlcating)

These devices are used in con-
‘Junction with vibrating electrometers,
This 1s a BF-3 long counter, a device for
measuring specifically neutrons between
thermal and roughly up to three wvith a
flat flux kind of responce,

This particular vhotograph was
taken at the large proton *1inesl'accel-
erator at the University of Minnesota at
that time operating et forty MEV and they
are going to have it back to their full
capacity of sixty-eight MEV,

Can I have the next slide, please,

This represents one of the practical problem:




that one ancounters in an accelerator sur-
vey. This photograph was made out at the
largest electron linear accelerator in the
United States, the one at Stamford, with a
nominal value of 1 BEV, but which wasg actu=
ally opsrated at 670 KEV and here one cees
a shield around the 200 Ionization Chamber
instrumente to prevent KF interference from
the %esolotrond ascelerator vith the
electronics of our measuring device,

Next slide,

Now, in casee where one can use
portable survey meters, there are such situ-
ations as DC accelerators, Mr, O0'Brien will
touch on some aspects of that problem that are
commerclally available, a few reaeonably good
type of devices,

Ingpection is being made here of

the shield at the Cockroft-Walton generator

of Bartold, of the Bartold Foundation, This
generator 13 being ucsed to acocelerate deutrons
bombarding a tritium target obtalining 14 MEV
neutrons and a number of our laboratories is
making & survey using a.. Sointillaetion Detector,
It's a scintillation type detector,

May I have the next slide, please?
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Now, one finds neutrons in many
places and one r'inds neutrons in perticu- -
1ar not only inside the accelerator bdbut
while renoved from the accelerator,

This photograph was teken st a
single ocyclotron site of a large Eastern
University which some of you undoubtedly
recognice, the University of Rochester,

The situation has since been
rectiried, dbut at thls publio dbusistop At
the time of the curvey, the neutron inten=
sity was something of the order of 300
neutrons per esquare centiceter per second
for fest neutrons or roughly ten times the
maximum permiesible exposure rate,  Howe
ever,this 1s of course for a forty hour
occupeney, (Laughter)., And that's a long
time to walt for a dbus,

It does however noint np the need
for public unregulated areas -ia meking
these types of measurements because the
public is one group of people we want to
pmte@t 'Y

May I have the next alide,.bleaso?
(Laughter.)

This 13 another phase of the same

77



thing, This wae an older cyclotron, It
happens to be -- this 1s in no sense a re-
fleotion on the cyclotron or its operators
but it is¢ more or less tyvplcal,

This 13 a gmall cyclotron at the
8loan Lsboratory at Yale University and
right where the ctone is in this plicture,
the level wae of the order of 200 neutrons
per square centimeters per second, This
happens to bs a sidewalk outside the cycloe
tron bullding, This situation hase also
since be rectifieqd,

May I have the next slide, pleass?

This photorraph is not that of
gsome prehistoric monument, It is thrown in
to represent the economic problem in the
shielding against fast neutrons originsting
at a high energy, particularly a high energy
synchro-cyclotron site,

This 18 a shielding wall at thse
University of Rochester and one should note
the massiveness of this type of shield,

An accurate survey must point out
the permiscible neutron flux within a reason=
able value, otherwise one 1s going to go into




really maselve kinds of expenditures in
shielding, '

In this type of accelerator there,
a helf value there for the mass neutrons
being produced, the fast neutron. components
can be eighteen inches of londed concrete,
Eighteen inches of loaded concrete can re-.
precent sn investment of many thousands of
dollars for an adequate shield,

Next slide, pleanse?

This shows a nicture taken at the
State University of Iowa, where the COp
Ionization Chamber and Tissue Equivalent
Chamber 1s being used to evaluate not the
neutron hazard but simply the back electron
current in a Yan de Craaf accelerator.

The levels here were reasonadbly
high, It was eimply a question of determine
ing what they were,

Next slide, please?
Again, if you have a portable, if

one is dealling with a direot current nmachine,
it 1e desirable to make use of « portable

equipment,
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This 1s a Scintillation Detector
using a five inch orystal and a five inch
vhotomultiplier bazed upon a Hornysk de~
sign and built in this laboratory,

Kext elide, please?

¥ell, that 1c¢ the end of 1t, I
should Jjust like to say what our general
overall impres=zions were with regpect to the
thirty accelerators that we have vicsited and
that are more or lezs representative of 2C0
accelerators or so in the United States,

¥e do not think that there are
large numbers of people belng exposed ex-
cegsively to high level fast neutrons, As
a matter of fact we think the problem 1is
gquite the other way around,

At all accelerators where we maine
tained film badge  records and have done
service, there's a great tendency for a very
small group of technica2lly proficient people
at the accelerator site to receive the total
site exposure, that is, if there are eleven
people wearing film badges and technically
resoonsible for exnerimentation, one will
find twvo peorle have received a total site
exposure over a period of a couple years,
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Another point that should be
made in thils connection i3 that the blo=
logical information upon which our mexi=
mum permissihble expoeure levels are large-
ly based, hsve been almoet entirely derived
from experimentation from fourteen MEV
neutrons and less,

The Commiscionis now in the pro-
cess of eresoting an accelerator at Brook-
haven which will achieve twenty-five billion
electron volt protons,

There are several accelerators and
a half dozen or so in the two hundred and
fifty to five hundred MEV range, synchro-
cyclotrons and yet the blologlocal informie
tion on which our maximum permisaible ex-
posures are based upon, experiments were done
at a muech lower energy.

One can argue from phycsical oconsid-
eratione llke linesr energy®transfer end
gpecific lonization that such extrapclation
is admissible, But until the blologleal
experlimentation aotuslly at these high ener-
gles 13 really done, it scems to us ve must
regard this as simply scilentifio hypothecls
that has yet to be proved,:

9?7
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In terns of our own evaluation
of permlssible levels, taking into account
the time faotor, we feel that otill the un-
certainties and the blological effects -2
the uncertsinties, the watchword in terms
of eveluation in this radiation frield
around partiocle acceleratora is reasonsble

in degrees.

MR, EISENBUD: Thank you very
cuch, Mr, Chalrman, I aon't want to deny
the committee the opportunity to ask ques-
tlons. .

I have teen going slong at a feirly
stAff pace here becaugse of the time schedule
that we have arranged, I have forty-frive
minutes at the end for quecstions, wve can
utilize 1t at that time or we can dlstridbute
it.

DR, FAILLA: Arrangs it the
way you feal best,

MR, EISENBUD: I prefsr to wait
until the end because I would like to ocover
the progranm,

Let us put O0'Brien on now, That
will be a paper on Neutron Instrumantation
Problems. And then we will hear from Mr, Blate,
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MR, KERAN P, O'BRIEN: The Neutron
Instrumentation in use by our laboratory has,
as its purpoce, the measurement of stray rad-
fation in occuplable and potentiaslly occuplable
areas often in the presence of gamma radlation
of magnitude on en ionization basle and over a
wide range of neutron energles,

There is a further complication- in
that we are viecitors and votentinl visitors to
200 accelerator sites and therefore our visit -
puet be dbrief,

The instrument muet be esmzentially
portable and the information ia derivadle
from these instruments, I¢ must bde relstive-
1y clesr end unambiguous,

We have mafde two approachee to the
solution of this problem, The firat is the
uee of 1ionization chambei.; tha neasurement
of ionization currents from chambers with
walls and filling of a suitable material and
the second is the use of instruments vhich ers
essentially proportional eounters,

The ionigation ourrent produced in
en lonlzation chamber is escentially propore
tional to the energy deposition rate in the
wall materisl at a depth equel to the wall




thickness as long as the cavity is either
sufficliently small or 4f the filling 1¢ of
the same grosas atomic composgition ae the
wall material itgelf,

¥e uze three types of ionization
chambere in our survey, The firet is the
Failla-Rogel Tissue Equivalent Chamber, the
second is a Graphite ¥all Carbon Dioxide
F111-4 Ionization Chamber nand the third 1is
a Polyethylene Moderator Steel Wall BF3
Filled Ionization Chamber.

A Tissue Equivalent Chamber is
cormposed with a wall and filling of the
same gross atomic compoeition ag average wet
tiscue,

This meane that it measures the
tissue dose rate at a depth of 3/5ths of a
centimeter, It has one dieadvantags due
to the currently accepted RV of 10 for fast
neutrons, Equal ram dose rates of radiation
of different types 40 not produce equal ione
ization currents,

Seven and a half millirem per
hour of fast neutron radiation produces
only one tenth the ionization current due
to seven and a half millirem per hour of
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gamma redlation., For this reason we
introduce the use of BF4 and Graphite Chambers,

The BFg Chamber has a six centi-
meter polyethylene moderator, the purpose of
moderating the incoming fast neutrons and
enhancing the response of this chamber to
neutron Padiation; the Graphite Chamber
has & negligible neutron recponse go that
the two of them can be used for the purpose
of measuring the gamma d4ose rate and the
neutron dose rate,

14

The relstive response of the BF
Chamber to neutron radiation is an order of
nagnitude greater than that due to the
Tissue Equivalent Chember, And so, this
improves the resolution as it were, ‘

The response of the Tiscue Equi- !
valent Chamber except for poseible variations
of the fcce delivered in the human body from
multiple neutron collisions as opposed to
single collision is escentially flat with
respect to energy,

The flux required to produce a -
millirem per hour at 500 KEV may be ten
times, or rather three times that required
at ten MEV, but nonethelese, the energy



deposition rate $s the critical pirameter
and this depends only on the doce rate,

This is not the cace for the BF
Chamber, nowever, The ionizntion curren
produced in the BFj3 Chamber is proportional
to the number of fret neutrons which have
been thermalized in the sixth centimeter
polyethylene moderator and thie depends on

. energy.

According to Enyder and Neufeld,
the ratlio according to fast rem rate at
five MEV and the depth of six MEV in
tigsue 12 ten to one, but at ten MEV it is
only one to a hundred.

All our inetrument calibrations
are done in terms of polsanium beryllium
and plutonium beryllium neutron sources.
These have esaentially the same spectron
and so for the cslibration of counters,
counting time instruments all that is needed
to know 1ls the output of the =ource,

However, for instrunents such as
ionization chambers, which are also senaitive
to gamra radiation, 1t 1c neceasary to know
the gamma output of the eources,
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This wae done in this laboratory
by oslculating the millirem output of the
neutrons that is to say, c¢~lculating the
number of millireps, the numzber of neutrons
requlired to produce a millirep and then uesing
the Tissue Equivalent Chrmber with a standerd
radium source encspculated in a half a milli.
meter of platinum, The unac-ounted dose
rate was attributed to the ganmma dose rate
of the source.

All our measurements are reported
with the lonizetion ehamber in terms of the
rolonium beryllium equivslent flux, This
flux i1e not necesssrily the ssme @ag the
flux, the actual flux in the region., It
would rerély be the ozse except under rare
conditions among vhich would be the cace
of the estray radiation, energy epectrum
which was the game ag that of polonium
beryllium,

However, the ratio of a flux to
a permiseible flux at a given energy 1s -
strictly proportional to the dose rate,

Under ordinary use, we u<e the
Graphite and the BF4 Chambers to evaluate
the neutron and gamma dose rates, These
are converted to millirem per hour and then

103



=

compared with the value the total tiscue

docse rate as 1s measured by the Tissue Equl-.
valent Chamber and thls means that the Tiscue
Equivalent Chamber 1s a measure of the valld-
ity or the measure of the integrity of our
values,

The Ionization Chambers are primasry
stray radliation measurement instruments, they
are little affected, althouch to some extent
but they are little affected by RF pickup =2nd
do sudden variastions in the radiation field.

It 12 true.that they may not be
saturated for large instantaneous dose rates,
but this can be tested for, simply by vary-
ing the collecting potential across the ion-
ization chamber,

We plan in the future to calibrate
these instruments over a wider range of ener-
gles than heretofore.

One big difficulty in the use of
these ionization chambere is the welght of
the electrometers which we require,

The ionization currents are pro-
duced at about ten to the minus thirteen
anperes, It 12 therefore necessary to use

";

104



a vidrating electrometer with each one of
them and they are quite heavy. If an
nccelerator 1e built go that potentisl
radiestion harards exist on mzny levels of

the building, and this often happens, a
survey can become quite strenuous, {Laughter.)

The development of a portable DO
enplifier with sensitivitiee that range down
to this region would be gquite a conveniences
for us,

¥e could, had we a sufficlent
number of lonization chambers which we don't,
use them as condencer chamberas with a single
electroneter, This is an approach thst we
have tried,

Yhenever possible we use propore
tional counters to supplement the information
ocbtained by ionization chambers,

) Due to the great flexibility and
form of sensitivity which c=n be achieved
with these things, the information obtalnad
from such instruments ern be quite valugble,

The long counter, the Hanaon-HcXibben
BPq long Counter, is the most sensible,relisdle
and generally accurate example of such an
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instrument.

It ugses a nuclear inter-action
to favor neutron pulses in a circuit to
accept only those pulses greater than a
precept pesk voltage €0 dlccriminate
neutron produced pulses from pul ses pro-
duced from gamma radiation,

The Hornyek end the Hurst
Proportional Counter are both survey type
Anstrumente, The former uces the light
pulses produced in & zino sulphide lucite
sointillator and the latter uces -- well,
in the first :&ase they are produced either
by recoiled protone with the Jucite or the
reacblion protons from the sulphur reaction
and the latter uses the recoil from the
ethylene filling.

Since both of these - since the
pulce heights in both of these cases depend
cn the kinetlo energy of the instant neutron,
there are fluxes with sufficiently low ener-
giles that will not be registered by the oount-
ing instruments, |

In other words there are low energy
cutu'fs below which thece $nstruments will
not work,
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With the Hornyak, this occurs at
about 400 KEV and with the Hurst thls occurs
at about 200 KEV,

For many purposes these values are
entirely too hich and a large proportion of
an energy degraded neutron spectrum cannot
be measured, particularly this 19 the cace
when the paximum origlinal energy of s neutron
occurs at about 15 MEV,

There exists a high energy basis in
which the hydrogen croses section on which all
these counter instruments that we use depends
to a greater or lesser extent varies from its
maximum zero energy values of about 80 down
to sbout one barn in 10 MEV and 2/10th of &
barn in 40 MEV,

Now, since most counters elther
ralse a count when a pulse ig higher than
the precent peak voltage, thies mesns that
due to the small gize of the instrument and
the decreacsing cross section 1t is 4ifficult
to get reliable resulte when neutron being
measured has energles higher than 1§ MEV, the
long counter recoonse is down to about 85 per
cent at § MEV dque to the increase in the rean
free path of the instant neutron in the paraf-
fine Jacket,
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This inetrument however, has its
pulses produced by the neutron of a recction
with boron in the rilling and as a result,
it's reeponses 1s essentially flat down to
neutron energles of about 10 KEV.

Now, the biacing circuit 1s de-
signed then, to accept pulses which are
greater than the minimum to discriminate be-
tween ambient noleze and radiation of other types.

There's another way in which you
can fall to dieccriminate between neutron
radiation and radiatlon - well, specifically
ganma radiation and this 1s in the case known
as gamnma "pylo°.

This 1e desipgned on the acecumption
that the incoming pulsee e2n be recognized
as individual events.

This 18 the bias level, Now, ordi-
narily, if they come in, the neutron pulse
might look like that roughly -- Af the instan-
taneous dose rate is sufficiently large, they
are no longer resolved into individual events
and the gamma rate; pulse héight then, is the
sum of the individual pulse heights produced
and as a result, may override the bias and be
counted sg s neutron pulce,
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For thia reason it makes it
varticularly difficult to use a sounting
inetrument at a pulee accelerator site,

The average gemma rate level at
such a site may be small, the average level
may be rather emall and a typical example
of an electron synchroton, the duty cycle
may run to 400 mioroseconds per second and
this means to get the instantaneocus dose
rate one has to multiply the average dose
rate by at least 2500,

Our rinal consideration & that
had we a perfect flux measuring device
with a perfectly flat response to all neu-
trom energy, nonetheless we shall have to
know something about the neutron energy
spectron in order to make an estimate of
the permisgsible flux in a particular region,

At precent our spectro knowledge
depends on knowing the maximum original-
energy of the neutrons in performing paraf-
fine and cadmium absorption measurements
with a free detector.

However, should the neutron be pro-
duced to say 400 MEV or something on this
order, then our information is hardly reliable,
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¥e hope to, in the future put
our epectro knowledge on a more quanti-
tative basia by the use of nuclear nicrog-
eopY. Thank you,

MR, EISENBUD! The situation
in the fileld of neutron measurements is
probably the least gatisfactory of all the
fields of instrumentation in vhich we have
contractors despite the feot that many ine
dividuals become, as our Chairman, for ex-
emple, spend a long time desling with many
of these probleme, -

DR, WARREN: Is §t feir to say,
do you think that =ome of the blologle
test: objeots are perhaps as good measur-
ing devices as we have,

MR, EISENBUD: I surpoce this is
" true, Doctor Warren of the high>r levels and
over longer periods of time, It's pretty
hard to take the site of an accelerator and
get measurable cross-overs,

DR. FAILLA! ¥hich blological
meterial? A

DR. WARREN: I was particularly
thinking of cancer,

/1o
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It 19 12415 now, lanch is across
the street at the hotel, 1t will be on the
table vher we get there, ¥e have an hour and
a quarter reserved for getting over there,

4
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eating and getting back, I think we can
have one more precsentation before we go out,

I think your precentation would
lend itself very well to = talk in the
laboratory, ¥hy don't you plan to describe
thlg system during the tour and we will hear
now from Mise Naomi Hallden on "Beta- Ab-
sorption Teciniques®s

MISS NAOMI HALLDENS In our
analytical lgboretory we are cslled upron to
analyze samples of a.lerge variety and bee
cause of the magnitude of the 1sotopes
that we are working with namely Just in
some cacse, a few disintegrations per minute,

¥e have to -

A, Check the method by which ve analyze these
substances and also check samples tc cake
sure that if a sample hae been precipitated
ve are sure that that is the isotope we are
talking about,

This independent check has to be
done with a certain amount of simplicity, We
cannot take too much time per sample and ve
cannot have a tremendous esmount of equipment
to run each pnrticular samrle, And so we




have devised a method of running Beta Absorp-
tion ' ourves with a simple set up and alum-

inum absorbers,

Other methods previously used for
Beta Absgsorption Technique place varying
thickness of sluminum over a sample, the
Beta Emitting samples,

The curves are then plotted as
activity versus this thickness of aluminum,
This s good for visual use, You can see
the shape of a curve or compare it with
another 1sotope that you may consider, but
for complex meane, samples contalning 1so-
tores are poselbly the worse cace of
figeion producte, VWith very many isotopes
it geta rather tomplicatedy

Other methods such as feather
plots use always end point funotions, rangs
functions which means that you have to work
in very heasvy thicknesses of aluminum and
our sanples that we are dealing with soxze=
times range as low as one disintegration
per minute and Af you are trying to be sure
that you have found strontium in a sample
ag counting one disintegration per minute,
1¢ 18 very dirricult to 4o this by any abe
sorption techniquee,

128
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We try to work out some method
which will give us a straight line function
because it is 4ifficult to compare curved
shapes and we found that by using an inter-
mediate substance such as phogphoraus 32,
and plotting a log line reletionship, that
is of activity trancmitted in aluminum for
phosphorous versus activity transmitted of
your sample, you can obtain a straight line
relationship if you have an lsotope emitting
one Beta particle that 1s one of a maximum
energy Beta,

Row, the first slide I have here
1s the conventional method, This is the
phosphorous 32 and this one, The thigk=-
ness of aluminum versus activity transe
mnitted in per cent and you see if you ccme
pare two ocurves like this it would be a
visuasl process just looking at shapes,

The second slide is the same
phenomenon plotted on a three logarithmie
-= three cycle logarithmiec paper and in this
case, the tranemission of beryllium 1
plotted versus the transmiscion of P,y for
each, for the same absorber and even though
the Beta points aren't shown, it's a very
good straight line,

Now, the good part of this method

_IC//‘
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13 that of course the line ien't straight
up here as it is down here, so with very
low activity semples you e¢~n run Just a
few absorbers beginning with a curve and
determine the maximum energy.

The next slide is a two component
eystem and mathematically of course, two
Beta Emitters will be simply the sum of two
gstraight lines and when you run the total
scmple, you get the cumuletive curve, extra-
polating that and cubtracting your total
curve, you obtain these two straight lines,

We have ordered isotopes from Osk
Ridge and run in the order of a hundred of
them, and plotted each one separately to de-
termine the elore- of these lines and then
plotted the slope against the known maximum
energy. . H
1
The next <lide is this relstion-
ship, This ¢ our calculated slope versus
the meximum energy of the sample which you
gee over here for just a few of the isotopes,

You ean sees there's a good empirieal
relationship,

Can we have the lights, ple#se?

Sa—_
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As I said before, we have used
this quite extencsively in the laboratory to
obtain an isotope of zirconium say, for
placing in a solution that we wanted to run
first as development work zirconium ionium
and we have to determine whether the solutlon
is pure and then of cource, in the case of
two samples, to see if the isotopes preciplta-
tor is best for what procedure has been worked
out for them,

Other applications that we have found
to apply are such things as equilibrium state
of uranium and thorium waters by having a set
of standards to pitch blend and uranium oxide
we can plot these against an unknown sample of
uranium bearing ore and determine the state of
equilibrium that 4t is &n,

The last topic I would like to
mention is the elucidation of come of the
decay «- in running a tremendous number of
these absorption ourves and checking with
standsrd N.B.8. data, we have dlscovered a
few discrepancies and one 1s a fairly well
studied isotope cesium barium 137, and much
work has been done on this isotope spectro-
scopically, but none has been done absorptione-
wise.

—



129

Since this is one of the most
sensitive absorption techniques that 1s
in use today, and we have dlccovered dis-
ecrepancles, we ars planning on submitting
this discrepancy to physical review,

The percentages are given for
tvo Beta particles emitted froz cesium 137
-< they ate .56 MEV and I belleve 1,1 MEV
and the percentages are 90 per cent and
10 per cent and after purifying this 1so=
tope chemically and running many replicas
of the same sample, we consicstently get
the percentages to be €0 and 40 and an
energy difference for thig Beta for 2/10
MEV (indlcating 1,1 on the board),

MR. EISENBUD: Thank you very
wuch,

Well, we have practically caught
up., V¥e will have Mr, LeVine preeents his
materiel on the Central Beta Processing
Unit during the laboratory tour vhloh will
be given at 1 30.

So, after lunch we will ascemble
on the fourth floor and we will have a tour
during the laboratory =znd this afternoon we
will go into our fallout portion of our progran,

(¥hereupon a luncheon recess was taken.)
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AFTERNOON SESSION

!
MR, EISENBUD: Two of the pre-
sentations will be best here and wve will
pause for about a half hour which will
also give us: the oprortunity to intro-
duce to you, the work of the inetrument
branch,

Bagically, we are a low level
inetrument laboratory but in addition to
that there are involved many techniques whioch
make 1% posgsidble to .40 measurements that are
ordinarlly measurements in the fleld,

To 1llustrate that I want to gst
outside of the field of health and safety
because occasionally we are called upon to
do other things, :

It used to be that when a geologist
wanted to find out how much uranium is in the
soll product, he drills a four inch hole down
to a few thousand fest, All those colls
would come out . on a truck and the truck would
go to the laboratory.

With tan- increase in the geologleal

activity six or seven years ego, this tech-
nique was no longer feasible and we put somes

-
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of the know-how that has gone into the design
of instruments for heslth gurveys into the
fleld, into the decign of equipment of thils

type.

Here 18 a probe which will be
dropred three thousand feet into a watere
filled hole, it will be suspended on a co=-
axial teble and the depth at which it 1is
dropped will automatically be recorded in
the radiation levels - will automaticelly
be recorded and the whole device welghs
ebout fifty pounds, °

80, instéad of drilling a four
inch hole, they drill a two inch hole and
ve novw have one inch holes,

The front end of it has a orystal
and a scintillatometer., This can be lovwere
ed down thiough three thousand feet of rock,

MR, LeVINE: This particular
pisce of equipment was used by our group,

A VOICE: Do you have the instru-—
ments that were ussd on dboats? .

MR, EISENBUD: They are pretty
large but we have them here,
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For example, on the weapons
test, in the Pacific, we have been able to
design instruments that go into tin cans
and get right on the beaches, Now, at
Enivetok they get their fire from storage
battery and feed their information to us
through the telemetering system.

Instrumentation of this type is
made with widespread moderation that 1s
necessary in the Pacifie, These gave
warning that a fallout had occurred,

In that respect, why we say we
di4 not use good judgment in setting up the
limit of the instrument at 100 per hour, and
g0 1t went off scall, but it 41d vork up to
a ocertain point,

Now, to get back to the formal
part of the program. You have seen very
gketchily what our instrumentation problem
is in the analytical laboratory and the need
to handle large volumes of data,

We referred earlier to our plans
to feed the data automatically on an IBM
syatem, Mr, LeVine 13 going to describe
the status of that system,

— =
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MR. LeVIRE: I want to make a
statement that this s not a2 low level
laboratory, (Laughter.)

MR. EISENBUD: He's talking about
laboratory.

MR, LeVINE: I think with a
hundred thousand samples that we get to-
gether a yesar, and the need to addaiditional
information such as instrument geometries,
accounting efficliencles, where the samples
¢ame from, how 0ld 2t 18 -- all thece other
factors to tally into the number of dls-
integrations per hour and per minute at time
zero -- the problem of mgnually handling
this data -- well, it's almost insuperable
especislly when you can't get enough people
to do the Job,

It 19 diffiocult to train verson=
nel to transcribe data accurately and al-
though we use falrly simple equipment with
a lot of people to get a szt of rellable
data that you can take without question, ve -
have to go to automation and this is in a
eense, this IBM gystem that we are developing
now,

Now, whether we put it on IBM punch
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cards or any other, 1s a matter of cholce
for romecne - Doctor Fallla or gomeone to
say, "this is the way wve'll do it.*
Largely, we'll go to the IBM puncher,

The IBM punch card has eight
poeltionsg of data with twelve dlgits and
therefore we ocan put 80 digits of inform-
ation across the card and put in such
things as sample number, what machine 1%
wag counted on; we can put in the maocshine
geonetry and a vhole array of data, dates,
times and so forth, °*

_ ¥We have contemplated a system that
will take up to one hundred factors all feed-
ing into ohe simple punch station and, vhile
this pay wind up with a lot of wires, we use
the telephone technique in the sence that we
have ten lines in thisg direotion going from
nine to zero,

Ezch division comes in on a oross
bar so that this is the ten, this is the
hundred and this is the thousand, Bo that
the number of machines that we can put on
are not limited by wires because it only
takes one vwire to put on a great desl,

The same thing occurs in reading
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back and counting fumbers, If we decide
our total ocount shall be ten thousand, ve
w111 just put another one in here (indicating).

If we have a number like this
9987 for example, we read this, this, this
and this one in sequence and we Just relate
them to the columns that pertain to it,

The IBM machine then, takes the
data and throws it on the records conpletely;
we can account for the sample number and
we can cross correlate the sample with the
original data that came in with the sample
becauce 1t a2ll starts on a punch card, winds
up on this and it's orossed.

Our reasons for going to this
system besides making computation easier,
1s the fact that present and generally uti-
1lized number of recording systems ai'c poor,

A typlecal example, we estimate
that we'll be able to say on just 6 machlnes
using the savinge for the § machines alone,
$1,300 per machins per year repalr cost pere
sonnel time and other things,

In addition 1t turns out that once
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wve start building modular types of equip-
ment we aleo will save on equipment, For
exanple, the Beta Tape Ccunting ¥achine,
and believe me these are estimates, but

ve think that the Beta Tape Counting Machine
estimate which 1s bullt right now, ocosts us
$2,000 per unit for recording.

When we go to IBM and amortize
the IBM punch card installation on 30
michines, which we eventually expect to
get out, that the cost per machine 1lnclud-
ing recording facil¥rty ts $1,700, So;,
not only do we save on machineg, but we
will also save annually on the cost of maine
taining that and our data is better,

I'a 1ike to point out gsome of the
things we can get out of this, There's no
1imit to the types of data we can feed in,
Should we want to get information to buila
a multi-channel analyzer or have need to
order all the data from a multi-channel
gemna ray analyzer, oould be fed into the
IBM cards and the data reconstructed directly
from the computer,

¥e can add orders of magnitudes
to the machine without trouble, For ex-
anple, to punch the complets set of data
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out it takes lese than six sgeconde and even
1¢ we have 100 machines, no mnchine is going
to stand 1dle for more than about two minutes.

o that we save a great deal of
time,faclility and I think Just as wvell on
personnel, It will also require a less
trained group and have better data complled
becsuse of this chenge,

MR, EISENBUDS This is goling to
be & tremendous involvemesnt for us, Now,
ve are going to get Into snother subject.

By way of background we learned
when we were asked to monitor the totals of
the ¥estera Pacific, the profeseional tech-
niques of monitoring eimply weren't ade-:
quate for what was expected as to the
pogsible fallout,

¥e applied some techniques that
have been developed for aerial exploration
in the raw material field and beginning
with Operation Ivy, back a fev yesrs ago,
up to the present time we had a development
progran designed to give us better and better
area equipment for measuring fallout,

The teohniqueé are well proven,




Actually, the techniques worked very well
during Ivy =nd even better during the other,
It vas a much better faotor of accunmuleting
information after the March last fallout,

The work begzan on the operational: sialeé Qur-
ing Operation Wigwanm,

¥e now have what we belleve to
be a very practical procedure, This was
done in order to face the rather difficult
problem of monitoring several thousand
square niles in a reasonadle period of time.

Mr. Cas=14y 1s now going to tell
you about this, Unfortunately we don't have
an operating inetrument here which we hoped
to be able to demonstrate due to the feact
that they are all being torn down to be put
in shspe for the coming test in the Pacific
but the process will be explained to you by
Mr, Casecidy

MR, CASSIDY: I will first try
to deccribe the serial survey system that we
have developed in its latest form and after
that I will mention a few of the things we
have run into, the Federal Civil Defense
and State Defense Agenocies,

I would 1like to give them a little




bit of information on thes merial survey
aystem a0 that they might be better able
to use it for their own needs.

I'11 do this on a block dlagram
basis etarting with the deteotor which is a
gcintillation instrument used largely in
processing phosphoroue nsnd photo metron
tubes,

There 1s one photomultiplier
tube which 1s a three inch tube and hac a
plastie phosphor thrae inch dismeter by
four inches high and thia tube covers a
range of radiation from anoroximately
five micro range to the 100 mill range,

The cecond tudbe is one quarter
inch tubs with a one quarter inch thick
by an inch dismeter plactic phosphor which
covers: the range from 10 MR to 200 MR,

The two tubes overlap in'each of
theee ranges an one decade, This was so
that we wouldn't have to do eny scale '
switching of the information ocoming out from
the top of the first tube's range.

The plsstic phoephor . was chosen
because of the relatively good energy response;
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1t's much better than spdium 4odine. They
have a small "optical" and mechanical strength
as Gompared to a sodium lodine tube,

The cutput of the multiplied tube
is gpread into the grid of a small filae-
mentary type tube, Actuslly there are two
tubes in parallel, These two tubes give us
a characteriatic which gives us a logarithmie
response 80 that we can cover aprroximately
five decades of information on a single
range.

The output ie fed into a recorder
which 1s connected in the plate circult of
the amplyfier tube and gives you an indi-
cation of zero to one mill which corresponds
to approximately five decades,

From this detector we go into
this recorder, (Showing it on the black-
board)e Then we also go into what we call
a compencsation cirocuit wvhere a signal froa
a radar houce comes into thise,

The eignal from the radar altimeter
is rfed into this circult and combined with
the output of the detector,

The purpose here 1e¢ that with the

=
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aeroplane you are above the surfance of the
ground and we want to get an idea of wvhat
the radiation i< at the surface or clo-e to
the surface, £o, we have picked a velue
of measurement at three feet as our fefer-
ence which shows approximately what a rerson
earrying an inctrument on the ground would
uems, before giving an estimate that is, of
total body exposure,

Over the courcse of several tests
we have developed a serles of factors so
that we ocan multiply the radistion intensity
obtalned in the aeroplane by these factors
at any altitude from spproximately fifty
feet to rifteen hundred feet to determine
what the radiation of three feet per sure
facﬁ is,

The rader altimeter gives us the
absolute dilstance from the aircoraft to the
surface and not to see them or some other
arbitrary reference such as the barometrio
altimeter would give you,

The DC signal is confined to this
and this comperisated signal ie¢ then fed to
a telemetering unit which is e¢alled the tele-
meter information station,

Here the DC signal which is
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proportional to the input level radliation
testing 1s converted into an AC signal
suitable for radio or for telephone com-
munication circuit,

Actually what we do here 1s we take
the DC gignal and then convert it into first
pulses, the length of the burst to be pro-
portionate to the radlation,

The length of the bursts as we call
them vary anywhere from zero to three quarters
of a second from minimum radistion intencity
at a burst of three quarters of a second core
responding to full scale sensitivity on any
range, .

This is gent by a radio or tele-
phone communication to the central station
vhere the information is sgrin reconverted
from AC back to DC suitable for driving
another one of thacze recorders,

At this point which is at what we
call the central plot, the path of the pir-
eraft 1s also being plotted and this data
appeare on the recorder which gives you a
profile of the conteminated area, 1s core
related with the aircraft's poeition in time
and a plot i1s then made of the area glving
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the density and position, the combination,

Up until nov, we haven't used
radar to plot the position. Civil Defence
will probably have to go to somethinc else,
They might have soms ideas on this,

Physically, the various compon-
ents are over here, This unit is the in-
formation station where the DC signal 1is
converted to an AC eignsl,

The centra} station consists of .
this unit (indicating) and the associated
recorder.

Mr, Eisenbud pointed out that un-
fortunately we are modifying the system
right nov and we don't have a unit here to
show you,

Thav 1s essentially the aerial
survey system that we are developing, The
heart of 4t really is in this altitude com-
pensation and the development of the factors
for determining what the surface denomination
is vhen 1t 1g measured several hundred feet above

If you take the dataand all the
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tests 2ince Ivy we have reaconable confid-
ence in our factors of altitudes so that we
really feel we can measure radiation from
an alircraft and vithin reasonable limits
giving you the figure that you have on the
surface.

Recently we have had other peovle
vorking on this problem and they have come
up escentially with the seme information.

The only way you can know what it
is on the ground is $o vary your altitude
and if it stays pretty constant you know what
it s, ‘

. DR, BRUES:: Doeg 1t compensate
the faotor very, very rmuch?

MR. CASBIDY: I don't think it 1is,

The compensating factor falls in very well,
This is one of the big problems we have;
~ this 18 eort of an uncertainty and thie ig

- somethling that we heve got to pin down some
day about just &hy we are able to take these
measurements over a long period of time al-
though sources of widely varying shapes and
densitles and silzes can still come out with
a factor, that 13 fairly constant cver these
altitudes,
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A VOICE: How cloce would your
numbera compare  in. the air from thoce
that are meapured on the ground.at the
ground at the same time. Have you tried
that aa a control? Hovw cloce are the
ground readings with the air readings at
the gsme time?

MR. CASSIDY: This 1s how we
determine the factors, Ve toke a measure-
ment on the surface and then we fly above
1t.

*

MR. EISENBUD: It's a2 close as
independent ground readings would be.

MR, LEVINE: You might give the
figures where you have your aerial and your
ground readings at the czeme time,

MR. CASSIDY: Yes, but that i
actually how we did determine it., There
1s a spread in data of sbout twenty per
cent, The big problem of getting this
factor of measuring from the air ie not
go much the inaocuracy of radiation data
but the inaccuracy of the altimeter,

Until we got that radar alti-
meter, we had gone all over thgigstﬁ.

A
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This sycstem was developed primarily
for the weapons test and it soon beceme fairly
obvious that this was not an ideal systea or
technique for the Civil Defense work because
they would have to go out and teke a look at
the large areas of fallout to determine what
measures had to be taken for emergency, what
supplies had to bes brought in,

, Our first accociation with that
problem was operation alert, last June,
where we undertook to eend information from
New York to Bostony * V¥hat we d1d wae, we
took the fallout pattern which was deczcribed
for New York and we reproduced this pattern
on regular recording tave, ueing thes type
of eignal letters put out by our informntion
etation, Then, when Operation Alert csme
we put thise information rigzht into a telephone
line and sent it up to Boston.

: In Boeton we have thie centrel

station (indicating) and what we 414 was to
take the data as it csme over and plotted
the 150 intensity lines that had been laid
down for the New York area,.

I don't know whether you can see

this, but I'11 give you an i1dea of what it
looks like, I am going to give you this

= —— =
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demonstration, f

¥hat we 4id on this was to tzke
these predicted fallout petterns which were
glven on thisg sheet here (indicating) this
waes put out by FCTA, In using this we
essuzed an: derial survey following this
pattern where wa started out up here in the
Eronx down to Manhattan Island, around upper
New Jersey, Erooklyn, Queens, Staten Island
‘and then out on the Isiznd,

The whole -survey took, theoretically
about two hours and we computed the totsl
doses to the person in the aeroplshe that
vere thought to be about 26 R total doses
and the area covered was several hundred
square miles, '

Doing a ground survey of this was
practically cut of the question and the
doseg involved were quite heavy, This was
the predicted pattern and this waa one we
developed in Boston, (Indicating).

There are discrepancies and these
are moetly due to the yow of the tape re-
corder, If that didn't occur we'd have a
better fallout procedure to work with,

/(/ -
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MR. EISENBUD: I'm not sure that
everyone will understsnd how we got the ln-
formetion on the tape. I think that 1a an
important point because this provides very
excellent training.

MR, CASS8IDY: This is one of the
things that I wented to bring out. Ve can
reproduce any fallout pattern concelvable
by very eesy techniqueg,

We uce a recorder and we take the
intensities along a path here and we plot
them on a plece of graph paper,

All we do 1s, we have a plece of
graph paper and this 15 the distance on this
horizontal line, Ve plot the intensity on
a plece of graph paper,

We do this here and on the XY
Recorder, we have a ourve and all we do is
connect the proper DC potential across the
_potentiometer so that wa end up wvith a DC
signal comparable to the signal that we
ordinarily get out of here,

Then we feed it to the telemeter
information sgtation and that reverces the
AC which we put on the taps. By doing that

e
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we can show you what some of the curves
look 1ike (indicating). It took 15 pacaes
to 4o that fallout. The advantage, 1nold-
entally of telemetering information rather
than having somebody reading it off the
instrument snd record it and then radio 1it,
1s that with this method, you get a complete
curve like a profile of a contaminated area
and, as you orn see from this you get full
information,

That 1s what the signal sounds like
(permitting the audience to listen in to 1t).

Now, the operator at the central
station presses this r=ad button, looks at
this 11ttle scope here - I don't know whether
you oan see it, but you ern see the little
train of pulses coming through,

v The cirouit starts quivering and.
you czan hear the oliock, click, oclick, that
is a set of relays wirlch open the discharge
and the two capacitors in the other relay
switches,

As you can see you develop a profile
of it, you develop a pattern.

MR, EIZENBUD? I think you can

=
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imagine the rest of it from here on out,

MR, CASSIDY: This information 1is
taken off perlodically and correlated with
the plane's poeition and you develop a
pattern,

After Operation Alert we conducted
a treining exercise out at Mercury, Nevada,
under Robert Crosbie's direction in vwhich a
group of people on Federal, State and local
levels were brought out to Mercury,

They conducted a ground survey in
the area which was the open-shut area of the
Mercury Operations Depot and we had ten teams
of ground survey groups with a number of ve-
hicles at certain intervals epaced e tenth of
a mile off the maln access road, off Yuca Flats
and then would take readings at every tenth of
a mile out across the Flats beyond ground zero.
And then we were to follow this up with an
aerial survey, following that,

Well, Af nothing else, the exercise
proved how difficult a ground survey could be
because positloning yourself in the air 1is
dirricult but I'm beginning to feel that
positioning yourself on the ground 1s worse,
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They were crise-crossing each
other continually and, well, we just didn't
realize the difficulties involved. This
sort of proved the problems in a real ex-
ercise,

Unfortunately the contamination
wag very =potty and it would add over
orders of magnitude, 20 feot, 30 fezt, things
like this so that when we followed up the
ground survey with an aerial survey, we could
not match exactly the readings because in an
area thnt ie proportional to its helght, if
you are flying et 200 feet with this particu-
lar instrument, you see an area roughly of
400 feet in dlameter,

So that, when you are trylng to
ocompare readings taken, when your tests -
vary within ten or twenty feet, you would
find it imposaible because this would read
an agverage of the radiation intensity over
this area, '

If you went to 400 feet this would
go to 800 feet. (Indicating).

¥e define this -—- the contribution
from thlis point out here is fifty per cent
from what you would get at this central point,



T S, 152

MR, EISENBUD: One of the aiffi-
culties in this exerolse - ordinarily, this
f1en't the kind of eltuation where you use
this type of procedure,

Normally the combination is spread
out over a few hundred yards and here it was
very spotty.

MR, CABSIDY: The only thing we
vere able to do though, was to take an aver-
age of all the re=dings taken around the
area and sompar2 it mnd we had coapnrsble
readings that we extrapolated,

DR, FAILLA: How do you calibrats
on thig large area as you go up? '

' MR, CASSIDY: Thisg type of call=
bration wags done out in the Pacifie where -
you have really wide areecs gnd very flat,

MR, EISENEUDY Put the helicopter
over here. Thank you very much, I think
wa'll go back to the other room at this
point. .

I'm sorry that the next part of

the program which 1s Fallout Counter Meacures
cannot be presented by the individual who diad

. e
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most of the work, but he ceme in today with
some sort of virusg infection, I thought he
could msks it, but he went home a little
vhile ago wvith a high temperazturs end mo

I'1) give you come of the background and then
¥r, Solon will carry on for Hr, Breelin,

This atudy which we call or desig-
nated as a Fallout Counter Meagure Study, re-
eulted from two thinge which happened co-
incidentally.

First of »l11, Bob Crosbie and I
visited over at General Hubner's office here
in New York, General Hubner is Director of
Civil Defense here, He had a very simple
problem,

They were bullding some schools up
in Yestchester, They hsd the designs for
the cellar and the super structure and he
wanted to know how much protection thie de-
sign would sfford against fsllout, what alnor
changee oould be made within thelr dbudgetary
limitations to give more protedtion and it
suddenly dawned on us that here was 1955,
thot if you want to solve a problem of thig
kind you've got to hire a physicist and he
has to start from scratch with the gquality
of fallout rndlation, coslculate all hils
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inter—-actions and attenuations and ocome

up with an estimate of how much attenuation
you get that nowhere had anybody taken thece
calculationg which had been done independent-
ly by many physicists and made them aveilable
in handbook form so that an architect can say,
"I've got a cellar which i3 o wide and so
narrow and has such and esuch height.®

Here's a super structure in pounds
per square foot and you can oalculate from
that how much attenuation you could expecty

At the same time Commissioner
Libby, we suspect with his tongue in his
cheek, asked that we undertake a sgtudy of
what the Commiseion’s instzllations could
do in order to protect themselves agalnst
fallout,

I think he had in mind not so much
what the Commission could do for itself, but
rather development of information which could
be used more generally, Because obviousely,
if we could help our own installations in this
way, then all of industry and the others all
over the country can use 1it,

What Mr, Breaslin undertook was a
sort of a feasibility study to see whether

1t would be possible to reduce the information
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that had bsen asccurulated out in the field into
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& handbook form 80 that it could be used by
erchitects and at the same time determine if
. 1t 18 economically feasible to provide a de-
fence againet fallout and I will ack Mr,
S8olon to ocarry on and show you what he found,

MR, BOLON: Permit me to begin by
seying that the efficliency in thie present-
ation and the merits involved are those of
Mr, Breslin. He would have done a very
effective job at this and I'm sort of pinch-
hitting,

Let me say the initisl reaction of
peopls that are engaged in practical radiation
protection measures when they are confronted
with the order of magnitude represented by the
March 1, 1954 Paoifioc Tghot, 1s initially to
throw up one's hrnds and say, 'ny goodness,
there ls very little that can be done because
the order of magnitude of the prevalling rade
iation level from such a shot,”as you know,
i1s something in the neighborhood of 1000 R,
end it can be 1000 R par hour whereas the
practiocal radiastion protection measures are
something like 7§ thousnandths of an R per
hour and in the case of gamme:radiation. that
1s at .75 thousandths of a rep per R of a
fast neutron,

P
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Those are just tremendous orders
of magnitude between those two.

However, since the problem is with
ue, we consider a fallout in a rather ideal-
1zed sort of model, an infinite plane, a smooth
plane -~ no hille, a structure initially with zero
attenuation, There are three princiral come
ponente to the ooccupant of a structure.

There 1s the component from the
roof, there 1s the scattered contributlon
from the ground end there 1s the direct
radiation from the ground in thls fashlon,
(indiceting m blackboard.)

. It is both theroretically and ex-
rerimentally fengible to determine the direct
radiation from the fallout, It can be cale
culated quite precissely; that 1is the vrimery
radiestion,

The scatter situation on the other
heand 18 altogether a different kind of problenm,
To determine this by calculetion is a rather
formidable task, There are uncertainties in
the oross section; the mathematical techniques
become involved especially when you go out
over many wmean free paths, <o in order to get
csome fundamental scattering data we went to the

—
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blology gamma field at the Brookhaven Nationsal
Laboratory and made use of a point source,
namely, two killicuries of cobalt 260, and
erected a narrow pencil of a lead shield to
eliminste the primary beam,

We went out to the 275 meters and
made measurements of the direct radiation and
that 1s the direct radlation with the shield
removed and the scattered radiation with the
ghield in place,

This 18 a point source and then it
was Juet a simple matter of integrating around
over a plane in order to get the dose rate
from a distributed source,

This is the Brookhaven gamma field
measurementes, We agsin used the very good
chamber of Doctor Failla and the points co-
incide essentially as they should for gamma
radiation and one c¢an gee that the direct
plus scattered beam measurement and this are
approaching closer together until when one is
out to the maximum dlstance that we went out
- 275 meters, the scatter contribution was slightly
in excess of 50 per cent of the total,

DR. FAILLA: How much of a shadow
did you have in that?
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MR, S0LON: The angle that we made
wag a little over two degrees = two out of 360,

The group of drawinge which we have
here 1llustrate the kinds -- we utilized a
rather i1deelized kind of structure for mathe-
ratlical simnlicity,

Our structure first of all was a
oylinder whioh g unlike, of course, moat prrcti-
cal buildinga which are rectangular, :

¥e assumed no attenuation by the
roughnesa of the terrsin and we ascumed no
collection on the sides of the building.

: We also acscumed for the purposes of
this vreliminary exploration of this probleam
that the building wasg dust-free and one was not
concernel with fallout insidé the building,

This shows the variation in the re-
lative contributiors from the rocof and from the
extended plane as a function of two pirimeters,
nemely the height of the roof, the height measure
i8 really the height of ths roof plus three feet
end the path width- or the radius of our cylin-
dricel building,

As one can see here, the contribution
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of the fallout for a bullding forty feet high
i1s less important than 1t is at twenty feet
snd it should be,

By the way, wve have expressed every=
thing in terms of per cent of infinite plane
dose and ve have assumed en infinite plane
dose rate of 1000R per hour and on the baslis of
a Brookhaven experiment we utiliged 22 per cent
of this a3 belng attributstle to scatter --

80 and 20 roughly,

Here again,-1s the same kind of data
exploring the per cent of infinite plane dose
rate as a function of the radius of the build-
ing at the center of the celler rloor.

: This 18 a rather extreme kind of
condition, that is it 1s a 1imit to the problem
because in terme of the seatter contribution
one is looking at the maximum possible solid
action. There is protection to be afforded
of course, by moving to the side of the building,

Again, in terms of our infinite plane
doce rate, that means the dose rate at three
feet over infinite plane with no attenuation
mechanlism whatsoever, this chows relative
contribution from scatter and from the roof,

/55
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Now, for a reasonably sized build-
ing, say, a building of this one in height,
it 1s 10 feet -~ the cellar depth is 10 feet,
end it has a radius of 60 feet, one can see
in terms of the total dose rate experienced
by an occupant of this cellar, ,he is receiv-
ing something on the order of 50 per cent,
50 per cent of his total dose from the scatter,

It 13 a matter of some importance
obviously, to determine what increments in
dose rate are contributed by annulis surround-
ing a person ag you elear areas around him
end this erhibits the material for the scatter
and primer data = for the gatter and total
data, the effect of clearing.

If by eome mechaniem, one could ocome
pletely olear the area 100 feet around a pere |
son with no other agtenuating mechanism, no ‘!
concrete, no cylinder or anything elee, one 3
would have ' preduced the infinite plane dose
rate by a factor of more than three and as,
_you go out to 500 feet it's down to the order
of 10 per cent. ‘ ' )

DR, PAILLA: Do you mesn that it
was removed or that it was niled on?

MR, SOLON: Noj olegred;-actially

\
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removed, actually cleared,
MR. BLATZ: Ploughed under,

MR. SOLON: This might be one mechan-
iem that could do this jodb if you could get
enough 4irt on top of it, ’

MR. EISENBUD: I think you'll get to

that, /
/ /

MR. SOLOR: HNow, we are still however
talking as you see, = 1f we're talking about
1000 R per hour we are still epeaking about
very substantisl dose rates in terms of person=-
nel,

This is more of the same thing except
here there was the question of applying this
within reotsngular limits rather than doing

the calculation for a restangle, The calcue
lation was simply done a8 a limit of two
circles,

This is a rather vital thing; I'a
glad ¥r, Eisenbud stopped me at this roint,

This calculation is based on the
infinite plane, the =mooth plane which has
been cleared,

/Q/
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Now, it's possible to find in the
"Buster Jangles'literature, the reference
test literature, the actual effect of clecr
ing certain gguare area,

Here 1s the Jengle Data compared -
to this inner cirole, the Jangle Data and the
inner circle, the escentisl point being that
there 18 a factor of about two to three be-
tveen the smooth infinite plane case and the
actual ocase encountered in the field, This
1s, of course, attributed to the roughness
of the plane which s 'an attenustion mechane
iem in one's favor in the situation,

The purpose of thece curves was to
glve some 1dea of the kinds that were necesscary
to stay away from or not to permit re-entry
time after a fallout had occurred,

Let us take this one, This applies
to the fallout that occurred at a ocertain site
four hours after the detonation,

One was interested in keeping the
exposure, the personnel exposure below a
certain level. Howv soon ¢an & pers=on re-
enter this area?

We arbitrerily selected 25R, Thisg

po*

162

9=
A
PX‘C

s



i 163

is in no sense an endorsement or a recommnende
ation -- 25R one week after the expocure,

We 414 this for no other reason than
25R is npresumably the level that will not proe
duce any significant 1ife shortening and will
not produce any significant, lmmedlate somatic
effects,

Thie 19 some more of the same tyre
of datl.

MR, EISENBUD: The reacon for these
ascumptions and celculations would lead up to
an actual exsmple,

MR, SO0LON: Y¥hat are the mechanicms
by which one can hope to maintain the radiation
level to something wvhich, if not safe, 19 at
least acceptable in terms of survival, There
is of course, the attenmnation meohaniqn of the
building itselr,

This is something that is an intrinsie
property of ell structures, Also end most
important, since something of the order of 80
per cent or up to 80 per cent of the dose ine
slde this struoture is attridbutable to fallout
on the roof, there have been suggestions to
vach down, using spray systems and things of

= ==
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this nature, the Naval Radlologiocal Defense
Laboratory has done a yvery extensive kind of
study on washdown mechanisms, the type of
solutions to use, the type of surfaces and
whatnot.

This phaée of the fallout program
perhaps has been more exhaustively explored
than any other,

Another nose<ibility is the use of
gravel beds by which fallouts ¢an be essen-
tially buried to a wide area around the builde
ing end thus supress the very heavy doses
from acute fallout,

In conclueion of this phnse of the
thing, I would Just 1like to point out the
further endeavors that are pocssible along this
direction. Nsmely, an examination of existing
buildings to rfind out what sort of proteotion
factors they reprecent; vhat are the real
mechaniems that are avallable to a person down
in the basement of, let's sev, 70 Columbul
Avenue or any other faoi]ltg‘

The Jangle Data to our knowledge is
the only data whioch furniches any information
vhatsoever on the roughness, the effective
roughness of surfaces,

/o
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Certainly a more exhaustive study
of this is indicated for turf, clay and what
have you,

One of the things which will detere
mine the degree of heavy fallout after the
attenuation mechaniesms have been made operative
1g the speoctral composition of the fallout, the
spectral composition of the radiation from the
fallout,

Inforoation alonz these lines in
reference to this problem is essentlally none
existent, though of courcee thers hns been a
tremendous amount of theorztical work done on
degradatinn pamna rays.

The wachdown situstion seems to be
pretty well in hsnd with the work that NRIL
hag already performed and is continuing.

And lastly, what 1s a reslistio
values of permissible exposure in the event of
& major nuoclear catastrophe? -

This of course, will determine many
things, will have many vital effects on the
kind of counter measures, the kind of shield
ing and the econonics of proteotion eggainst
this, twenty-five, up to fifty or something of
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this nature, then this i1s going to make the
problem materlially easier,

I think the feeling that wve had
after the study was == before the study, the
problex was kind of hopelese and now we think
that there 1s some way of epproaching thie,

'MR., EISENBUD: Thanks, I think you
aid a swell Job since you only had a half hour's
notice on thls very complex matter,

: On the other hend, I do want to explain
a couple of thingse, going over the €bnclucions
that were dravn on the basle of a hypotheticsal
building of which we have the dimensions and the
type of structure.

As we take each of these factore,
you've only got attenustion factors, if you
vant to call them that, of twos or threes,
but when you multiply them together, you cone
up with a fairly substantial end result,

Specifically, with the faotors wo've
got and unfortunately, I won'‘t be able to take
the time to go through the report or acquaint
eyself with the extdt numberes, but we can summare
ize them and eend them to you.



There 1s vhat we might 0a1l F1,
the foctor which is due to the fact that the
man is just huddled in the ocorner of the bace-
ment, F2 would be due to the fact that you
are wvaching the contamination off a roof and
washing 1t away from the bullding in some
manner,

The bullding itself, Af 1t extends
out beyond vhere your man ie, provides some
meacure of protection because that, in itself
is a grain area,

In a4d4ition to that, Af you went to,.
you esn out this gravel bed down and wash your
contamination down into, let us say, one foot
of gravel or more economically, it's quite
feasible,

It tokes relatively few bulldozers
to actually bulldoze an earth dike out here
(indicating), Bo that all the soil around
the plant will be bulldozed out to a radius
of three hundred or four hundred feet., 7This
18 operationally feasidble and aconomlcally
fenaible,

This gives you a third faotor, due
to the fact that this 1s now clean and in
addition to that this dlke 1s acting as a

167
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Bhield.

You cen do all these things and
ocome out with a protection factor of several
hundred, so that your initial dose instead of
being 1,000 Roentgens per hour 1s down to per-
haps 3 and 10 Roentgens per hour,

It 1s an astonishing thing, but the
situation 1s not nearly so hopeless as it
geemed to us knd as 1t geemed to others and
that 1s, I think, why we undertook the simple
kind of analysis befqre.

A1l we've got 1= a eis weeksg' gtudy.
¥r, Breslin gpent full time on it and Nr,
Solon helped him on it, half time and quarter
time, But, as I gald, it is initially a
feaslibllity study, but it was very worthwhile,

Thers is one gleam of light that I
have seen so far,.

DR, BUGHCR: In the Nevada Operation
to get in a recently fired area they build the
tower, built those dikes and bdbullt additional
soil, that 414 eccomplicsh it,

MR, EISENBUD: We never saw that data,
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DR. BUGEER: It worked very well.

DR, G, DUNNING: There are addi-
tional date. It's a olear roadway and
backed up.

MR, SOLON: I don't think the
clear roadway deal was incorporated in the
report, I recall Al had seen this data,

DR, BUGHER: It waze an operational
rroblem of getting workmen to build a hew
tover and what they 414 worked out qulte
well,

MR, HARRIS: I wonder if I can
interpoce, Ve have a tentative program
drewn up to hoXa sort of & roundtable syme
posium of all the people that have done
work in this area in order to gather our
thoughts together before wg set up a final
program of working it out,

MR, EISENBUDt Very good, Well,
now the Parel will go on to Redwing, Redwing
is the operation wvhich I think was announced
in this morning's paper, It was a very meagre
ennouncerent which simply sald that tests would
be held next Epring in the Peocifie. .

/¢
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MR, EISENBUD} There wvere two announce-

ments, One wes that there would be a smaller
chot, ' '

The tests will start May 1st and
there will be fiftesn events, However,

thece range from Jjust a couple orm
as an upper 1imit of this group

of ten,

Then there will bs five that are in

the of which the first on May 1st
+ill he a 8 CAdvOR airdrop. Ana
then there will be |§ surface shot
end a B bang

barge chot and a ‘ barge
chot and when you add that up, 1t 135 quite a
bit amaller program so far as radloactive
yield is concerned than was cencelled,

Becnuce, whereas the devices there
thece will aver=
age somewhat less than and
the total flasion product ¥ & Redwing
Operation will be eround in contrast

were about

to—durlni the Ga.ﬂtler. 80, 1t's about

There 1s something about this program

that has upset many of us and I guess this might
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be a good tlme.to bring it up. e

As I eny, of the five large events,
one of them 1g an airdrop. Thyee of them are
off barges gnd one of them 1e off land.

Unfortunately, the shot that is
going to be fired from the lend is practie
cally clean, By that I mesn, there are no
fiscion proiucts.

Now, we don't know enough about
the induced activitiews - induced short-life
ectivities that we can expect from the de=
finition of a olean weapon to be able to
come with a good material talsnce, Or,
putting 1t in snother way, to come up with
a good ectimate of what the radlological
picture would be if, instead of beling a
clean weapon, it was a dirty weapon of
bravo type or some of the others,

On the other hand, the barge shots
which are being fired from barges on 8slt
water or deep water are going to yleld a
particle structure which is very much different
from what you get from a land c¢hot and the falla
out pattern would be completely atyplcal with
respect to what you encounter in actual war,

This means that there's a good chance
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of coming out of Redwing with essentially no
more information about fallout, quantitative
information on fallout than we obtained dur-
ing the one land bursat, during Castle and the
only way we got that informatlion was that some
people heppened to be under it and a Japanese
fishing boat happened to be in the wrong places,
this 1s despite the fact that there has been a
great deal of emphasis placed on the need for
better fallout information,

AFSWAP has a really splendid prograa'

designed into 1t; everything that needs to be
done in order to get information and the only
problem 18 they are fot going to have the right
kind of shot,

Baslically the trouble 1s that when
this program was concelved -- this is my own
opinion, but I 4o want to make this point,

¥

Many of you remember that the falle
out studies used to be a nuisance, You can
carry them on, but you must not get in any-
body's way, You took what things you could
get, you took whatever chot they happened to
want to get off and accepted the condition of
firing which was determined by somebody else
as criteris,
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Of course the situation is differ-
ent, There's & great deal nore emphasis
on the need for more fallout studies but we
st11ll haven't gotten to the point where the
fallout studles are sufficliently important
go that the people who are studying fellout
would say, 'we want a land burst, we want
the work to be in a certain direction so that
we are sure that our equipment is to be where
we want it to be and until this i3 done, there's
a lerge element of rick®, And as many of you
know, the fallout studies that have been cone
ducted both in Nevada .and in the Pacific have
had & relatively low yleld compared to what
they could get if there was a little bit more
control particularly over the meteorologital
conditions,

Chuck wrote a letter to the General
Manager addresscd to Colonel Starbird and it
wvns endorsed by the General Manag:r and it
seemed rs though they were ready to put on
a land shot Just for fallouts so they would
detonate one thot off of land and get the best
possible “firing conditions and then the thing
fell through, ‘

S0, in describing the studles for
Redwing, I want you to bear in mind that al-
though these are well decigned programs of
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only egencles that have had many years of
experience in this and taken advantages of
gsome of the fallures in the pset, we may be
measuring the wrong kind of fallout,

£alt water 1s not what wve sre looke
ing for, we want land chot,

CR. DUNHAM: The progra® was 8o
far advanced that there just waen’t eny spot
to purst a really sizsed fiscion shot,

: Now,{with Al Graves' situﬁtion, we've
Just got to go along with thie plan, .

MR, EISENBUD: This s very serious
becauce we don't have enough information, All
we have i3 a little bhit of one eshot and we can
Just use that go far, The more we go over
our data that was gathered after Ysnkee and
that other one, vhich were the last two ghots
vhere we d1d get a lot of information, we real-
1zed that thesze data are not too applicable be=-
cause they were barge shots and we need a 1land
burst, , :

DR, G DUNNING: I think in 81! failre
ness with all concerned that we have known for
sometine that the serles was coming up and if
there was = and theres was a formal meeting in
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AFSWAP many months ago; to try to intrdéduce
at this very late date, an additional re-
quirement of a large shot on land, well, it
Just couldn't be done operationally without
& terrific effort,

MR, EISENBUD: W¥ell, 1t's a nulsance
and this was decided at a relestively low level,

AFSWAP told me that they did not
feel as though they- were in a position to
specify the shot, The staff just dlscussed
it among themselves and we were Just not big
enough to ask for a bomb all their own, and
so0 they dropped it,

DR, DUNNING: They had this meet=
ing in AFSWAP, The General certalnly was
repre-ented up there,

MR, EISENBUD: That's right; it
vas settled by the staff,

DR. DUNNING: It was not settled
by the staff, 1t was gettled by proper re-
prezentatives from AFSWAP.

DR, CLAUS: Even though a very size-
able shot would have to be there, we would still
not have information thsat could be tranaeferred
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to the continental United States for example,
or anywhere else, particularly of the land
peorle live in and have it really mean any-
thing, It's an extrapolation of which thers
ere fo0 many unknown factors and one still
doecn't have all the information he needs,

There's just no sense in making an
accurate determination in the Pacific and then
use that, This i3 a very large consideration
in the dis=scuscsion,

DR, G, DUNNING: Particularly be=
cause of the real estate situation in getting
a pure land shot so that your crater would not
involve a very large amount of water plus the
differences in soll,

MR, EISENBUD: VWell, on that baris.
you Just might as well not make any study bea
cause when you're firing on Coral, the situ-
ation 18 20 far removed from what you are
really interected in it icn't worth doing be-
cause of some other factors that have been
enunerated; then why spend several million
dollars in undertaking a barge program? They
ars spending a good many million dollarn on
this barge study.

DR, CLAUZ: There's one shot that

\§ -
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ought to produce a good desl of information,
It 1sn't as bad as I think you intimated, per-
haps with somewhat of a dlisappointment,

There are a couple of hundred
thousand kilotons of fission,

MR. EISENBUD: A couple of hundred
kilotons,

DR. CLAUS: A1l right, several
hundred -« about & third of a megaton , let's
put it that way, but the chot 1s big enough
to carry the stuff pretty high, so that you
get dlstridbution,

It's true thst the quantity is
going to be more difficult to study which is
the activity when it disintegrates; there's
a good deal of it and 1t 1s going to be
carried out and distrihuted over a sizeable
area 8o that if one can measure at these
levels with any degree of accuracy, we should
get a pretty nice determination of the pattern,

I belleve that Af you folks at NRL
concentrate on that one shot, which comes early
in the businesa so that there will not be so
much attenuatlion, perecnnel =nd equirment
ehould get <some very worthwhile recsults,
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KR. EISENBUD: Well, we hope: so
but some of us may not be able to read it de-
cause of the high ratio of induced activity
of flacion activities; we don't know what
the indyoced activity means, quantatively.

Well, I don't want to stsrt an argue-
ment, but I guess I d4i4d,

A VOICE: It m2y be that this will
be the laast test that will be made,

DR, JOHN HARLEYt They've sald that.
several times,

MR, EISENBUD: I remember how simple
the thing scemed, All we had was one alr
burst and one under water burst; there were only
two sets of contours in the whole world and
there vere no problems,

DR. FAILLA: I'm referring to iho '
UN eituation,

MR, EISENBUD: Yeg; the number of
points that we actually had and the Judgment
that hed to go into determining the rest of
" the profiles = you've got no rroblem becauce
they are there or they aren't; there's nothing
to compare them with, ¥a need additional tests,

—
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DRe C., L. DUNHAM: ZIan't itimore
important to get some data on fragtionation
and things like that? The sunshine problem?
I believe we spole about it at the last
meeting.

MR, EISENBUD: Vell, that is another
matter 1an't 1t?

DR, DUNHAM: TIan't i1t really some-
what more important? :

MR. EISENB¥D: I don't think so, I
think the problem is, how many people you are
going to kill with the close in fallout;when
you've answered that you know how many hours
also are left to worry about as far as long
range fallout,

If you believe some of the figures
that are in the literature, thci. i3 no long
range problemnm,

DR. DUNHAM: I think that we have
to look at thies thing in many ways because
you crn get precise data.

It's the 014 delimma and then'some-

body shoots off one that 43 a little different
or there's not a diffrrent relationchip and

N
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you've got a conorete situation that doésn't
fit your knowledge anyway so that if we have
to ocome to an atomic war, a lot of the astuff
can only be learned at that time.

MR, EISENBUD:? I xnow I 414 quite
a bit of talking, Ve'll now hear from Mr,
Graveson.

' MR. R. GRAVESON: The Redwing pro-
gram 18 based on two sections, One is the
Monitoring program which is similar to the
type of effort that hias been put forward on
Castle,

The prime objective is to document
the outside fallout with the secondary con=
eideration of producing emergency early warn-
ing in the event of fullout prediction people
tell us won't be there,

The aystem is baced on Castle experi-

ence but utilizes monitors that have been de-

veloped at a number of operations, It ig of a

considerably smaller and lighter design for
completely automatioc operation and will be
located at one of the 1slands which I will
ehow you on the map,

It consists of this monitor which has

180
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& detector which has radiation range from
1-MR to 1000-MR per hour. It feeds into
an automatic recorder so that we get a con=-
tinuous record for analyceis at a later date,

In addition to this fixed monitor-
ing station, we will have automatic reports,
we will have aerial squadrons standing by
in case of a reading on an atoll,

These squadrons will cover precept
flight plans which will give us information
on each individual ieland throughout the
vhole area between fixed stations.

This 418 to give us complete cover-
age without the necessity of setting up an
extremely large number of stations,

They will be equipped with theze
portable survey meters which were uced on
Castle designed to read from 005-MR to 100-MR
per hour; the altitude factor can be used to
extend the range in the higher ends,

Could I have the first siide, please?
Eniwetok and Bikini are located

here, (Indicating). The A stations are
the automatic stations using the automatio
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monitors continuously.recording and we will
have films such as a Worldwide Network for
ocorrelation to Worldwide Retwork, 4includes
a major station throughout the Marshall Island.

In addition to that we will provide
survey meters since they are the most eacily
maintained to be read twlce a day at far out
locations -- Midway, Johneon, down in through
Guam, Iwo Jima and Truk, These locatlions are
80 far out that we don't expect to require any.
early warning type of things but Just docu-
mentations so that wg oan send out the aerial
squadrons.

Second slide, please?

The aerial squadrons will be located
in Hawall, Guam, Kwajalein and with the weather
planes at Eniwetok to cover the northern
Marshalls.

These Eniwetok plenes will cover
the northern Marshalls probably about H plus
12 hours after we reash the Bikinil shots and
will be available for special flighte as re-
quired,

Any one of thece flight planes may
be requested from the appropriate squadron to



[

.

i — 183

cover the area in ond around the automatiec
monitoring stations, This information will
be reported to the Officer of the Headquarters.

Now, secondary is a program ve have
set up for work under AFSWAP - the AFSWAP
fallout program which 1s the open survey by
eerial survey techniques,

Next slide?

This 1s baced primarily on the fact
as Mr, Cassidy mentjoned, that there are a}ti-
tude factors that we can correct and these
factors are quite reasonabdble.

From zero to 680 feet, here is 680
feet and we read a fallout of about 10 and at
200 feet where we normally operate we are
reading half of the radiation 1nten31ty that
vill dbe read on the ground,

. These "X" points are the only sea-
water data we have bacsed on the last two shots
of Castle.

There 13 considerable deviation in
the data; there it 1s here, 1t has been
tied into this and has been consideradbly
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worked out based on the problem of determining
altitude nccurately.’

This program we are setting up now,
we have got people especlslly assigned to
vork with the military altimeters, to keep
them in as cloce a fine crlibration as we can,

The detector, (next slide, pleage)
because of these amerial fectors, thece detectors
can be located ingide the alrcraft itcelf,
and not dangling outgide and we can cover large
areas and cover them ropidly.

¥e will ucse a flight speed of prob-
ably 180 knots, A tophat detector at Wigwam
wae located in the tall of the aircraft with
this running all around 1it,

To give you a 1ittls idea of what we
have done in the pacst with some of thece vro-
files, the next slide chowg the actual profile
traces after the Yankee shot on "Cancel® taken
at various distences out, Thils was out pretty
nearly a hundred miles with a radlation -- this
1s 31 miles on the scale here, so the radiation
pattern 1s quite broad, and it 1s relatively
flat=topped,

Trace A" here 13 on a twenty mile scale

4
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and I can't rend this one, but as I remember
1t was on the 30 mile scale again,

Covering a relativaly high back-
ground reading on our eiroraft which was our
1imiting factor, we redesigned the equioment
to try to knoock =some of thie contribution out
by shielding and alzo by careful maintenance
of the asiroraft which we had soeocificrlly
designed to this work at thls time,

The next ploture shows after the
Nectar shot; the flight plan that we filled
covering around the area, that ts that not
only for areas where the fallout was but
where the fallout wsen't which documentation=
wilse has a greater significance,

We covered quite a bit of ocean
with one aeroplens,

This time we are working two planes
in the  air simultaneously, with two aeroplanes
to be used on the following day when the radi-
atlon lntenelty starte to get down lower,

Thig survey was run on 3 plus 1
and at that time we found a emall lodbe out
in this directly wvhich we bellew was due to
the stem,
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While this pattern on the follow-
ing day - the day subsequent to this had ex-
panded of courcee, due to ocean drift but was
still meacurable, backed by decay and dise=-
sipation, this pattern over here almost com-
pletely dieapneared,

The scsle on thie mep 18 up to
100 miles, We 414 no surveying within 20
milee on that operation, We worked along in;
this time we are planning not only to run
through this area but correlsting with other
projects that will be’located on the atoll
stations,

Next slide, please,

This 1¢ the Wigwam data where we
hed the scale here, This is only 24 miles
but I show this to show the eye plan of the
paeiterng and how 1t ocan be followed day by
dey as it nmoves,

At B plus 5% hours, this was a
total pattern; by 26 hours the pattern had
shifted over here,at 46 hours while we de-
termined this pattern and in 70 hours the
pattern 13 startlng to move with a 1ittle
lobe breaking off 1t and in 96 hours the
overall pattern 1s consideradbly larger,
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This work on Wigwam wae specifi-
cally correlated with oceanographio measure-
menta, the oceanographlic methods to get
those and to find what it is and this was a
relatively small pattern.

And =0, by the aerial means we
could plot out 1sgodoses esnd determine the
location of the snmples, the sampling lo=-
cations and then the =hips could go exaotly
there becsuse the ships move so slov in 12
or 13 miles the pattern could move out under-
neath before they ocan ‘get that down to where
it 1is, ‘

The next sglide goes into a little
more in the hezsrt of this as far as what we
do with thie, We take the dose rate in
the alreraft; we have a fazctor of alti—
tuds and can turn us into that,

On the Redwing progrzmn we are goling
to study this factor about altitude again; we
will take gamma sgpectro in curves at various
altitudea by using a hellcopter to attempt to
determino why the altitude factor remains so
constant over our field of measurement,

It should vary with time; it should
vary with distance; it should vary with a lot
of things, and yet we still come out with
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awiully olose¢ correlation so that we want
to find out whether it's a factor that we
are, of course measuring, a high grade of
radiation, By the time it gets up to us
and whether there are factors that afe pre-
dorinant in here,

Gamma decay can be used to taks
the various profiles, correct them for the
gemma decay and isodose plote as plotted,

The next step is to take this
surface gamma rating and correlate it to dose
rate as measured in unit volumss of actual
gamples and integrate this over the area,

It should be of course, a correlation and
then this will glve us the step of going
dovn into unit intensities,

Ecripps Institute will study the
depth of zixing, how deep it goes into the %
gea; they tell us from the Cacstle experience ’
that it is very uniform and produces a homo=
genlous mixture co0 that by calculation you
can take the depth down to the thermio line
and shove this back into an equivalent gur-
face layer condition from which the land
isodose or a land equivalent type of isodosge
could be plotted and actually in the AFSWAP
program, this 1s what they are actually
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plenning on doing,

However, this doeg not tie us down
to the percentage of the other distribution
of yielad. All peovle in looking at 1t eay
that the only way i1s to tske the same samvles
that deterniine the Beta activities so that
curies can be calculated going through the
same steps you go down to a curie distribu-
tion when you oorrelate it to the MR reading
and determine it in the 1sodose pattern,

If ve relate it to the total yieid
of the device, this then gives the percentage
yield within the local fallout pattern,

We are talking operationally of 400
miles as & maximum limit to wvhich we expeoct
our oraft will have to fly, Thig covers an
awful lot of ocean and will take us sometime
to do. )

The overall program that AFEVWAP has
get up to give it a very quick run through to
tie it in a little bit, one is the study of
the cloud and the distribution within the
cloud is going to be done by firing rockets
through the cloud to determine the gamma ine
tensity and Ernie Pinson is going to take
his aireraft and bore right on through and
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the record data will be used to correlate .
through before he goes through with his air-
craft,

This, of cource is one of BACS very
interesting requirements, The fallout 1tself
or the study on the "ocoast" by the Chemical
Corps, the 8ignal Corps locating gamma dose
rate and gamma exposure systems throughout
the Bikini atoll or estations both on the
atoll and on the islands,

Fallout isodoses will alco be
plotted within the atoll region by means of
statione, helicopters and date, Ve will cor-
pelate this through what our aircraft get
when we go over -- we'll take a couple of
pacgses over the atoll and correlate their
data vith ours to get more correlation,

The NADL program -- primarily we

~ will use the YAC8, we hope into the fallour

area between 40 and 50, 100 and 200 miles,

DR, DUNHAM: You might explain

MR, GRAVESON: A YAC is a liberty
ship which has a place down in the hold from
which the whole group can be operated, The
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group goes down into this shielded room;
they can sit right in the fallout or they
use a wachout system to reduce the situ-
ation on the deck and they sit it out down
there, It's an expensive way of doing it
and that's about the only way --

MR, LeVINE: You may desoribe
wvhat a shlelded room 1s like because this
is 2 rather cute way of doing 1it.

MR, GRAVESON: It is just a small
compartment, but it .has 2nks all around it,
and before they start with slean water this
time they'll fill their tanks full of water,

They will rill almoat the whole
hold - 1t's a real dbig thing and they have
a concrete slab on top of it, It meacures
on the order of three feet thick, 8o they
get a 1little hot and uncomfortatle down
there, but they cen stay down there as much as

~ 48 hours,

DR, WILLIAM BOSS: How many will
they have?

MR, GRAVESON: They have two YACS
and an LST, but that would be out about 200
miles, They have platforms mounted on posts

g
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above the wachdown system where they wiil have
particle collectors and will collect a total
fallout - massive fallout and do individual

" atudies on the prrticle slze: dlstribution,

DR, BUGHER: They'll probably be
in the right part of the ocean,

MR, GRAVESON: This was the problem
Ain Castle., VWe have a whole air conditioning
room full of fallout predlctions now, and so
they are feeling very happy shout this,

DR. DUNHAM: Clarence Lawson 414
that in the Epring.

KR, GRAVESORN: He didq pretty good.
We will uce that platform for calibration
again, Ve will fly over those, wva will have
a monitor lccated off thelir bow so that our
rlanes can see the ssme thing that they 4o to
gtudy aerlial factors again,

Our serlal surveys will then Le used
and go back to the EBoripps oceznographios

vesselg and we will take eamples from the depth

after the fallout 1e over and the radiation
intersity gtarts to get reasonable,

The last 1s the effects program, 1%
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is the study of the Scripps washdown systems
measures that ars poszible on ships as
ehielding measures, as well rs decontamination
on structural materials, & coating and things
like that.

MR, LeVINE: May I ask a question
here? I'm not quite clear} waen't it true
that after Castle, Scripps sald ths mixing
vae honogeneous but this isn't quite the case,
we don't quite believe this anymore?

MR, GRAVESON: This may be true;
this 1s why they are going ot to study it,

MR, LeVINE: I think thils is too
important a point now to leave it,

MR, GRAVESON: Exactly what happens
here 18 the »esason for the program,

DR. 8., WARREN: Are‘any measure-
nents being made --

MR. EIZENBUD: I suppose Chick
is golng to have his program.

DR. DUNHAM § They plan the same
sort of program that they had before, It's
rather extensive across this country,

- .
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UR. EISENBUD: V¥e now come to the
diccussion of the findings of the fallout
moderating progranm,

, I don't need to give you too much
in the background bacaucse it was reported to
you prevlouesly.

This map 11lustrates the location
of our overseas stations and here we have the
location of the United States station,

This network hae been operating
since 1951 end to date we have accumulated
about a half million eamrles of information
that has been processed in that little room in which
you have been earlier this morning,

I will ask Dootor Harley to report
on the results on vhat we ¢all our cumulative
fallout dat: up to date,

DR, HARLEY: Largely our problem

has been one of increasing - nuclear activity
on the part of Ruseiens and others as well as
our own and whereas formerly, we used to take

a largs series of samples,that 1ls daily samples
and analyse thege for total Beta activity and .
calculate ¥arious things ws wanted to know, our
perspective has changed slightly.
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~ ¥Ws are considering now that we are
most interssted in strontium, That the total
nixed fission products is more or less second-
ary and since we now have trouble defining thes
sourcs of fission products activity that falls
out, we get the high yleld weapon, the stuff
goes up and comes down over a period of years,

We usged to be z-le to count on a
eeries being over in three monthe, ¥We hpa-=
checked on our network; there was nothing to
measure, Wut after Castle, we are etill measur-
ing debris coming down from Castle,

The Ruseiang come in with their
shota- s0 we cannot take their data, I mean
thelr fellout and ealculate juet how much
strontium should be there, 8o we have gone
to the system of compositing,these fallout
samples on a monthly baels for esch station
and determining the actual strontium preecent.

If we do this for the world we can
see that since March of ‘'S4, which 1s the
Castle series, that we have a total mixed
fisclon of product whioh we still measurs a
picture which varies -« this Castle just
happens to be a mean value we ploked for theese
three months and we have results from ths
Russian serles and from the Teapot series but
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as of September of lact year we started-
analyzing these composites for strontium 90
and this 13 the strontium 90 on a scale such
as this which 1s really ten times what the -
value isg that is shown,

In other words, this value 1s one
tenth of a millicurie per square mile,

This picture doee, I think, ‘give
you an idea that it 1s going to be a little
difficult to predict strontium 90 too exactly
all the tine from straight fallout measurements
because wa don't know the source,

This material up here 1isg Teapbt

but hov auch of thlg level g dus to Casgtle --

in other words, we don't go down to tero any=-
more in betwsen these serles, '

DR, DUNHAM Thesq are worldwide
means?

DR, HARLEY: These are neans of
worldwide area.

DR, DUNHAM: I'm amazed that Teapot
contributed so much,

DR. HARLEY: It's rather surprising

196
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and we have spent quite a bit of time ohecking
off these celculations to see why that ie so,

Actually the Castle fiseion yleld
was 6,6 megaouries and Tearot flassion yleld
.04 megacuries of strontium 90, That is an
awfully big faotor,

You have a factor of 300, but one
thing we muet remembar is that all of this
is extrapolated data to this date, There-
fore these have not been uced as puch,

In other words, this activity will
not fall out or fsll off aas much to Janusry
1st of '560

DR, G. DUNNING: £Esach month you
get this much? 8o that if you want to total
the data you would compile this up?

DR, HARLEY: Yes, ¥We have done
that and I will show you the curve later,

Just on a comparable basis I have
the data hers for the United States and X
think this is striking if you remember the
preceding one if you remember the contribue
tion in the U.S. of Tenpot s very consider-
able on a ratio basis,-
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You see after Castle again, this
happens to be a mean of the six months period
from March through August, Then it slumped
off here and runs along at a nice o0ld level
for the total,

We d14 not get too much effect from the-
Ruesian chots and that Teapot affects the
US quite strongly. And here you see the
strontium rise is so great because this 1p
falirly fresh stuff and the strontium contri-
bution isn't too high,

X think the more interesting thing
rather than these sort of monthly figures,
18 the basle data on the cumulation, This
1s the world - is the strontium 90 data,
¥hat we did was to take this 6,6 megaouries
of strontium 90 suppo-ed to be produced in
Castle, and take our measured figures and see
what percentage of Castle we were asccounting
for in this worlwide network. '

If we take the first six months or
g0 after Castle and drav a straight line we
get something like thils,

This shows some tendengy to fall off,

That i1s coming down at a slower rate which you'
hope it will do eventually,
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Now, the contribution from Teapot
to these measurements are -- well, we worked
out a sort of a maximum velue for this con-
tribution merely on the basis of taking the
strontium 90 fiscsion yield for the two serles
and saylng, that Teapot came out during the
reriod of eix months,

All of the strontium 90 landed
over the world and if it 4ld =0, it would
make a certain contribution to this and if
we subtracted this contribution we get some=-
thing like this (indicating on the board)
which again seems to indicate more of a
levelling off,

This is an extremes Teapot contri-
bution, this 1s ignoring it and the truth
is probably in between, but there 1g evi-
dence of & levelling off, but there is still
a oontribution and this is from Castle which
was March of 1954,

We have a couple of "fudge" factors
in here, This only accounts for perhaps, well,
aotually that value 1s 3,72 per cent and this
1s about 3 per cent (indicating).

As E4 Hardy is going to show a 1little
later we have some reason for this,




You take your 3.7 per cent and
you say that 50 per cent of the stuff went
up and the other 50 per cent was 4lstributed
locally, in the Marchalls and in the sea,
you bring it up to 7.% ver cent,

We have very good evidence that
on the basls of measurements which will be
desoribed, that due to losses, in our
rilm, the faot that it 1= not a perfectly
eftricient collector and due to the fact that
there 1s fractionatlion of strontium that the
fellout at a distance" from the test =its,
13 richer in strontium than you would pre-
dict, that you need another correction
faotor of nbout four and on that basis we
believe that the Worldwide Monitoring Net-
work up until now hns gotten perhape as
high as 30 per cent of what wve would expect
from Castle., Of what ve would expect to find,

It's 15 per cent >f what actually was
An the yleld but we don't expect to find half
of At -~ we figurs about halr would bes here
{indicating.)

This enables us to perhaps” Rive a
reasonable prediction of how things will look
in the future due to continued fallout from
high yleld nuclear weapons,
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There hag been a lot of speculation
cn that and this sort of work may give a
figure to multiply or divide the previous
guesseg to tring them rore in line with what
ve think v111 really hsvrven,

MR. EISENBUD: I think the Committee
v111 recsll at the last meeting X presented
the dnta on the ocumulative curve to atout
February and now it has been extended for anothsr
2ix monthe and the situation is ahbout the

came,

L]

DR. DUKHAM: I'm lost John, on .
vhere you-get the 30 per cont. The correction
faotor for semaratlon ought to go the other
way chouldn't 1t?

DRe Jo HARLEY: ‘0, this factor
1eg purely empirical vhich as I say, 1a going
to come.up later,

Due to one thing or another there's
sn apparent factor of falls between those
two,

DR, GLASS:! Thile i1s exaotly the
nforaoation that tha Netional Sciernice Coamittee

———=—— .  DOEARCHIVES
I:ggthI:::::
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6th,

W11l this be avallable to them or
ja it restricted?

YR, EISENBUD! if they ask for i%,
211 right.

DR. DUNEAM: '

DELETED

DR, BUGHER} You are suppocsed to
leave out quite a few of these,

DR, FAILLAS ?he Committee 1's not
snterrsted in the location of the stations any-

waye.
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DRQ GLASSS Ju!t the analy.’-“o

‘ DR. DUNHAM: This sort of thing
ehould be reedily availadble right at this
roint as long as it doeen't disclose vhere the
data onme from and how 1t was collected,

DRe. FAILLA? This would be on the
total fallout,

DR. GLAES: I think they want both,

HR. EISENBUD:2 John Harley mentioned
one thing that I would like to discuss, ©One
thing he sald, this setroniium 90 1sn't anything
that we are interasted in, That is true unless
we were geared to messurs this becauce we can't
measure the other thing which now the genetici{sts
are going into -- they ars interested in the
total gemma dose szince 1951,

Well,about all wve can say is that
sozevhere tetween 10 and 100 milliroentgens
accumulate over the four years -- they eay
that 1s not good enough. I con't see how
we can 40 any better. You oan see what the
delly dose is, It's way beyond the ability
of instrumsnts to measure,

I understand if you haven't got the
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genes and chromosomes pinned dovn within a
factor -- why should they want thies within
a factor of two? (Loughter.)

And meanwhile, we are doing the
best we can and they say it isn't good enough
and I get kind of mad,

If someone can come up with a better
method, with a number of roentgens over a four year
period well, 1t will be all right,

Well, we put those gummed papers in
originally dbecauce it was about the only thing
that was administratively feasible,

Hanson Blatz hit on the idea that
originally we'll try it out for a few days
to tell us where the fallout wass occurring
end where it wasn't occurring, We thought
at that time = this vas 1951, thils wouldn't
be good enough, ¥ never thought we would
want to use this data quantitatively, Fortue
nately, those gumned papers havo worked ous
very well,

For the prst two years we have bsen
wondering about the absgolute efficiency and
wve have two ways in which we can gauge that
and I call on Doctor Brandt to Adlscues the
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comparisons that were made between our fall-
out collections on the gummed paver and the
collections in a pot that sat alongside of it,

DR. BRANDT: These data have been
collected on the roof of this building where
we have the typical stand that 1s used throughe
out the world from whlch we collect on two
stands, a gummed gheet daily; on two other
standa we collect weekly gurmed sheets and
then we have two pots up there, kettles of
the old GI kitchen type, 20 that we have a
rather good comparison, But of course we
have no standard, :

That 1s becsuse we do not know ;
exactly how much is falling, - And so we are
forced then to use a regression method of
ree-exaluating these two types of collectors,

If we took the activiiy that we
get on the gummed papers, on the vertical axls
and the activity that we get on the samples
which can be collected in the roof part (now,
theee are for the weekly samples, only I'm
not talking about the dally on the horizontal)
we can plot the data for all the weeks and
we have data nov gtarting the 18th of January,
1954, running up to the 12th of December, 1955,

—— - &
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Ordinarily when we 4o a regraéssion
of this kind, we will call one variable the
independent variable and the other the dependw
ent variagble, "

In other words, we are supposed to
have one variable which 1s ex=ct, It 1is not
subjeot to some = variability and the other
one, we state this in terms of this {indicating).

In this case, both are subjeoct to
gampling error and so we use what we call the
third regression line;

You have a mean value for the acti-
vity collected on the gummed paper and the
mean value of the sample collected in the
roof pots and each one of the three regression
lines will pass through that point, one in
which we oconsider the roof pot as exact would
be the one in which we minimize the vertical
deviation from that line, another in which we
consider the gummed paper as being exact and
that we will be minimizing the horizontal
deviations and a third in which we consider
both as baing varlable 1g one which 1s true
in this case and that falls in between,

I have Arawn nn idealized case here,
ore in which the wvariability is the same in the

e =
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two, That 1s not true in this cace, The
records from the roof pots are much more

varisble than the records from the gummed
peper, not only that,, but they are gener-
ally somewhat higher.

So, I have done the simple stunt
of reducing them to the same variability.
There are two ways of doing that,

In one way ve can divide each roof
pot value by the standard deviation of the
roof pot values and‘we can divide each gunm-
med paper value by the standard deviation of -
the gummed paper vslues and we willl come out
with a variance of one in each case, and so
the varlances will be equal and wve will get
this situation, or, we can let these values
stay as we record them and multiply the gunm-
med paper values by s faotor which will
equalize the variability between the two,

We have been doing this piecemeal
at various times and we have collected this
data and this factor wvhich we multiply this
by, in order to equalize this (indicating)
is around 1,6,

Summing up the 88 values that we have
in this group (we actually have 95 weeks in this
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period altogether) but during that time- there
=3 vere seven weeks in which we had gummed paper

of doubtful quality, €o thore 4rta have been
omitted from this study,

On those 88 1t 12 now 1,5959 so I

can say properly that it 1s 1,6 as the proper
value,

The eguation -- now, one advantage
of this equation when we urced the regrecssion
line is that we can solve it for elther Ag or
Aaybecauqe the equatipon 13 exact and 1if we

golve for A_ this equation becones this
(indiceting¥.

Row, I have just as a matter of
curiosity, worked out an equation for these
others, An equation for this one is Ag equals

o3 Az, plus 180,6 and the equation for Ag turns
out to b= this,

Now, Af you solve for Ag here you will
not get this equation because the two ars not of
equal variability,

Now, an interesting thing is that in
going over =ome of the data from the NADL astudles
of the lact shots, in vhich they are getting the
gamma level measured in milliemps, I did the same

e
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gsort of things,

Thece were disintegrations per
minute per square foot and theirs are in
milliemps per square foot. Ve got a val-
ue of this ratio of 1,52 vhich makee us
feel perhsps that thie is a2 fairly oon-
stant ratlo,

Now, they have the same papers
and the same pots, the same as we had,

One of the things we were inter-
ested in this is how good our sampling is,
And so, out of these records during this
period we have 61 weeks in which we have
two gummed paper samples snd two pot samples
80 that we can do an analysis snd get an
idea of the sacpling variability, And the
average -— let's take two pot samples in a
week and we have a mean in each veek and
the mean in all of this period turns out to .
be 1108 plus or minus 389,4 and the mean of
this turns out to be 581 plus or minus 207.1.

So that you see again, the varia-
bility in this limited period is adbout 1.51 .
AR for AR as compared to Ag which 1s about
the same value that we had befores,
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MR, EISENBUD: That 12 very good.
Our conclusion about these papers hasn't
changed because our level of confidence has,

We concluded about two years ago
that we were about 70 per cent efficlent,
Well, that was on the basis of rather flimsy
tests but on the basls of the studies that
Brandt has now completed, I have a pretty
high degree of confidence in this, at least
conpared to a pot,

Of scourse we can't possibly say
that the pot is the absolute method either,
Yhat we want 1a comparison of the two things
wve were interested in; one is the estimate
of etrontium as made by our gummed paper
method and the other 1=z the measure of
gtrontium as found in the <0il,

This is really the test,

There is more than just the ine
efficlency of the paper to coneider hers
beczuse as Harley points out, there is an
inherent fractionation of strontium 90 with
distance as well as the fact that there may
be gelected physical separation of the
strontium 90 off of the parers,

=



It hae been hypothesized that,;
Af strontium 90 1a on the out<ide of the
varticle, 1t is therefore relatively soluble
with reepect to the rest of the fisecion
nroducts, And s0 we collected 18 samples
of eoil from 18 places where thece stations
hnve been orerating since the beginning of

. the progranm,
‘ Ed Hardy 1s going to desoribe it,

It 18 actually one of the moest important things -

that we have to present and we can only spend
five minutes on it beecause 1t 13 Juat a set
of numberse,

to try to explain a factor that the Dootor
used =« the rsllout data to describe the
estimatee of that on gummed filme,

As ¥r, Elsenbud pointed out, we
want to know what the fellout of strontium
60 18 on the soil,

I might mention first that you all
probably realize that it is impossinhle, at
leagt at the present time to have a mixed
fission part of the soil -- %n other vords
to determine how nmuch is of the given eoil
at a given station.
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However, ¥r, Lynch undertook a soll
collection at 17 of the gummed fallout, gumned
paper ponitoring stations in the United States
end we analyzed the =01l in this laboratory .
for strontium 90 only.

Here we have the results of this
experinment. S o

The figures in red, the ‘-numerator
1s the neasured value, the observed one, and
the figure underneath 1= that predicted by
gunned paper monitoring,

This 1s strontium 90 per square
foot at the various stations as they are
shown on the wmap. , , .

The figures to the right in black
are the ratios, the actual ratios of this
calculation,

. As you may be able to see the ratios
in most cages are over one, In other words
we were plcking up more strontium 90 in the
g0il than we predicted from the paper,

Ags a matter of fect, the average:
ratio, the collecting I might point out,
stations near the Nevada test area which are
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close to ratio one or below, heglecting those
three values or four values we find a ration
of meamured to nredicted of sbout 3,8 with
a stendard deviation of abhout 1,2 o

Thig 1e¢ the basls that we have used
to aprly the factor of four, the gurmed paper
data »nd ss has been decscribed, previously.

'Wb conciude that thlé'dirference be-

tween our gunmed paper recults and rotually
vhat has fallen out of the soil is due as

has been inferred before, to fractionation
as well as the efficlency of our gumned papers,

I right mention, however, that this

data may give us a factor to use and it doesn't
look too btad analytically but we would certainly

favor _a(con@lnuatipn of this program, .

I think just the success of this-
" dnta as it stands would warrant a continuation
and possibly to 1nolude foreign stationg as

- well,

I think that about oovera'it; |

T MR, EISENSEUD! Except to pcint out
that once you get beyond a fé¢w hundred miles
- of the test site, you hove a very narrow range

213
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of ratlo between 2.4 and 6, It is quite a
remsrkable thing.

DR. P, WESTERNS Ig this based on
etrontium 907

¥R. HARTY! This 1s baced on the
mixed flesion products that we heve obtained
on our gummed papers,

DR. J. HARLEY: This includes that,

DR. BUGHERS+ Your prediction in-
cludes the sampling?

DR, HARLEY: No,

MR, EISENBUD: Thie factor of two
1e csloulated in what is up in the éiratos-
phere, .

DR, BUGHERt The analytilcal.

DR, J. HARLEY: Yhere we Sald.
Paccumed S0 per cent lose®, that is 50 per
cent of the cloud that 414 not get into our
gyetem or the firsslon, rather,

DR, WESTERN: Vhere you have the
1,7, vhat 1a that based on} Down on the

-
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chart, 18 that 3,7 baced on Hunter-Ballou?

DR, J. AHLEY S It is bnzed on
their initisl filecion yleld,

DR. WESTERN:! You have the factor
of four vhich bringa 4t up to 30 per cent;if
you aseumne that a large fraction of the yleld
is from thermonuclear weapons, ¥ou are going .
to have atill higher wvalue,

MR, EISENBUD: This ie baced on a
fast yleld of strontium,

DR. J. HARLEY: They were the ones
that put out the fiecion yleld data at one
time, or collected 1t.

DR, FAILLAS Did you examine some
of the 804l semples to see how much you ree
covered?

e

o

KRe Es HARDY?: ¥a don't know how to
spike s s0i1l that 1s a big problenm.

DR. FAILLA: It is probable that
there 18 another factor because you only
covered one factor that was there,

MR. E. HARDY: It is hard to estimate
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what would.remain.

DR, FAILLA3} Vhy couldn't it be
spiked? ‘ .

MR, E. HARDY!} wﬁll. actu&lly wve
ran the =201l by extraction techhiques -
lecching techniquee, This was not complete
solution, It would be hard to predict how
the strontium 90 is tied up in the so0il
orystal lattice and an actual spike would
ascume that it would remsin in ionioc form,

That is the reason why we 4id not
attempt to do thst,

DR. FAILLA{ You would have to
solke it with some more fission product, get
4t on a glass, something of that aort.

DR, J. HARLEY: You ¢cnld mix in
gtuff, -

DR. FAILLA? Yes, then you would
know whether you are reoovering 50 per cent
or 90 rer cent,

DR, WESTERN: Then you would want
to leave it out two or three yenrs in the
wveather, .
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DR. J. HARLEY: Our chemicel ree
coveries of added spilkes of cource ars very
good -- to esolutions at that time,

DR, G. DUNNING: This, I am sdvised,
18 thet there may be three tines more yet to
come down as has mlready come dowgp; am I to
understand that? : , :

DR, J, HARLEY$ It is possible,

, DR, G DUNWINGt It 1s three not
thirty. . !

DR. J. BARLEY? Threeo

MR, EISENBUDt Bix, That is thirty
per cent of a yileld but 1t 13 only fifteen per-
cent of what 1s up there,

DR, J. HARLEY$ It's the other way
around, -

DR, DUNHAM: If What 1s up there 1is
strontium then what fell out?

DR, J. HARLEY: I'm sorry, it's
sirxty per cent, The multiplication 1g.
wvrong becauss we found 3,7 per cent times
four which would be 15 per ¢ent of the total,
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You are right, but due to the fact
that we think that 50 per cent of it has dis-
arpeared from the alr, we have accounted for
"~ 1/3 of what ve will account for, '

: DR. BUGHERS I gee where the ratio
is shown, but I don't ses where the conclusion
followa; where the fractionation has occurred,

: DR, J. HARLZY?! - V¥We can acscount for
a faotor of 1.6 by the measurements that Doctor
‘Erandt has of Just losses on the gummed paper,
~ Here we have a factor of four, It
zay be that our locces of strontium 90 are
higher than for total mixed fiscsion products
or that, further out from the test site that
you get more strontium 90 than you would pre-
dict from Hunter-Ballou,
DR, BRUES: You Aon't have <>
- a direct measurement of strontium versus total
activity on gummed paper soon enough gfter a
ghot, . - . .

DR. J. HARLEY: We have found that
these ratios vary from what Eunter-Bellou pre-
dicts and it i3 our opinion based on Just that
eccunulation of evidence, that the percentage
of strontium is low, near the test site that

218
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increaces as you go away,

DR, BRUES: 8So that the real figure
for what has decscended ia between the last two
depending on the ratio between the la<st two
variables. :

- One that the paper may reject is
gstrontium and the other --

DR. DUNHAM: When you say 50 per
cent loss, it may have been only 15 per cent
loes if there waes real fractionation,

DR. J. HARLEY! §0 per cent is
the figure you select becauce then you will
be nearest the truth no matter which way you
go. (Laughters) "

DR, DUNHAM: Just 50 per cent of
the general activity, but if there 1s real
fractionation with the factor of four to one,
that you only have ten or fifteen per ocent
of the strontium that actually was locst,

DR. J, HARLEY: It doesn't appear
that the factor would be that bad,

For example, the Teapot, It looked
like about two and a half per cent strontium in
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the United States, and not quite three and a /£
half in the rest of the world., I mean that s
is one sort of mild indication of the rage.

DR, BUGHTZR:! Just ae an exerclgse
in logic, we could arrue Just as well that the
whole =ampling system of pots, gummed paper and
everythine elee, only aporecistce 2 fr-ction of
what actually 1s available to the surface of
the earth or what 1z bound to 1it, I think .
that variability of the ratio: shows that,

MR, -EISENBUD: All 1t requires is an
ascucption of fractionetion to eay, a factor of
a little over two which 1s quite reacsonable and
consistent with measurements that we msde here
in the laboratory which wag dctually recovered
end brought out on the air cloce to the test
and at a distance that we find more strontium
on the tect papers as we go out a distance,

As a matter of fact, two I think would
be quite reasonable because this factor of two
19 on top of 1,6 which would bring it up to
the 3,2 vhich 1s pretty ocloce to the 3,8 But
I don't think we really know, :

I mesn, we cannot help but speculate
about these thinge,

#




11

221

DR, FAILLAI Vhat are the British
estimates on this?! Do they estimate that
most of it 1s still in gratosphore?

DR, J. HAKLEY?S That 1! by extra-
polation to infinity however,

DR, TUNHAM: FProm 48000 feet,

, MR, EISERBULS A very ouripus set
of data, ‘

MR, E, HARDY:S I might just add, ‘-
that we consldered our recults a little better
thaen might have been expected, Because the
range as Mr, Elsenbud pointed out, 15 fron
four to six, ,

.8 you oan see the next toplc 1s
Analysis for Strontium-$0 in Milk, VWe've
been running tests since March of 1954 on -
povdered milk, That was first on a weekly
batls and as of April of 1955 on a monthly
baslis, i N

This is vhat the data looks like,:
This 13 Sticntium-50 in wet end dry milk in
the New York area, This is January to De-
ceaber '54 to Decambsr of 'sS.




Now, from January ‘54 through to
about April, 1955, we were running between
14D per quart to 2 to 3D per quart in powder-
ed milk and then in April, or csometime be-
tween April, May and June, we evidenced a
very distinct riee in strontium 90 content,

¥We felt this was quite real, I
might point out that our analytical error 1is
2 tenths of a D per quart, That also, backed
up by our evaluation, this is a real rise,

. Furthermore, ve analyzed soms of -
these milk iteme for other strontium isotopes,
strontium 89 and we received extremely high ,
89-90 ratio-during this period, vhereas

through here, the 89 level was extremely well

below strontium 90,

This backed up our assumption that
- this rise very probably was Jue to Teaspot, This
was during the grazing period and then around
August and September, we presumed that most of
the grazing anicale: are indoors becsuse after
August, we did not discover a distinct drop off.

As a matter of fact, it was very hard
for us to discern whether there was an increace,
a levelling or a decrease becauce we obtained
quite considerable variasbility, In our eligible




results again, feeling that this variabllity
was also resl, .

Just as an aerunption we postulated
that since the animals might be indoora during
this period, very probably they are recelving
e0lids and feed, that very poeeibly hsd been
exnosed to Teapot fallout previou-ly and that
may have been put into the food chain,

Actually, we will support this hypo-
the=ie, by continuing our milk analyses and
ezpecinlly durlng our next pasture seacson we
vill hope to be able to tell whether this is a
levelling off or a deoreass or at what level
this decrease will remain at.

I might aleo mention that we are
analyzing strontium 90 in wilk from other milk
sheds besides the Nev York area, V¥e have
Miselagsippl sending in samples; Wiecouain,
North Dskota, Orepon and St, Louls areas, and
this rise was very definitely confirmed by the
enalysis of strontium 60 as a recsult of the
milk shed location for we did recelve Yery
large increases during this Mey, June and July
perlod,

As a matter of fact some of the Nid
¥ect stations, North Dakota, for example ° ..

223
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wvent as high as 15D per quert,

Now, in terms of -- well, let me eay
Just one thing, first, Back here, around April
of 's4, we also purchaeed : 150 pounds of
powdered milk to run as a control in order to
deterrine whether contamination had occurred
at any point in this sample and this 13 the
result of a continuous monitoring of this cone
trolled milk as we crll it, Say from Janurery
'ss through thie period when we dicscovered this.
rice,

Then as you o=n see, it's running
between two and two and a holf D/M per quart
as it was at the beginning of 1954,

¥s were also continuing this control
monltoring except we ran out of the initial
control at this time, V¥e purchased a new
batch becauss we are now at a higher level be-
cause thig 1s during the game riae,

In terms of toleranoe, assuming 1500D
rer minute per quart of the highest result we
have obtalned to date, is about one per cent,
And as of the fall of 1955, the laet sampling
period, we were running atout 5D/N per quart
which is about 1/300 of tolerance, Exzctly
what thls mecns in terms of human accumulation
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is quite 4ifficult to ectimate, I'm not even
going to attempt to do this except to say that a
huoen anslysis program 1s under way to try to
estinate this body burden of etrontium 90
sccumulation,

Juat ona other point concerning the
dry milk in the New York area comparing this
with our s0il dsta we counted -- we feel that

ve have accounted for 400 D/X per square foot
of strontium 90 on the 201l of the New York
area and this may be coompared with SD/M per
quart of strontium 90.of pilk as of the fall

of 1955.

DR, EPIEQGEL: Do you have any
figures on the samples that have been collected
from overseas or have they been too irregular?

MR. E. HARDY!: Milk samples, you
mean, I belleve, Chicago 14 the dest on this,
And looking briefly through that report, there
are come reaslly highs and reasl lows as a
patter of faot,

DR. SPIEGELS  The same thing with
the 2011? '

MR. E, HARDY! Yee, VWe ars monitoring

& as well, I forzot to mention that
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resulte, has been running
about the sames as eontrolled as a matter of
fact, right through August and it 1s only dur-
ing thlsg perlod of September, October, November,
that we are also seeing an increase in the

strontium 90 cont;nt in that milk alco,

MR, EISCZNBUDS The last 1tem on the

program 1g John Harley's final recapitulation
I guess, of the Pacific VContamination story,

' This sumnmardzes everything on this
figeion enalysis, And now that we have that
¢leaned up we can'start all over azalin,

This is the Troll Cruilse,

DR, J, HARLEY: VYg haven't gotten
this cleaned up as much as we would like 1¢,
I'm just going to give a few seconde’ summary

here.,

I think, as you 211 know, after the
March 1st Intereet, there was oconsiderabls
interest by the Japanese, '

They sent out an ogennographls
vessel on this crulse which ies outlined in

reqd,
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The highest result that they ob-
teined vas on this leg which was about 150
kildmeters west of Bikini, Then on this
leg they have their highest spot here and on
this leg hers (indicating).
)

This was with the 1dea that this
was going out with the ocean ocurrent and it

might be worthvhile to explore this even at
a time, & year later thsn the ¥arch 1st sghot,

That was Operation Troll and we -

- ocovered considerable distance in the Pacifio
in our course and we found vslues which are

indicated here rs a number which is D/ per
liter of cea water per slash as againet D/N
per gram of plankton,

DELETED

Our most important feature of a study
such ag this, this 1s nice sclentlfic inform-
ation, would be the recults on fish - that 1s




—

the edible portions of the fish and how much
material wvas present,

In the first place we 4idn't catch
very good fish, we weren't very good fisher-
men, we bought threes from a Chinese fiching
vescal which we halled off the coast of
Mertl.

The only incident I'a like to bring
up is the fact that after about ten minutes
they managed to run up a Chinere Nationallst
- Flag but we felt that -Af our cship had had a
Russian flag they could have gotten a Communist
flsg up in ten seconds, (Laughter.)

They had to dig into the sea locker
to get that,

Our general conclucions from this
eruise roughly was, that there wae widespread
lov level activity throughout the Pacific with
a maximum velue of about six hundrsd D/X per
liter and that the plankton ran roughly a
thousand times the sea water at times; that
is, a liter of water wns roughly equivalent
to a gram of plankton and that there was con-
centration in the current streams,

¥hen 1t came to fish, a féﬁ fish that
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we had we came to a8 vslue of three and a half
D/M per gram of fich ach which 1s about one
per cent of the permigesible level and that 1s
as-uming that the person lived entlrely on a
diet of thst fich which of cource, in Jqpan,
18 not completely imposcible,

DR, WILLIAM BOSS: What type of
fish wag this? _

DR, Jeo HARLEY: This was the tuna,
¥e felt after we got through that one interest=-
- ing feature would be to calculate very roughly,
(you understand that we dldn't really cover this
ocean ~in the way we would like to for this .
gort of calculatlon) how much of Castle aid
we account for by thase 'sea water measurementas
and 1t looked like about twenty per cent. we
could account for 1n this reglion in here,

If we teke a larger region where there
wag some actlvity on the return to the States in
the lower level, you might be able to bring that
up to thirty per cent by integrating a large area
of ocean and a low level of activity,.

But, it was rather interesting that
we were in the same reglon,

e A
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I think one of the conclucions haa to
be that in any operation such as Redwing coming
up, that we are golng to have some sort 6f in-
terest in what goes on in the ses, both in
forestalling publio relation problems and 1n the
actual scientifiec intarest, '

For that reason, I feel that what we
ehould try to do is to perform a time study of
the zotivity at =ome region of the main North
equetorial current, that is to traverse this
North equatorlal current at reacsonsbly close
intervals and mescure and the rough course
that I would set up is to take Guam as the
headquarters and to take a rur, roughly like
this &2nd go beck to Guem, This would be a
_crulce of about 400 miles vhich oould be run

every four days by a clow ship {indicating).

Samples could be tpken off the sur-
fece] the correlation there of surface snfé
depth 1s pretty good and it would give us a -
chence to see at what rate this material is
borne through the North equatorial current.

At the same time, we will have to do

-
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some work on fish samples, preferably I pre-
sume, taeken more or lese at the consumer level
to see that the levels remain at about what
we found for Castle.

Now, there may have been hotter
fish found in here right after the test, but
in terms of the mctual ~- probably the most
toxic of the i=otopes still, ve are only deal-
ing vith a few per cent of the permissible
levels g0 far, This may not hold, but that
13 our best estimate to date.

MR. EISENBUD: Thank you, John,
Gentlemen, the adjournment time is 5:15, 1t
is now 5:00., I had hoped to be able to mrke
a few summary remarks and project a little
bit of this into the future, but I don't need
to do this now, I can do this tomorrow.

, DR. FAILLA: It might be better to
do it now,

MR, EISENBUD: ' I want to re-emphasize
that the program you have heard tofay is a pro=-
gram that 1s in progress now.

If you heard it eix months ago, 1t
wouldn't be very different with one exsception,
None of the items have been reported in internal
reports, )
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We have a few things that we are
thinking about for the immediate future and
I would likes to mention a few of these,

¥e think that one very intriguing
study cen be mnde and plans are on the way
to implement this -~ *Uterik® Atoll is the
atoll furtherest from the March lst chot
wvhere people were exposed got initially about
15 roentgens =nd then they were evacuated and
they returned,

They had been living on that Iglsnd;
now that Ieland 1s safe to live on but is by
far the woat contaminated place in the world
and 1t will be very interesting to go back and
get good environmental dete, how many per
squsre mile; what isotopes are involved and a
gample of food changes in many humans through
thelir urines, so as to get a measure of the
humen uptake ~+hen people live in a contaminated
environment,

: Now, data of thie type has never been
available, While it is true thst these people
do not 1live, I would say, the way Wesgterners
do, civilized people, it i1s nevertheless also
true that these peorle are more like us than
the mice, 80 that 1s something which will be
done this winter, '




We are very much impressed by the
fact that thisg may be the lact decade maybe
only the last few years in hilstory when it
will be poseible to really get some good
data on natural radiation,

The natural b=ckground has not been
really disturbed yet, It still reads the way
it alwaye hae in my estimates, but 1t 1s
changing fast, In ten years from now it may
be too late to ever know what people were ex-
posed to back in the aboriginal days of 1945
and 1950, .

I think also that with the inatru-
ment, with componentsg that hiave become avall-
able within the last year or so, it is quite
feasible to mrke these low level measurements
over large areas, relatively inexpensively.

We are going to take worldwide, we
hope, documentation of beckgrournd both as re-
specte gamma radiation and the preponderance

of natural isotopes and Leonard Solon is going

to undertake the gamma background study and
John Harley and hls staff, the isotope abund=

ande study,

We think that this is something --
wvell, what we are going to 4o is try to have
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" & plen rendy in the next few months so that
we crn prezent it for pcselble internntional
cooperation, ) :

Included in such a study for example,
would be the quality of the natursl radiation
which hae never beesn really measured,

Then, Mr, Blatz has been concerned
over the general problem, I know he has been
ooncerned, Dooctor Failla for many years of how
you exprecsced the dose in relation to this and
how particular do you eveluate thé¢ soft come
ronents of radiation ®o that we are going to
take a look at the whole of our basioc concepts
of this meacgurement in which everything is
expressed in one unit regesrdless of energy
vhich may vary quite a bit, snyvhere from two
thoueend up to a few million, :

Thie will involve some better informe
ation about the gamma spectrum of rediation as
i1t occurs not only in military situations, but
in industry -- how much of it is up near the
. 2,2 of radium of how much of i1t is degraded
down,  It's never been measured and that is
going to bo undertaken starting soon,

As regards the long range plans 1n
the leboratory, I think it's a ouricus thing
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and as a historical reacson for it, we really
don't have a charter,

¥e started out as a sort of - just
a looal laboratory in the New York Operations
Office, and more recently, in the last feovw
years, we have been working for every Oper-
ationg Office. , _

We regerd ourselvee, and I think
we are similarly regarded by Conovan and
othere, e a sort of an operating arm of the
Division of Blology and Medlcine but this
dcesn't appear on paper,

We do these thinge, we get huge sums
of money with which to carry out these pro-
grame, but we have to deccridbe our mieslon,
end I think for the first time it is poesidle
to describe it becsuse elvilian application
program s involved snd the kind of things
that we heve been doing for contractors rather
successfully, I think for the past nine years
are wvhat we can do for the long pull for the licenses
as the Comziseion undertakes to implement $ts
responeibility Ain the heelth and safety rield,

Somebody is going to have to provide
a central check point, analytlcsl facility and
instrument ocalibration fsoility -- most of the
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things we have been doing are going to have
to be done to some extent for the licensees,
On what scale, we don't know} it just depends
on how big the Atomiec Energy géta,

¥e certalnly will continue thisfall=
out monitoring program longer than we ever
enticipated we could do it, becauce, even 1if
the testing stopped now, we would continue to
have fallouts certainly for a decade,

There's a continuing program.thers
wvhich we regard Just-'ae a one-chot proposition
which would be over once the tests are over,

¥e are very much intaerested in the
economics of radiation reactions and =ome of
the studles that have been decscribed to you
today, particularly thie oorning, are import-
ant, - !

. ~ | }

¥e will continue to design programs -
to design prolects of that type and al-~o de-
.pending to some extent, on the cooperation we
get from the contraotors involved because when
you go in to this relationzhip for this kind of
a Job, you are challenging some of the pdminie
strative wisdom, telling them they ought to
burne these bales of paper out in open fields
inetead of wrapping them up and sending them
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" to a warehouse;, o

This 1s not easy to do, but we
will try 1¢, :

- E Then'last, a8 Just something to

think sbout, the =mell Atoric Energy Programs

" that are dbeing developed around the world, are

going to need some place where they can go %o }

get dbaclc information of the kind that ve, havc ,
got here,

~

I was rather imprescsed by one
visitor we had - a man named Ahmed, vho was
Chairman of the A.E.C. in Pskistan, He had
been over the country by the time he came
here, He had gotten to all the National
Laboratories, he had seen most of the reactors
that were allowved to be cshown, seen all the
big accelerators and he was very much impressed
and & showed him throush our laboratory in about
‘an hour thinking that 1t would be boring after
having been to Argonno and Brookhaven, And then
ve went to lunch,

At lunch he sald, *would you mind
if I came back to your laboratory this after-
noon and handled some of those geiger counters'?
And I saiq, "sure, come on back, .

OE Aﬁc\v\wﬁ'
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. . It turned out that his mission

in this country was a very simple one,

He had two thousand dollars to spend; it

was his first A.E.C., appropriation} he wanted
to know hovw £6 do it and hs decided he was
going to buy two thoussnd dollars worth of

- gelger counters for his geologliste, And here
ve are taking a wan like that, we ares showlng
him God knows what,

He came back here and he spent all
that afternoon and part of the next day and
this impressed me with the fact that, "by
golly, we are the shirt-sleeved kind of,
people that the overseas laboratories can gst
thie xind of information'from®*, S

Well, if they want to, they can take.
a scaler and operate the way dur people do it in
the afternocon, using survey instruments and,
the kind of things they will have to use and
not sending them over to see those blg e~
actors,

Thiu capsulo ia fhe kind of thing
we sge for the future, but we have a very
cloudy opryetal ball in this business,

I certalnly appreciate the opportunity
to present this program to you and I hope you
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will come Dack s=oon,

DRe FAILLA: Thank you, Mr, Eisene
‘bud, I think that we have enjoyed vieiting
your laboratory and we arpreciate all the
work that 1g being done and you are doing and
all the wonderful plasns you have in mind, and
we wish you good luck,

KR, EISENBUD: Thank you,

DR. FAILLA: Dootor Dunham wasn't
here this morning, Po you have anything that
you want to bring up now?

DR, DUNHAM: I have nothing to
bring up. I'm sorry I couldn't be with you
this morning, Merril d4did4 give me, about a
month ago = or his peonle did, a very quiock
run over of things and maybe if I had the
chance to listen to it agein, I might have
understood it a 1ot better,

I xnow you have =11 enjoyed this,
and I think at this point we ought to make
arrangensnts to go out to -- who's the
fellow who 1s having dinner for us or something? -
Vhat about tomorrov morning? I think instruct-_
lons on that might be helpful,
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« PROCEEDINGS

Saturday - January 1%, 1956

- an ew

DR, C., W, BHILLINGt To those of
you who were with the Advirsory Committee at
the la<t meeting in Yachington, I think you
will recall that wve had two precsentations
for that group. One by Mr, John Hall re-
lative to the problem of our foreign effort
as 1t related to edudation and activity,
and the second one by John Kaufman relative
to the domestic problem, the problem here in
our country,

And after thils meeting I 414 a very
foolish thing, I talked to Chuck Dunham and
said, "we really ought to do something as to
the Divieion of Blology and Medicine becauze
the challenge had been handed to us as you
vill recall and I felt we chould pick it up,

Chuck sald, "fine, that's a good
idea, You pick it up.® That 13 the reason
I am steniing before you now, making an
attempt to plck up certaln parts of i%,

I would like to have you be very

AN
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ceritical of what we have in mind ang if
possible construct 1t so that we can go
ghead and eccorplish what I belleve is
neceegsary.

I will not take any time to de-
velup the necessity for the vroblem of
having more and better trzined sclentists
in this countyry, This has been developed
by every speaker, I think, within ths last
year and in Washington psrticularly, they
are all Jumping on the bandwagoen,

However, as far as the highest
euthority of the A.E.C., 1s concerned, X
will resd two short quotations from two
rather long speeches by Strauss,

Coming before the International
Atomic Exposition he told about the tremend-
ous poseibilities of atom in virtually csvery
Tield that contributes to 1ife, liberty and
the pursuit of happineses and I am reading
what he sald,

%Yot there 1s a cloud just over
the horizon of that bright promise even
though 1t may be obscured for =ome by the
daz2ling brilliance of what has been already
pecdtpliched in exploiting the peaceful atom,

ﬂ
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and the gloving descriptions of the untapped
treasureg still to be found within the in-

visible nuocleus,

*You men and women of science and
engineering reslize -- more acutely than the
rest of us — that our country could forfelt
many of thogze treasures unlese it continues
to have suffieclent numbers of trained people
like yourselves, poscessed of the skill end
imagination to prospect and mine them, and
to bring them into the lives of the people,
¥e must have a large-reservoir of sclentifie
and engineering talent, and mske certaln that
this reservolr is constantly replenished,
otherwiss as & nation we will be out-distanced
and left behind.

*The fact is that as a natlion, ve
fsce a mounting shortage of e=killed manpower
-~ & shortage which involves every field of
sclence and engineering, and one that is
particulsarly serious in the field of nuclear
technology since the nuclear art depends
upon praptically all the many specialized
skills of sclence and engineering.$

One other very short quote - he .
found something in Shakespsare I thouyght
vwas good here, ".... ourgelves and children

|




have lost, or do not learn for want of
time, the sciences that should become our
country."

Shakegpeare said thias way back
" there and I've heerd a good many peoplo
say the same thing recently.

He goes shead and in speaking of
the need for trained sclentists he cloges
with these three sentences,

"It 18 a paradox that we should
find ourselves at thils point in history
suddenly poorer by the very means by whioch
our greatness was achieved,

¥Thig is the 0014 war of the class-
roome.

*In five years our lesd in the
tralining of scientiste and engineers may be
wired out, and in ten years we could be
hopelessly cutstripred., Unless immediste
steps are taken to correct it, a situation,
already Aasag-rous, within less than a decade
could become disastrous.®

That is a quote from our bose and
with that in mind, we began -~ there zrs lots
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of other similar speeches, many of the
Commissioners have said the same thing and
we are familiar with 1¢,

But, with that in mind, I Just had
to rind out if I could, what A.E.C. was
actually doing and I was quite surprised in
this review,

I got in touch with Magsey, and
ehe i3 writing a big document, This 1s a
rough draft and I am definitely not going to
read any of it but it indlcates, I think, if
I simply read the 1iwt of things she discusses
what wve are trying to do, eo far as Atomlo
Energy 1s concerned - to 4o our part in thie
matter of training,

She points out University o Re-
search contracts have people trained on
them, Of course ws realize that - gradu-
ate training of the A.E.C. laboratory,
resident graduate program, college
graduate program, research participation
program, fellowships, radio isotopes train-
ing program, cancer research, reactor techno-
logy training, on the Job training end other
kinds of training and she writes quite s dis-
sertation as you can see here of the varlous
agpvects of this training,
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Then the McKinney Panel asks the
question in effect, soying that the Act
ien't quite clear, that the Commission has
a definitely defined responsibility in:
training.

*What do you consider the respon-
sibility®, the questionnaire asks,

Anda the answer was, "the A,E.C,
has for years provided considerable support
end impetus for training in the Atomie
Energy field". The,folloving efforts
should be noted,

1. Through several assistants to
schools at all levels by providing informe
ation, training, materials and equipment ex-
hibits and advice on, of course, ocontent,

2. Courses in instruction -
3. (Continues reesding).

And sudden visits of foreign
students to the A,E,.C, facilities, That
gives us some idea of the training in a
general way that the A.E.C, as a total
organization is sponsoring,

4,,‘,
#
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: ¥hen I vent down to Oak Ridge,
I started talking training there o6n some
of the ideas that he had teen trying to
work out, and I found that Alex Honger, in
his Biology Divieion has two pages of things
that he has been doing in this area,

I think, as far as I am aware =
end I stand corrected if thise is incdorrect,
Oak Ridge is doing more than sny of our
other laboratories so far as training s
concerned, both in the Oak Ridge laboratory
and of course, in the'Orend Inetitute of
Nuclear Eciences,

They have, for instance, a travel-
ing lecture program in which you give one
hundred to one hundred and fifty leotures
each year -- I'm telking about Alexander
Hollander's section right now; this vhole
paper 1s on that, - the Osk Ridge Natlonal
Lsboratory, Blology Division and the inter-
esting thing 18 that I saw some letters
vhen I was there, one from the Dean of a
girls! school where one of the ecientists
from Alex's lab had talked a2nd they were
really quite excited,

Four or five of the other girls
had changed thelr major becsuce they had
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suddenly found out in the South, that a
girl could 4o something becides being a
gecretary. It was the only thing that
they thought they oould 4o as far as work
was concerned and they found that there
was a place for them in the laboratory.

Four, after this one talk changed
thelir major and when you realize from the
information we are able to get between 70
and 80 per cent of the MD's in Russia are
female and many of the other scientists
are, we certainly shéuldn't neglect that
area of interest too.

Then they have a research program
down there, They have, for example, summer
courses, radlo blology, a six weeks' cource
in radiation blology which was taken by the
menmbers at the University of Virginia during
the last two years and then our radiation
blology course was started under Duke Uni-
veraity last year and will be repeated and
s0 on,

They have a whole series of things
where they bring people in to be trained at
the laboratory and where they go out to give
lectures, where they especially arrange for
& epecial course to bes given during the

-
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sunmer, all designed toward creating more
interest and eventually developing more people
who work toward a scientific degree in one of
the many disciplines,

The ORENE 48 particularly active
in this, but active almost entirely in the
physical sciences and nothing in the blolo=-
glesl sciences,

¥hat the Alex Eonger's group is
doing is the only effort in the biologlcal
solences that I was able to find so far as

‘the Commission = the total Atomic Energy

COmmieeion 18 concerned,

¥e had a chance to hit this in the
202 hearings, Thig i1s a precentation before
Congress coming up sometime in the next
month or two, I will not read these beceuce
they are not of su”ficient interest but to
let you know that the Diviesion of Blology
and Medicine 4id4 put out a 202 Treining
Document and this was combined with the total
training of scientists and engineers, a docu~-
ment which the total A.E.C. is goling to present,
And so there is an interest in this from that
gstandpoint,

Then, in addition to this, Chuck
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Dunham can talk better on some of these
things than I can because he was a member

of the Committee, but they have Araft papers
that are designed towsrd a final effort to
really clarify the total problem of edu=-
cation and training and the duty and the
responsibility of the Atomie Energy Com-
mission,

These draft papers are to present
the things they now consider to be legal
and the things thet are doubtful or illegal
under the law are to be presented with core
rective legislation proposed so that we ocan
do the things that are necessary to do,

Thig draft paper is again mixed up
extensively dbut gives a lot of interesting
information, )

~ Then there's a speoial A4 hoco group
that is rather interesting.

They met together to talk about
the busineas of fellowships and this is the
one that you were on, Chuck,

A number of very interesting ideas
came out, I was quite intrigued with one,
They had three types of fellowchips discuassed
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here, One was the Top Prestige Fellowship;
this is the one I want becruse it carries a
stipend of ten to fifteen thousand dollars
a year which I think is very nlce,

Then there is a High Prestige Fell=
owehip and so forth, Actually what is
happening here is that the boys were told at
the beginning, dream anything they want to
dream,let's see what we can get out of this
and this document 1a not one that has the
vholehearted approval of the total A.E.C. at
the precent time but.this is a series of
ideas - and they have a great many different
ideas for travelling lectureehip rrogranms,
80 forth =2nd so on with honorariums and all
that sort of thing that one would 1like to do
if you had the money =and had the ability to
really get into the training program,

I think this 1e good tecause there
is no use in starting out of thinking in nig-
gardly terms, you might as well think big and
then go down; 1t's much better than to start
with 1ittle and get beaten down to nothing,

I am rushing becauce I want to
have some chance for discuseion because there
are several things I'd 1ike to have, I am
not yet at the point where we present what we
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really want to do, But there is one other
backed up plece of paper, These are facts
bearing on the high school science of students.

In case anyone doubts the fact
that there is a problem, read these yellow
pages and see vhat we are up against there.
It's a 1i1ttle bit rough,

We have, I think, by this at least
establiched the fact that there is a need for
gomething to be done, If not, I'1l be glad
to document that further-»nd we have esta-
bliched that the A.E.C, §s at least aware of
that becaucse we are bearing an interest in
this area,

We have a few ideas of our own
that are quite largely berrowed from others
but there are =ome 2dditional piecesg here
that make a little Aaifference,

So that there will be no misunder-
standing about this, I will stick falrly
olose to this text, although I will not read
the whole thing,

This is the presentation that we,
as a Division of Biology and Medicine = this
13 not my own, everybody has worked on this,

9 A&c\r\“ﬁs’
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present to this A3 hoo Committee that is
going to oconsider these new ideas and in
the meantime, in talking with these various
paople 1nvolved, I talked with a number of
them - John Hall, Kaufman and others,

They said, "well, walt for the
Committee, Let's get going becsuce what
you want to do sounds to us to be both right

and legal and very much what should be happen-

ing.*

Xith that in mind, we have made
gome tentative contsots that It1 tell you
about,

Just a review of the facts in back-
ground material. I said in ths context of
this particular document a brief review is
all that i5 necessary on some of the facts
bearing on this problenm,

a. Technology in our netion 1is
advancing so rapidly that an sver-inoreasing
number of scientists and engineers are re-
quired each year,

b, Katicnal survival depeirds
quite largely upon our technological advances,

252
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6., More trained sclentists are
needed for resenrch activity vital to our
national progress.

d. The Rugsians are rellably re-
ported to be directing their educational pro-
cess so as to produce an ever-increasing flow
of tralned sclentists and engineers into their
national effort.

e, It is reported that the number
of hlgh school students taking mathematical
and scientific courses 1s decreasing each year,

£. In sdaition, it is reported
that with each passing yeaer, fewer students
are electing science courses in college.

g At the next level, there is -
2lso an albrming chortage of graduate stu-
dents in sclence and engineering,

h, As a loglcal corollary, it
follows that we have a decreasing supply
of career scientists and engineers -- and
this im the presence of an ever-inoreasing
demand,

This sets the stage for something
to be done,

Y

253

. ‘“‘ K TR



L %

gy

/
= = 25

Next in the discussion we point
out that there are many posesible solutions -
to this problem that we are not in any way

. thinking about one solution as better than
another, but At least we have some idea

what we would like to go =head with,

¥e will also point out that this
is not, so far as we are concerned, a uni-
lateral approachy This should be done as
it 18 being done by the phyciocal sciences
and so forth, that we are simply adding our
1little bit to the total program.

Now we recommend$cre

. 1, Establiesh at A.E.C, Kational
Laboratories and other selected institutions
== gnd this i1s the point that may be in
question so far as how we handle it -~ the
other selected inctitutions a summer course
of instruction for high school and Junior
college teachers and for sclence professors
of small colleges,

The rationaleof this 1s, that from
what we ars able to rind out in talking to the
various educators around ¥achington and in
other nlaces, and in talking to Eolence Ber-
vice at the National Science Foundation and
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gome of the others who have been working on
this longer than we have by a good Qeal,

point out that ths really only way you are
going to beat this downward trend is to get
the sclence teachers in the high schools
interested in science themselves to the extent
that they resell 4t to thelir students and thie
is not too easy a proposition when you find
out that some of the high school tesachers
vere trained, so far as their formal education
was concerned, aither in musiec or art or liter-
ature or athletlics or something like this and
then they turn around and are told that you
will teach a science course and 3o it is a
fairly rouch proposition,

2., Plan the content of the course
of instruction - which we plan to give -« =mo
as to provide ensugh general information cone
cerning the use of atomls energy, so as to
equlp the teacher with material for his general
ascience course, both for lectures and for
demonatations.

The idea baock of this is that the
gclence teacher himself sees boys and girls
every day during the nine zonth period of
their school, You ought to give him the
tools and let him present them to the children,
because what has happened ig¢ that you are

/’,//
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undercutting the teacher in the high school
and in the junior college when you bring in
the great beautiful demonstretion and a man
from the outside gilves the lecture -- it's
really quite easy to come in with a lot of
gadgets and a lot of power, you see, and
give one lacture and the etudents would say,
'well, wasn't that wonderful} what's the :
matter with that dummy high school teacher;
vhy 1en't he on the ball, why doesn't he
know about this?®

The approsch therefore here, is to
equip the high school teacher in the summer
course 80 that he will be the one who can
inepire his students becruse he sees them on
a da1ly basis, You have got to set up
oredit for thie too, if you possibly o=n,

Now, in talking with the colleges
= with the few that I have talked with, they
are verfectly willing to give these summer
courses so that a person can have oredit
towards a Masters off a Doctor's degree be-
cause many of the high school teachers --
of course they get pald according to how
high a degree they have and this is part of
the 1dea, And then, of course, a number
of the small college teachers may be
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advanced in degrees, but they are an ad-
vancement and we have to set up different
types of instructions so as to esccommodate
the getting of advanced students,

This perhape vill not be the
first year, but from then on you certainly
will have to set up courses that are at
different levels of difficultness.

We will have to glve some type
of assistance to the university itself or
to the laborstory. -

Ve cannot turn to one of our labs
and say, 'look, set up thls course and do
this thing®", without being willing to put
out a little additional money on this,

If it 4s in a university we woulad
hav~ to be willing to equip the laboratory
that they are going to use for demonstrations
and for training in the laboratory part of
the program.

Then, it seems to me, we will have
to furnish at least one full time salary.
I'm talking of the university for the moment
and not for our own laboratory - one full-time

Vb
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salary of someone who can set up, ride f}‘
he:d on the thing and run the laboratory
part and introduce the visiting professor,
so forth and so on, so that you have one
man who s 1dentified with the course of
instruotion and the high school teachers
vho are taking the oouraze can go to him
for the 1ittle bits of advice that they
want from him in each dny,

This would mesn of course, one
full time salary. We are going to have
to run these schools at any other than
present A.E.C, installations,

I'm sure for the first year or
two we are going to have visiting lecturers
coms in to cover some of the more oompli-
cated pnrts of the progranm,

This means that we will either
have to lnorease the anount of money allo-
cated to the laboratory involved -- for
instance, if 1t were up here in Boston at
Harvard, for example, in one place where
they are willing to do it, we would have
to have some of the Ogk Ridge, Brookhaven
people go up there and we will either have
to vut money in the Barvard contract to pay
for transportation or we will have to auifient

S
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the oontract down here, one of the two ‘t
seems to me, ‘

In other words, funds for travel
expenses and an honorarium for giving a
lecture providing it's an outside man, you
would probably have to get,

Then, of course, comes the problem
that you would have to face, We can't run
this on a one year basis, We have to look
forward with it for at least two or three
Years before someone else can begin to take
it over.

Another point that is very import-
ant is, you have to assist. the person vho
attends the course = you have to agsist the
gtudent because the National SBclence Founda-
tion found out in a fairly exhaustive study
of this t--~* theems poor high school students
are about the same as college professors;
they are going to 4o something in the summer,

Most of them eilther high school teachers
or the young profescsors in some of the colleges
have to 4o something during the summer to
supplement their income,

Lots of them work in the nearest gas
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station, so forth and so on and to get }em
into this, the National Beience Foundation
gays You have got to pay them something.

They suggest on the averare of a
$100. a week to take care of all expenses,
In other worde, you pay them this money.
Thet 1s wvhat they are doing, If we 40 work
out anything, we would not want to pay more
nor less, I don't think,

We can't run into competition in
Washington between various groupse, the
National Sclence Fouridation has worked this
out. They give an extra £30. a month for
each child too, so that they ean bring their
femilies along if they want to and have a
l1ittle extra for that,

The National Science Foundation
has definitbly promised that they will -
if we start anything like this, will be
very heppy to come in with us on a joint
sponsorship basie, This takes a 1little
curse off so far as the Buresu of Budget
in Congress 1s# concerned Af there 1g any
part of this that might be in question, I
don't think there is, tut if there should be
a2 queation on that the National Eclence
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Foundation hag the law to do all of th‘ge
things and the part that is in question
could always be supoorted by the National
Bcience Foundation, Being a good Washing-
tonian, this ought to work out all right.

There is one other thing that has
to happen and that 13, you have to assist
the teacher in one other way.

(Discus=ion off the record.)

What we plan is this, That a
high school teacher who comee to the summer
course, who has successfully completed 1t
be allowed to take with him a kit,

In other words, the man himself,
like we say in the Kavy, i1s married to the
equipment; the equipment vithout the ability
to use it is really worthless and 2~ a?dition
to this, many of the high schools in Etates
have laws that you can't even give them
things, So you have to give the man this
plece of equipment, '

This i1s being done now, down at
Oa2k Ridge, and they tell me that %% 1s legal
in this sense - what you would 4o for instance
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if you have ten students visit Harvard’
this summer, ten high school teachers who
ere students at Harvard this summer and you
would have ten kits in the laboratory and
this kit would be a simple source and what-
ever the boys in that outfit think we ought
to have -« well, it would be enough so that
when the teacher goes back end avpears be=-
fore his students he wouldn's just have

to say Atomic Energy is wonderful,

He would say, "look boys and girls,
hers 1s what we can do blologically, physlcs
and so on,

This is not too ambitious a progranm
I don't think, Harry Kelly wants to have at
least five, He is a National Science Foundad
tion man in this area of interest, but vhat
ve are thinking of 1s perhaps three or four,
I don't know whether we'll have money for four
or whether we can get them activated, but three
or four such programs, anyway. ~

For instance, I went up to Harvard
and telked to them about it., The Harvard
Medical School combined with the Harvard
School of Education, are very hsppy to put
on such a program thls summer sllowing credit,
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the laboratory to be the Harvard Kedic‘*
Bchool and =zome of the educational parts
to be run by the officers,

I talked to all the people involved
and they s=21d, "thie i1g fine", they would be
deliphted to do it, Harvard would be one,

Phe University of New Mexico al-
resdy has a preliminapry proposal for something
80 nearly related to it that it could dbe
changed without sny trouble at all and there
you have close by, Los Alamos and the Randy
Lovelace set up.

The thing we talked about was our
ability of actually running it at los Alamos
but there may be complicatidns for running
it, partioularly thils summer, this year, but
we could run it at New Kexico, for examnle
1f° these other peonle come over and give
some of the lectures and then let people go
back ~ the rtudent group go back to the labora-
tories there for special demonstirations and
so forth, that would be inconvenient to give
80 far as tranefer:of equipment is concerned
to New Mexioco,

Then, down in the Bouthern area,
they already have been r»unning one at Beaufort
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under Duke and this would be just a matjfer
of reactivating that this summer, The
University of Virginia - Alex is not quite
ocertain as to vhether or not he ought to
tackle that one because he ha< not been too
happy with the way it ran snd he does not
know whether he can spread his forces too
thin because he wants to work with the
Beaufort,

Then of course, we are talking now
to Dooctor Dunham and I talked about this one
actually at Brookhaven here becauze there has
been a slicht amount’of political pressure con=-
cerning Brookhaven taking over more training
sctivity, If we started one there, this seems
to be fairly easy to do.

This has been cleared around the
1ine in Washincton so far as the other agencles
areconcerned, There is real interest on the
part of every agency I have talked to includ-
ing representatives of Health, Education, Welw :
fare, National Soience Foundation, Science
Service.

I talked with some of the people in
the Navy 3ust from the standpoint ot advice;
they think it's a good idea,

I
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There 1g one other rather ooﬁ,bo-
versial thing that I would like to bring

- 4n, This 13 quite a separate situation

now, that 1s they arse running what we ocall
the statlion-wagon prosram down at ORENS,

That 1s starting there this summer.
Vhat they are doing - and this is under the
Rational Science sponsorship Jjointly with
ORENS, they are bringing in high school
teachers who are willing to teke a year off
of their high echool teaching,

¥hat they are going to do isequip
these high school teachers with a station-
wagon as a means of transportation both
for them and for their demonstration materials
and they will furnish them with a large
demonstration kit, bigger than the one wve
had planned to give to the high school teachers
thefmaelves, ‘

They will have training both at
Oak Ridge and under contract - as I under—
etand it, with Duke,

The National Science Foundation
vants Narry Kelly and personally Harry Kelly
wants to add a bliologically orlented statione
wagon, .
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: They had a pow-wow down at OH*NS
and ORL together, and got on the phone jointly
vith me, and sald that they could not see
running it for one; would it be possible for
ue to add two and make it three blologleally
oriented station-wagons, There are only
going to be elght altogether, '

The physiclsts don't think they can
glve up half of them or even three, but they
would be willing to give up one Af we ocould
add two to it,

This means vaying a salary, of
course, of the high echool teacher durling the
summer and they can train them down thers
without any question in this joint training
progran,

, These are the two concepts at the
moment that we are trving to push for this
summer,

One, the training of the high
school student, and two, questionadbly, the
picking out of two biologlically oriented
gstation-wagons and these are the things
that I would like to hear discussed,

I made this presentation muoh too
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" rapid, perhaprs, I am, I hope preparejito

anewer questlions in more detail, in cal® ' .
you ask then,

DR. FAILLAS Thank you,

DR, GLAES: Moy I start the dls-
cussion? I am extremely Jfnterested in this
program, I think it'q a great step in the’
right direction and having sald that muoch,
let me go on to make a few points about
methods of approash that I think are extremely
important in any effort of th;s kind,

Just the day before this meeting
of the Advisory Comnmittee started, I was
attending here in New York, the first meeting
of a Committee set up under the American
Institute of Biological Sclences on this very -

" question = the border question; not Juet this

question of education of peovle who would know
something about Atomic Energy, but a blologist
and recrults for the teaching profession in
general,

Hy point in bringing that up is thls.
I think it ig a matter of fundamental strategy.

Ae this program is laid out, it
appears to me to be a kind of benevolent
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paternalism, That 1s, the A.E.O. seegfthe
problem and 1s interecsted in doing something
about it and it 1s going to initiate and
carry out a program to that end.

Row, the A.E.C, has already gotten
the reputation among biologzists and a reputa-
tion quite undeserved I think, of being a
little bit stand-offish,

It is so wealthy, so powerful that
it goes 1ts own way, somevwhat 1solated from
the point of view of the generality of
biologlsts,

I think that inaugurating a program
like thie, what should firet of all be kept in
mind 13 the desirabllity of encouraging the
biological profes<ion itself to do this thing;
%o cone along and work with the A.E.C. in de-
veloping 1t and not to try to set up a program
aii say, "all right, here's a gift package
for you, how about taking 182"

Both ONR ami‘the National Science
Poundation have recognized the importance of
trying to get the dilologlcal groups to work
this thing out for themcelves = to work out
these problems for themselves and the exist-
ence of this Committee that I mentioned to

b,
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start with 1s an inaication of the faot}
that the biologlsts themselves, are int¥rest-
ed 1n this,

The high school teachers are our
representatives as well as the college pro-
fessionals, the physiologlsts as well as the
geneticists and so on,

I think that 1%t would be highly
degirable to try to get a clocer working re-
lationship with the biologlcal soclety or
the blologists outeide the AE.C. to push
these things. '

I think that the success or fallure
of a thing like this ies in the long run, a
psychological matter and if you can get the
high sochodl and college blologlate are working
on lt% 1t zay well be very successful but \
if we 'try to work it out from the tep and pre- 1
sent it as a gAft package it might not be
nearly as bad,

And whether through the instrumen-
tality of the Federation of AIBS or in some
other way, I think that perhaps it's not
sufficlent Just to get these courses set up
in particular institutions snd the availability
of these things advertised, But i1f you can get
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the Dbiologists to come in and say, 'tfél
is a fine man; you let us help work 1t oud
and we will get behind it and puch 1t and
advertise 1t", It may be a much bigger

" thing even than we think,

DR, SHILLING: I ought to go to
Milton Meade then. .

DR, GLASS: Yee, For example
at the present time the AIBS has worked out
a scheme with the National Science Founda-
tion for a contract to suvrort the vigiting
biologists who will be s=elected by the
Committee arrangements of AIES and the bill
to be drawn by the leading universitles,
to go out to the various colleges and
communities throuchout the United States,
and vislit for s couple of weeks, maybe:
giving one or two formal lestures on subjects
of *heir own interests, holding conferences
and conversations with students visiting the
high echools and in general working up en-
thueliasm for scientifiec careers on the part
of young people,

There's another thing of the kind
that you are proposing here and it would be
80 cultable, it zeems to me and feasible to
make sure, through discuseions with AIBS and

_——
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perhsps financial eupport for that par‘lcular
end of it, that radio blologlats were includ-
ed among those who were selected to go out
with v1Q1t1ng biologlqts. :

DR, DUNHAM: I think Chuck's whols -
thought is going to be integrated with NSF's
overall program. I gathered that AIBS has
already been brought into that; the Sclience

Foundation has already developed down at ORENS

what it thought was a reasonable part of this
overall program and we are just working right
into 1t; isn't that 3t?

DR, SHILLING: Yes, I think perhaps
you've got an i1dea that if we got in Cox of
AIBS and Miltley of the Federation and talk
with them at this stage, that we might ket
more vholehearted cooperation all along the
line.,

It might even be conceivable that
it might be bettér to contract to one of
them for handling this,

DR. GLASS: For certain things,
not contracts with institutions probadly,
but maybe for the fellowship part of the
thing -~ romething of that kind, That is
the way =ome of thece other summer workshops

271



",‘ ‘.I‘-».'t

/ 272

are being handled now, &

DR. SHILLING: I would think that
legally we could not do it et 81l -- well, I
mey be wrong on thie but I just don't think
we can pay this portal-to-portal pay under
our present law becauce we have these clear-
ances and all that sort of thing.

I think it would have to go before
AIBE or NSF or something like that,

DR, WARREN: I would like to re-
inforce very much what Doctor Glass has
sald and elso to look beyond the blologist
as suoch, .

I think tatthe National Educational
Ascoclation, they ought to be brought fully
into the picture quite early al=o, into the
general planning,

For information I gather that we
gt111 have the handicap of the oclearance
requirements on fellowschips and escholare
Bhlpﬂo ‘

DR. DUNHAM: Yes?

DR, WARREN: Yee, s0 that where we
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ought to come in whenever poselble, 134’
more on the planning = the business end,
the supplying of kits and =0 on snd to
hope that other sources can help take care
of the stipend angle,

DR. SHILLING: Yes, I guess we
cannot take care of the astipend; it's pere
fectly posceible for NSF - for us to pick up
gome part of what they are doing and they'll
take care of the money and material for that,

DR. WARREN; One other point that
has some bearing here is the fesct that these
people once tralned, ought to be called to
FCDA'g attention because they will be good
trained monitors in areas where you may not
heve any traeined radiation moniters, and
that has been one of FCDA's main stumbling
block.

They might be interested to come
in to eome extent if they thought it would
help them get their hands on some key
peorle,

DR, :BEILLING: That's a good
$dea, I don't know whether they have any
money, but I know they'd be interested in
that, They would certalnly like to have
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these people 1Qent1f1ed. 7 ‘ "f

DR, BUGHER? I think it is a very
Lmportant concept in this, You can also find
some very important elem2nts in here, Things
oan get too cumbersome and too involved, Some-
times it takes so long that by the time they
are sccomplished they have lost their point,
So that promptness in operatlon 13 one of the
important factors,

I think in addition to the National
Eduocation Association, one should also think of
OAS which 13 also pretty much of the grasa- :
root type of outrit. .

DR, GLASS: They have'a conmittes
on this typs of problem,

DR. BUGRERS They are plenty of com~
mittees that %alk about 1t, but this ic ~hen
they'll do something about it so that in an
attempt to put all thece various efforts to-
gether, rather than make them go parallel
wouldbe quite fruitful,

It would help further that within
the Commission, once a program has besn
generally agreed to, a set of direotlves
could be given by the Commission to cut down
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the amount of just sheer lsbor and timefcon-
sumption that ococurs in getting something
moving within the Qommission's structure,

Oftentimes a simple set of direct=-
ives would clear the way for Operations
Managers and Administrative Personnel to
get right ahead with the program without it
beilng stopped all along the line,

It would also be helpful if the
areas of active participation could be fin-
ally, reasonably well described so that
various outgslde agencles could glve their
support to see where they could fit in and
not wailt until a orlasis develops and then
try to do something about 1it,

I do think the general approach
of getting down to improving the perform-
ance of the high school teacher, is very
fundamental in order to alleviate the pre-
sent development diffriculties,

DR. SHILLING: One of John's
points s the timing of this; the total Com-
missioh-~ is in the throes now of a restudy
of the Commiscion as it relates to education
in all the different divisions of fussing
with this and the commissioners are all
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talking about it and there's quite a fd’ment.

The best advice I can get however
18 that this will not be activated for any
summer work until a year, for the summer,
becauce you have to go through all of the
sorap paper orgenization and all the rest of
this business and probadbly will have to for
the total big pictufe, get Congressional
approval and the probable allocation of addi-
tional funds and =so on,

And so, in.talking with the various

people who are working on this they said,

"well, why not run three or four as a trial
balloon thls summer, to see how the thing
would work and then, feed Y'us information
on how they work into the total picture.®

That vas one thing, The Directives
I am sure, are essential and I hops will come,’
but as you are well aware, better than I, it's
an awfully slow process,

Yhat we visualized was running
eome of these this summer simply as an ex-
perimental approach to it, but I agree that
we ought to talk with the varlious groups,'

I have talked with a number but I
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w111 mee thece other people, ' "

DR, DOISY: I have heard one
recent report that some have started 1t now,
of college and high school teachers in the
vicinity. I was referring to Washington.

DR. DUNHAM! They 414 have some
coursee and actually developed a little.
booklet, I think; you've probably seen it
vith the typical experiments which could

be done,

It was done here and it wae also
done in Baltimore, but that wss several
years ago.

DR. EHILLING: Bolénce Service
is =ponsoring something siiillar to this
with thelr science affairs, They have book-
lets to tell what sort of sclentific experie
ments high school students can do, whers you
can get equipment and that sort of thing,

I don't know whether this is what
you have in mind or not,

DR, DOISY: I think you should
inquire of the Nstional Science Foundation
for information, I think that is where

¢
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information can be obtained, - ‘} |

I found that there was a man
who spent most of his time in the summer
school, teachlng high school teachers,
Apparently this has been financed in recent
years by some commercial organization,
Haybe it 18 Esso, and 1t provided for
tuition and scholarships,

DR, SHILLING: That's right,

DR, DOISY:  ¥hy don't you ine
quire about that?

DR, SHILLING: There are a lot of
those going on, As a matter of fact, ine
dustries are interested in this and for
inetance, the University of Wisconsin has
& quarter of a million dollars from the
National Sclence Foundation to run a year
round, in addition to the cummer - a y=ar
round course in the treining of high =chool
teachers &nd emall college professérs in the
epeclal scliences, but none of thenm are
approaching it from the standpoint of the
radiation businees that I have talked to.

DR. DOISY: There's been too
much emrhecsis on radiation, It should be
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on fundamental sciences. ‘}

DR. SHILLING: They're going to
have a lot of fundsmental sclences, I hope,

anyway .

DR, GLAB2: I'm not zure, but
perhaps what, you refer to in the Washington
area is the project which ths AAAS Committee,
in answer to a comment that was made - we
had many committees, but this committee 1s
actually doing something,

It hne, I thlnk fifty thousand or
a hundred thousand dollers, something like
that from the Carnegie Fund for Education
to carry out this experiment and it would
work right in with this kind of plan on a
different level, on a different stage.

The i1dea that they are working on
18- that of taking the speclally trained
and better prepared high school teachers
most of whom are now located perhape in
large clitles, in the better school systems,
.20l in sending them for a period of tlme
to smaller and more isolated sohool areas,
to oconsult about teaching methods, the
science teachers in those looal school
systemse, ‘
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We have speclally trained peéﬂ.o
vho are familiar with the poseibilities in
high school education in anplying the prin-
ciples of stomic energy to fit into that
program, It would help to diffuse this
knowledge much more rapidly by them,

DRy DOISY$: That's different,
I understood it was beinz supported by the
Citizens Committee,

MR. EISENBUD: It surprises me
that this is a problem, because I thifk
here in New York, <they've had a pretty
good program that goes back for five years
and I think it's interesting because it
gerves to illdstrate how much you can do,

Wew York is fortunate in that 1t
doss have a lerge sch6ol systed eo that 1t
hasg full time people,

He walked into the Operations Office
hers about five years ago when Cornell was
with us, Ths two of them got to talking and
one afternoon thsre was a lecture course and
then they oame down to the laboratory and
asked us about that,

Joha Harley got interested in - it
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and d14 quite a bit of writing sbout itthnd
much of 1t has been published in the edu~
cational Jjournals, But, out of i% came

a 20~lecture course in whlch - that'is &
laboratory course, in which the school teachers
came to the laboratory with the kit -~ of
course, this was financed by the New York City
Bogrd of Education and they developed the
teachers, And, John Harley snd *Carbonel”
developed a course for the students which has
to do with isotopes, and I know also with audio-
radlographic parts of the plant, ascembling
gelger counters and component parts, studying
their reactlion to alpha rays, absorption
shielding,

It was a very nice course and it
18 now about five years old and I don't think
i1t cost New York City very much, maybe atout
$100, per high school olass to equip. It'g
a very modest program and yet it's been quite
effective,

We came out of it ourselves with
a very good gelger counter,

DR, FAILLA: That 1s an interecst-
ing repercussion to this program, that the
Teachers' Union became alarmed at the fact
that the teachers were made to handle
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radioactive lsotopes because of the danger
to the teachers and so they wanted an
vestigation made and the representative of
the Departrment of Education here, and the
representative of the union and comebody
else came up to see me to discuss a very
sevious problenm,

I made some simple calculations
and indicated that neithear: ‘the teachsrs
nor the students could get enough radiation
to get hurt under any oircumstances, ¢

The union rebresentative was very
nice, she thanked me and she was perfectly

- satlsfied and she said she was going to make

a favorable report and thers wouldn't be any
trouble from there on, I don't think there's
been.

. MR, EISENBUD: I've never heard of
this, The entirc figure of all the teachers
is about’ teh microourie in New York City,
I'11 make a note of 1t and send it to you,

DR, CORSBIE! I would 1like to
aek Mr, Eisenbud if he knowsg whether 1t's
spread about New York or vhether it's
spread beyond New York City or was it just
New York City,

-
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MR, EISENBUD. It was just}'ew
York City and I don't know what haupen-d
to i¢,

DR. CORSBIE: The second question
which does seem to have a bearing, 1s whether
or not thie would be reflected in the Regents
Examinatione which are required in New York
or exactly what is the rosition that the
Boardas of Education or the State Superlntendenta
would have in this overall schenme,

It would ceem to me that 1t would
be abeojutely neceesary to have their surport
if 4t 19 golng to be in the curricula of the
school and the requirement, both as to courases
and selectlion of science teachers,

DR. OGLASE: Thile ig not an answer
to the question, but the fact that it might
reflect the natire of an answer to it, --
becnuse of my ovn concern about this diminish-
ing enrollment in the high schoole snd science
courses and becauce of being on our School
Board I was able to put a little vressure on
to get the school work done,

I asked to have s survey mnde of
an enrollment of csciencee in the city of
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" Baltimore for the past ten years and md‘h

to my surprise, considering all of the
advertieing that the answer wns quite clear,
There had been a dip once after the war,

but following that, it inorezced agnain, and
the overall education was not changed in the
percentage, 1t seemed, that had taken place
in the phyeical and the biological sclences
wvhatsoever,

I suspect the same ias true for
New York City and for other good school
systems, The deocline then, moset probadbly
exlsta where ' the teachers have been 1solated
and have not been able to keep up with things
and haven't had these advantages.

DR, SHILLING: One point there;
you cannot Jjust maintain the status quo;
Af the other figures are correct we have
to inorease the proporiion to meet the technoe
logical advances of our times.

DR. FAILLA: I fipgure that the
ultimate objective of all this is to get
more talented young people into sclence} those
that have an aptitude for science, We should
fiot waste talent, 20 that the tr=ining of
high school teacheres is perhaps the first

"oy
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gstep in that direotion, 1’

I think most of the talent is
lost, not in the large oitlies or where there
are good public schoole, but in places where
there aren't good public schools and in the’
smaller communities thet I would eay the
system of priority chould he established in
picking out these teachers for special train-
ing in places where the need is greatest or
where they do the moest good,

Once they get back, rather than
pick out peorle say from New York City or
Boston or Baltimore ~- pick out teachers in
the smaller centerg where, however, there is
a great potentinl of innate bBrain power that
can be tapped, say fools, for instance.
(Laughter.)

DR, DOISY: Out in th: hills of
MSssourl instead of St, Louls,

DR. FAILLA: Any further dlsouss-
jon on thls problenm? .

DR, EHILLING: I would like to
hear one point on the sgtation-wagon, 8hould
we or should we not Join that; no one has
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spoken on that., I1'11 bet I'1l have th’answer
it in the next thresor four days.

DR, FAILLA: VWhere's the station-
wagon going?

DR, BHILLING: It'11 have a cir-

cumscribed area of probably three states

near here, wherever that may be and he will

vieit during the entire school route, High school
after high school, all over the area, .

DR. FAILLA: I chould think that
for the ocourse that might bes very profit-
able,

DR. WARREN: I would be strong
for the statlion-wagon idea,

DR. BUGHER: It would not cost
much and there's nothing much to b= lost.
That would be something like the booke
mobile idea.

DR. DUNHAM: You could learn a
lot,

DR, FAILLA: Is that a satlsfactory
answer Doctor Shilling?
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DR. SHILLING: I gather thef
everyone seems to be in favor of the
station-wagon.

DR. FAILLA: Do you wvant a motioh
on that?

DR. SHILLING: Ro, it i not necegsary.
You may not be able to do it, but this is per-
fectly satisfactory.

DR. BUGHER: A traller exhibit 1s

already in existence, One of the finest
pleces of demonstration equipment that has
been devised and 1t can roll tomorrow,

DR. FAILLA: Let's go back to the

1315 item,

MR. EISENBUD: In the last elghteen
months the Division of Biology very quietly
seemed to take on additional work of very cone
siderable mngnitude that hacsn't been talked
about very much and I sucpect the reacon for
putting this on the agenda is, =30 that the
Committee can be informed of the ramifications
of the New York Operations Office,

First, let me say something whiech I
gshould have said yesterday, but I didn't, that
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may not be known to all of you, but I wiar
tvo hats, I am an officer of the laborstory
floor and when I go upstsirs I'm Manager of
Operations, This situation has been in exlst-
ence for about a year and a half, It haes
been working very well, largely because I'm
blesced with a very good staff, both in the
lsboratory and in the Operations Office andin
Mr, Joe Clark whom you have met right now,
carries the main burden of sdministration in
the office.

I t0ld you yesterday a 1ittle bit
about the history of the New York Operations
Orrice. It'a quite a bit different from the
others because it wns originally a Headquarters
Office for the Manhattan District, I guess 1t
was the first office to be established.

General CGroves operated out of there
for a good while, particularly dbefore:the
other sites got rolling and was all through
the publiching office and the headquarters
office and they had a very large measure of
responsibility during the Manhattan DPistrict
drys and the velocity which was apnlied in the
Manhattan Diestrict carried over into the
Commiseion for a while and as the COperations
Offices were developed, each was glven a plece

pOE ARCHIVE?
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of a program to adminilster, It was a‘ather
large delegation of responeibility and a= it
wvag concelived originally, there would be a
very small Washington nucleus At the Head-
quarters Operations.

In the course of events it didn't
work out this way and graduslly there was a
centralization of responsibility. In fact
they changed their nsame,

It was quite a significant changs
because oricinally we were the New York
directed operations; we had complete respon-
gibility for the feed materisl vrosram for
the research program,

We got our directions from Washing-
ton, but once the directives were spelled out
the scope was deflned, them it was up to the
member of Operati-ns to accomplish this,
Then they changed it to the New York Oper-
ations Office,

It was a long period of getting ad-
Justed because it never really was defineqd,
Just where the Washington responsesibility left
off and where the Operations Office would plck

up.
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For example, Just to 111ustrﬂte
some of the problems that we were faced
\'ith.

I guess under the Act, we realized
that we would have the Eiology and Medicine
program and I think at that time there was
as yet no division, ¥e hsd funds,

I guess your progrsm, Doctor Failla,

the Rochester prosram and quite a bit up at i

Harvard, that had carried on from the war

and there was a considerable amount of money
avallable in 1946 for research and we just went
out and began to get some contracts placed

and then there wren't any organization to
handle it in Washington amd so it was handled
over in ONR for a while,

We added at that time, one of the
first people to join our stsff after the war
was Doctor Brant; it was partly beceuse 1t
seemed a good idee to have one of those men
to be available under consultation, He
still does that, but Doctor Fsills, as you
may have noticed this morning, when he came
in on consultation except for Columdbia,
Rochester and Western Reserve -- he is working
for the laboratory, )

290
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The feed material portions oﬁ’the
program were transferred over to Oak Ridge
about eighteen months ago and at that time
the Operations Office was placed under the
Division of Bilology and Medicine and I was
named Director.

I accumed that resronsibility in:3
addition to the resroneibilities which I
have had for some years with the direction of
the laboratory, '

A program at the present time in-
volves about £46 or £29 million dollars of
operating dollars, By that I mean, a Bearch
and development program which we administer
amounts to about 29 milllion dollars a year,

In addition to that we have about
$40 million dollarse worth of construction
on the tooks,

The biggest pleces at Brookhaven

~was with building the $26 million dollrpr

alternating coyclotron which I believe you
know about and there were two large accel-
ators which have been approved, One will
be built in the Boston area and they- will
be operated between Harvard and MIT and
the other down at Princeton,
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Yale 12 building a lineal aé‘il-
erator at our expenss, VWe have a Mattehorn
project at Princeton,

The Medical Center at Brookhaven
18 already under way and so that totels
about 40 million dollars which is a very
large program and the interesting thing
about it - and this 1a what mskes it differ-
ent from other offices iag this:?

This 18 a1} - peacetime operations,
it is all unclaseified except Mattehorn and
the size of it 18 simply a reflection of the
educationsl attention that is given and the
size of the institutional facilitiles,

All of this has made vork for the
Division of Biology and Medicine and I must
say that we have had very, very excellent
support from the Division,

In ¥acshington you need a friend
because there are many, many problems which
erise almost every day which require cone
ourrences of several ataffs and most of 1%,
I think, goes on the shoulders of Howard
Brcwn . .

DR, FAILLA: Yes, he's really done
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a Job, : ‘}

MR, EISENBUD? Howard was always
go busy and he seemed to do all the things
he used to do and now he looks after our
problems as well, And of course, Chuck has
done a great deal of this,

It's a 1ittle strange the Division
of Biology and Medicine chould have to con-
cern 1tself with the scope, the way in which
a contractor works with nuclear.metals up &n
Boston which is the metallurglecal institution
operated by Allegheny-Ludlow and I think this
must have taksen half of Brown's time for a
while and I know you sat: in it.

It's the peculiar way in which
the Commiscion operates, They take the
Division in Wachington and give regional re-
sponsibility, and they say, "since you are
looking after us, we have development problems
in this area and special problems and appli-
cation problems. military applications, civila
ian ones"; everything else the Commission does.

That very briefly is what we are

doing and I'11 be glad to answer any questions
that you have,

\
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MR. CLARK: The only thing Yjat
you d1dn't mention was the application pro-
gram, We have about 200 accese prrmits as
they are called; we will probably have some
licenses later on.

DR. DUNHAM: I think you have
twice as many access permits as any other
group, ‘

MR, CLARK: Ve have on the order
of three times that many. This involves
quite a lot of your administrative work,
for example, .

I think we have had on the order
of 1,400 clearances to date on those 190,
200 permits; about one quarter of those are
Q" clearsnces.,
~ Merril, you have about covered the
vaterfront, !bu may be interested that our
total number of contracts is arocund 400,
Off the recorad,

(Discussion off the record.)

DR, FAILLA: Bhall we move on to
International Affairs, now?

it b
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MR, HENDERSON: I firet vang to
thank you and the Committee, Doctor Dunham
and Merril, for the oorortunity to sit with
you for these two daye,

Both George Epeigel and I are quite
involved on the UN Scientific Committee and
Merril thought it would be a good 1dea for Just
a background, and I think we've got that,

This morning I think I was a 1little
over my head, I still don't know quite what
the figuree mean up there.

DR, DUH&AM: That was Just to ime
press you, N ~

MR, HENDERSON: 1I'm imprecsed,
Jochn Hall wanted to be with you at this meet-
ing to follow up his diccuseion and come of the
sugzestions, T belleve that were made at the
last Advisory Committee Meeting,

He was not able to attend end so::c>
he askedme - since I was going to be here, if
I couldn't give a brief statement off his report,

He mentioned in checking the trans-
cript the bilateral agreement which we have,
the research agreement that we have with some

= —
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24 countries,

DELETED

Checking on the status of these
agreementa very briefly, of the 24 research
type agreemente, 14 of these countries or
I ghould say, 12 of these countries have
actually made some cheolces ag to the re-
gearch,

Fourte#n of these countries have
actually made contaots with American industry
and 1t 18 expeocted that five of these will
let contracts early this year,

This gives Just a very short
status report on these contracts,

¥e are working like mad; to keep
up with them, I hope we get on tops of
them one of these days.

I believe the speclflc gsuggestion
that was made lacst time regarding the esta-
blichment of radioisotope- research oenters
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primarily because they could be establ&rhed
with the minimum emount of funde, they could
be established immedintely, and I have gotten
the rest of the reasons behind it,

Ralph Strong in our Division has
done an amazing Jjob in six weeks end he has
been in pretty consta~t contact with the
Divicion and Doctor Penrseson on working out
a program to get thls thing under way, I'm
happy to report that it looks like it 1is
going to work out pretty shortly.

They broke*it down into three major
parts. The first part is to send consult-
ant teams to countries that are interested
in this type of aporoach,

The second part - and I will come
back to these, 1c to continue and increasse
our activities on the training aspect of this,
particularly here in this country,

The other point is in providing
funds and equipment,that is funds for equip-
ment for use by this country,

Now, a number of them have funds of
their own, But there are private funds
avallable and in order to make a comprehensive

Wy
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approach to this, we have blocked the fhree
of them together,

Getting back to the first part of
it, which is a sitting of consultants, I
understand from George that IE8 has expreased
willingneses to underwrite this during the
next year to come out with some ten scient-
$sts at the present time,

The thought " was that they would
send out teams of two and that we would have
to recrult these consultants from our own
officers, AEC laboratoriee, Universities,
wherever we could get thenm, ‘

The ten to twelve people going
out would be what I would call, a pilot
type projJect to rrovide experience during
this next Spring in the establishment of

such programs,

DR, FAILLA: How long a time would
these teams be out of the sountry? -

. MR, HENDERBONS They were thinke
ing of some four to six weeks on the trip,
Row, whether they would actuslly be in one
country for that period of time, I don't
know,

LTWY
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It should be recognized that
these trips will require a follow up, g,o.

The purpose of the original trip
would be of two perts; firet it would be

first to find out what possibilities there

are, To develop something in a specifio
country. you have to start with something
first, and secondly, to provide oconsultant
services to the country - to the scientists
that are there and then thirdly, if they do
have programs under way, to assist them in
appraising that program from the standpoint
of continued development,

I think these will be the three
maJor things that we would expect these
teams to 4o, ,

The total cost;we had originally
thought of some twenty-five peovle in teams
of two, in other-words, twelve to fourteen
teams, It cost around 100 thousand dollars
to carry out this program which is really
rather small when we stop to think of the
recults that we could achieve out of that,
Particulsrly when you think of the research
reactor; we share half the cost of the re-
search of the reactor and that could cost
300 thodzend dollars alone and I think that

1
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gives a pretty good comparison of the q¢st
involved and I am sure we could get a lot
more out of it,

The second program which 1g ine
orescing the training opportunities, I
checked as to the number of foreign students
that had gone through the appropriate school,
and I found out, to my amazement there were
some 97 students in the lact three courses
that had been graduated,.

They would hope to inoreace the
enrollment of foreign atudente in the 1co=-
topa technique school at Oak Ridge and also
to provide more opportunities on & planned
baels,

I recognize that this has already
been done informally for more speolalized
training, say from three to twelve months
in AZC laboratories and hospitals,

I think Brookhaven has a plan, The
estimated cost of this is some $285,000, I
won't go into that because I am not too
familisr with exactly what plans they do have
marked for 1it, )

The providing of the laboratories,
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they have broken that dovn into cost.lﬁThey
figure: that i1t would cost ten to twenty
thousand dollere per laboratory,

At I understand it, there are
funds availedble from the funds for peszceful
uses snd they, by the way, have been very
interested in this whole approach,

Dootor Pearcson and Ralph Strong
have been in contact in a number of meet-
ings with a number of reprecentatives from
this group, .

The bigreat problem that we have
is not on the problem of funds as I gee it,
it 13 on the problem of getting qualified
people who can devote the time to this thing,

I ran into this mycelf at the
Geneva Conference, IES requested people
to go over to see this and find the persons
that they wanted with the background that
they wanted whowere avallable,

It's a really aifficult task and
it is to this point that John wanted your
suggestiongs and how best, what techniques
we ocould urce,

S0
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Of course this is our main pri
ity, Ve don't think we have to compete cone
cerning other programs, This ie our program-
and we have to push 1it, but we do need =ome
help on the techniquee that we chould use
in locating peoprle, either within our own or-
ganirations, in universities = as a matter of
fact, preferably, in universities and settling,
on specifioc people,

We viewv with great importance, thig
first program because it will be the flrst
really planned approach that we have taken on
this,

The third point that John wanted me
to mention was that we had received excellent
reports from Doctor Bugher on his trip to
Latin America, Doctor Farr and we are now at
the point where I think we can do something
about a lot of the cuggestions that were made,

It's been a number of years that
thers hae been no evidence of anything being
done,and won't prevent further suggestlons
from oconming in,

And in your contact with foreign
sclentlsts, there are a lot of suggestions
like the onea Merril has told me about that

;tj:2
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can be of use to ug in formulsting and }p
carrying out our part of this total plcture,
perhaps, If you can drop us a line this
would help.

There are three things I would like
to throw on the table, Doctor, and eny help
that you can give us will be greatly appre-
clated.

DR. FAILLA: Thank you very much,
Now, they might make scme suggestions,

DR. GLASS: ' I« the National
Register of Ecientists which is run in sections
by the National E8cience Foundation of any aid
in getting hold of a category of people an
initiel group that you could then soreen
further for thece experts you want?

MR, HENDERSON: Yes, I'm sure;
aleo, ICA, They have 'gapped a number of
people but the problem has been that they
have come to us, to the AEC to these parti-
cular skills, They don't seem to have the
resources that they can go to and say, well
you've got this training and they know it,

They want from us, recommendations
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that these are the types of people thatif

oan do things, We are taking a much more
definite interest in this particular program
to the point where we want to be sure that
there's some overall planning before they
go out, for example,

I think Doctor Farr mentioned that
in his report -- the need for comprehensive
overall planning before thece people even
leave the country. I'm not too sure that
that has been carried out in every instance,

DR. WARREN: There is a hand picked
group among university contract personnel and
I think that quite possibly a circular letter
to the B & M Contractors as to their staff,
thelr colleagues, they themselves that could
give "X' weeks or months to this during the
next one or two years, might not bear very
useful fruit and any of them would be pretty
competent individuals especinrlly if you get
them together for a 1little bit of exchange of in-
formation first,

DR, FAILLAS One thing that might
be mentioned is the faot that 1f you are
thinking of Europe, the summer months would be
very, very inopportune,- On the other hanad
sunmer months here would be very good in South

By
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Amverica, so that you have to make that ,
distinotion for those who might be sent fo
Europe, It would have to be during the
academic yeer in Europe where they would

find the activities going on full blast, and
that 48 a 1little more difficult to find than
the other type who might take the summer to go
down to South Americsa,

MR. SPIEGEL:! Dooctor Fallla, thls 1s
geared to Latin America and for the Near and
‘$ddle East, not the European countries. They
would not be intereasted so much in one of these
isotope laboratories,

DR, FAILLA? That was one of the
things we wanted to do,

MR, HENDERSON: The 1dea here was
possibly on the first approach was that we
would do Latin America if IES would buy that
end the reason is quite obvious, They are
not as advanced as Europej it would be a
good testing ground plus the fact when you
really get down to it, we really haven't done
very much for lLatin America in thig whole
*Aton For Peace® program and I think Doctor
Bugher made the suggestion of a reasonable
approach which I think has a lot of merit,

LR



I don't think that this should
hold up this program at all, but it ooq&d
conceivably tie in,

¥R, SPIEGEL: ¥e have recently
tried an epproach in Asia, with the Asla
Nuclear Center and that has cnuqed no end
of heartburn,

: DR, DUNHAM: You thought of only
one center,

MR, SPIEGEL?! All six of tha
countries wanted 1t located there because
they know that the PHilippinesg are going
to get 1t and that s confidential that the
Philippines are goling to get it, They have
all be informed confidentially but 1t's never
been publicly announced} they all want one for
nothing now,

DELETED

DR. BUGHER: Well there are natural
regions and reglons synthetically establisched,
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DR, FAILLA: In fact, 1t's done
more harm than good, 4

MR. BPIEGEL: I think this happened
in the case of the Asia Nuclear Program,

DR, FAILLA: You antagonize our
country by helping one,

MR, SPIEGEL:! Just one other point,
In the last few weeks five countries have-
approached us on a research reactor, Austria,
Costa Rica, Yugoslavia, Germany and Ireland,
bilaterally and =20 within a matter of days, we
will probably have fi{ve more agreements,

. DR. WARREN: Has anything been heard
from Japah as yet, officirlly?

MR, 8PIEGEL: Their 27th Micecion 1is
coning over this month to decide on their
reastor,

DR. FAILLA: Another thing that I
think is very important is the choice of the
institution that is going to be helped or the
individusls that are going to be helped be-
cause sometimes, if one chooges the wrong
individuals, that would antagonige all of the
other people in the country.
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I have seen that happen several

times both ways, that is Europecns misjydg=-

ing the importence or standing of indivifuals
in this country and we on our side, misjudge
ing the standing of someone of the Europeans,
with rather unfortunate repercussions, 2o
1t is very ioportent to be sure that you are

- plcking out reprecentative people in institue

tions that would not arouse antagonism in the
rajority of the sclentists in that ocountry.

DELETED

Well, now they do have an Atomic
Energy Commiseion and the second man on the -
Commission is the one who ig coming over this
month to make the decision on the reactor, but
I think it would be safe in that case to deal
with hinm,

MR, HENDEREON? In that conneotion
I think your group and the Division of Biology
and Nedicine and all the other technical people
that have contacts with scientists overseas,
why they can keep us informed Jjust on who to
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contact and what kind of a fellow he is,
This could be extremely useful when ong 1s
going to Latin America and visiting several
countries,

DR. FAILLA: Especlally there, be-
cause the fellow~ who 4s: the head today, may
be there because he is a friend of the President
and the President may be somebody else there
next week and he would be out,

MR. EPIEGEL: 1In connection with
the Asia Nuclear Center, the Japanese sent us
a very nice note asking us to be located in
Jepan and the last paragraph, Jjust as an
added thought, they expressed an interest
in recelving a medical reactor at Hiroshima,

Whether they were thinking that
that was part of the AsiaNuclear Center,
I don't think that was in the way the note
was worded and he would also like to have
thid medical reactor tacked on there,

DR. FAILLA! I think in choosing
institutions or individuals, the general
practice should be to let the people in the
country themselves,the scisntists in the
country decide what should be the first
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laboratory or the number of laboratories
that should be helped and where they axp
located and so on because then you see, you
are not making the cholce yourself and if
things don't work out, you are not respon-
sible, You have followed the advice of
the scientiste in the country.

MR, HENDERSEON: On the other
hand, too, and one of the primary reasons
we are trying to develop this integrative
approach that we have in the past is that
I understand gfterwe have gone through our
training courses and so forth and when they
get back to the country there 18 no equlp-
ment that they can use so there we have wasted
their time and wasted our time and by trying
to pull them altogether again, leaving the
discretion up to the country and we are here
purely on a consultant bacis by being sure
that if they do want this equipment that
they can't finance it themselvee, we tried
to help them.

Again, I'm not one for giving
them everything either, '

DR. FAILLA: Sometimes a fellow
comes to =tudy here and he is not the best
individusl or the most popular individusl

LEUSY
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in the country, He happens to have elther
money himself or polliticnl connectionsythat
would give him a fellowship or something of
that sort and therefore we have a difficult
situation to make a cholce on that basis too,

DELETED
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DR. FAILLAS Thenk you very much,
MR. HENDERSON3  Thank you, sir.
DR. FAILLA: Doctor Warren?

DR. WARREN: The great concern of
the sclentific and lay people in different
partsof the world is over the changing en-
vironment and later to the proposal by Kr,
Lodge in the UN that there be established
a sclentific group to gather such information
as existed and make it 2valladble.,

That was passed by the UN and thers
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are 16 countries who will have each one
member of this group, i

I am fortunate in having Austin
Bruee and Mr, Elsenbud snd Chuck Dunhem pn-
officially as reinforcements, Mr. Splegel
and Mr, Benderson are keeping the paths
clear froa the International UN relationships
and it is proposed that the first meeting of
this group, chiefly for orgsnizational pur-
poses will be held in the latter part of
March,

The nations ae I recall them are
Argentina, Australla . Belgium, Brazil,
Czechoslovakis, Canada Italy, Egypt. Then
there 18 the UK, the USSR ourselves,

MR. SPIECEL! France, Switzerland
and India, but not Italy,

DR, WARREN: Thank you, The
secretary will be a competent man, There
will be 2 small etaff for the comnmittee,
It w11l not meet in continuous seeasion
but intermittently.,

The Chairnan will be Ain rotation
from each country alphabetically in the English

languare,
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The chief tagk of the committee
is to gather the information avallable,,
largely in the country of the committea’
member and see that 1t is made avalladble
to the UN and through that to the world,

This 18 a very appropriate time
for such a thing to be done because the
National Academy = Rockefeller Foundation
Committee- in which you had a hend, John -
i1s going to have its report ready in all
probability in early April,

The Medical Research Council
in the UK has been studying the problem
independently but & keep ° 4in touch
with what 18 golng on and if all goes well,
thelr report will be out 1in April so that
Af the organizational meseting of this
committee 13 set up, it will not only have
the vast amount of raw data, the Uniteq
Btates will be able to contribute largely
from the atendpoint of a tremendous amount
of work,

You gaw yesterdsy Mr, Elsenbud's
study but in addition there will be the
pretty complete apnralisal of the value to
put on the scientifio work done to date
in the biologic effects field both in this

"oy
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country and in the UK,

<
I am therefore rather hopeful that . _
with these reports to serve as a skeleton
for the final report, we will get something
quite worthvhile,

I would like to acsk Mr, Eisenbud
Af there's anything he would osrse to add,

MR, EISENBUD? The thing that
concerns me a little bit, not so far as the
end product 1eg concerned because I think
the end product is going to be good, I'm
afrald that each of these countries 1s
going to come prepared with data that they
are going to want to precent and I can 'gee us
getting engaged in a long period of evalu=
ating individual reports of each of these
countries and perhaps some of the countries
that aren't represented,

I am very femilisr with what the
Jepanese have and in the importance that:the
Japanese attach to it and they are going to
want to have the prestigs of being able to
present their own data through the medium
of this committee to the world,

We know that the Byrmese have been
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collecting data, Ve have from our labora-
tory correspondence with many investlgators
and many countries and precumably all o

these data are being gathered together by
representatives and I c¢an see a great deal of
parer work end a great denl of time spend and
I don't know how we can get around that but I
think 1t is something that we simply have to
expect,

DRs WARREN: One of the things we
hope to do esarly 1s to estnblich general
stendards and criteria for measurement and
evaluation of material and I think before we
are through some type of interchange of
gtandards for calibration of instruments and
g0 on will very definitely be indicated also.

DR, FAILLA:! That will take a long
tine.

DR. WARREN: Thig is, I expect,
going to be something that will continue for
a pretty fair period of time. Mr, Splegel,
would you care to add to that?

MR. SPIEGEL: I don't have anything
to add, Ag I mentioned last night, as we
talked over thie, I think it would be very
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helpful to invite the Japanese to colla-

"borate with us on the distance during

wing - have them out there patrolling the
gea and exchange data with them because they
are going to be out there doing it anyway
and you might as well,

DR. DUNHAMB Well, they are quite
efrficlent and so there ien't any question on
that; they'll be in on it,

: MR. SPIEGEL: ©Perhaps doing that
it will help ward off some of the compen-
sations, .

Epesking on behalf of the Depart-
ment, we attach a great deal of importance
to the radistion resolution and we were con-
fident that Aif we had introduced it in the
United Fations, that is if we had not the
fwedes were going to and of course did
introduce a resolution.

They were supporting the United
Rations complete cessation of nuclear test-
ing pending a oomplete report and surprising-
1y enough, 16 nations voted for that and about
5 abstained and the Boviet Union supported the
cessation too,
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Of course there were the usual
political trividities and Chuck was thare
too, I think we had a resolution that
was a good one, There is limited evalu~
ation in 1t; scientific evaluation not
political evaluation which was what we were
afrald of wight happen, .

Can you think of anything to ada?

DR, DUNHAM: [No, I don't think so
other than to say that we were suocessful
through Mr, ¥Wadsworth and the UN mission in:
having it clearly called a sclentific com=
nittee, ' :

The Indians wished to have it
called a comrittee, But they were overruled
50 as to be sure that the thing wvas as
scientific as 4t could be with a minimum of
politlcal overtcnes and 2o stated, I think it
pat a very great factor in the hands of re-
gponsible people like Doctor ¥arren represent-
ing many other countrles to stand up and ine
dicate they would have no more to do with if
it became political, )

. If.gives them a real basis for
standing aside,

MR. SPIEGEL: /Mo w11 talk- about

/
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the principles of the committee and before
the committee meets we started out with a
committee of seven and ended up with acsom-
mittee of fifteen lorgely becouse there had
to be Spanish speaking sclentists on there
and others,

DR. GLASE: Vhen will the first
session begin?

MR, SPIEGEL: The end of March,
We though at first 1t would be in January,
but the British and Canadians didn't want
it; we couldn't have it in February and
the Becratary-General was out of the country
and s0 1t would be at the end of ¥arch,

DR, FAILLA: Would that be Jjust
before the test?

DRs WARREN! That will be just
before May, that 1s our test,

b

MR. SPIEGEL: The British would
be in April; i=n't 4t? :

DR. DUNHAN: Y think that's a
1ittle earlier than ours,

MR, SPIEGEL: The Britich test
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would be Just going on then,
4
DR, FAILLAY Any other comments?

DR, WARREN: I think we will need
to come back for advice and help to all of
you from time to time on various aspects of
this,

While there are a relatively
snall group immedlately concerned, we ars
slmply the spokesman for all of you and will
heed your help on a number of the points that
will undoubtedly arise,

MR, EISENBUD: I might point out, I
believe there's a provision in the resolution
for oonsultants, '

DR, WARREN: Yes, that is 1%,
MR. SPIEGEL: Ag needed,
MR, EISENBUD: Yes, as needed,

DR, FAILLA: Any other business
to come up before the Committee?

DR, DURHAM: First I would 1like
to call your attention to Dootor Faillaly

™
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letter to the ochalrman; I think you'vé all
received coples of it and particularly, I
wish to direct your attention to the p&ra—
graph which concerns FCDA,

This paragraph was composed by
the Divigion after I had presented to the
Commission at the time of the last General
Manager's monthly report - the feeling of
this committee and the feelinz of the
Division with respect to the problem of
giving Civil Defence greater help,

The Commigsion was very favorably
inclined to do mors about it and has ine
dicated that we will be able to stand up
and do a better job and so this paragraph
here, which as I say was written with that
in mind will not ocome as a surprise to the
Commiasion, but will merely emphasize
officially rather than through me, as spokes-
man, your feelinge on the matter,

And particularly the statement that

it recommends to the Commission the import-

ance that this matter be recognized by the
Commission and that such steps be taken as
may be necessary to provide additional staff
for this purposs,

321
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You also have in your folder, -
over the General Manager!s signature, to
¥r, Pike, with reference to Brookhaven, 1
I don't think there need b4 any discussion
of it at thie time, but I would hope that
you would read it when you 4o have the tire,

It was, of course, largely ocom-
posed by Lee Hayward to whom I made mvailable
a copy of Mr, Pike's letter to the General
Manager. I think 1t's rather a nice state-
ment of Brookhaven's concept of ite own
misgsion and it points out in the last para-
graph that they are willing to consider
doing a llttle more in the training and edu~
cational field for non~resgearch teachers,

DR. WARREN: This impregced me
as & very sound statement or what Brookhaven
1s doing, the way in which 1t is fulfilling
its responsibilities as a regional ladboratory
and I think that Mr, Pike has performed a real
service in pointing out that the ACI gnd the
immedliately assoclated universities are not
only the ones that were looked to, to operate
- and oooperate with Brookhaven, but also as
essentislly trustees to see that the interests
of "the smaller colleges and universities
throughout the area are alszo weighed heavily,
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Ag 13 evidenced here in the letter,
quite a 1ittle progress has been made in. that
but I have felt that there is an extraordinary
contrast between the very effectlive lislson
that ORENS hag with all of the achools 1in the
goutheast and the extraordinarily inadequate
contact that AOI has with the other schools,

I hapoened to be talking with a man
on the faculty at Brown, for example who had
had vereonal contaot but he felt that it was
much more a personal contact than a Brown
University oontact that was represented there,
And I think some of the smaller schools have
had the feeling that Brookhaven was entirely
out of their league and had done nothing to

‘orilént elther thelr faculty or their students

with regard to.the opportunities at Brcok-
haven ®

DR, GLASS: 1I'm glsd you made those
remarks, VYhen I was on the Advisory Committee
for the Blology Dspartment at Brookhaven, we
ralsed the same question, drawlng attentlon
to the rather distinot contrast between ths
Biology Department at Brookhaven and its
relstion to nelghtoring ocolleges and univerel~
ties and that at Oak Ridge, And, while re~
cognlition secemed to be rade of the problem,
nothing ever seemed to be done about it to

o l{_l
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really remedy the situation,

Their summer program 1s a sbep in
the right direction and is very gommehdable
but I think it's primarily a matter of the
personality and the vision of the problem

on the part of the Directores,.

A great deal of oredit goes to
Alex Eollander for getting out and making
these contacts himself with the other
colleges and universitles in the area eand
thers 1ian’t anybody at Brookhaven that I
know who does that,

DR, DUNEAN: Of course, one of the
things is that ORENS itself has no other mission
than this sort of thing,

Bometimes they work at cross purposes
but generally they come through ORENS to
ORENS, through him back and forth and Brook-
haven has no such machaniem} maybe they should
develop comething of that sort either at the
AUI level or at the Brookhaven level itself,

. ] , i

DR. WARREN: I ghould think AUI
would be and whlle we are making tremendous
efforts to reach peoprle in Thailand and in
Ceylon, let's not forget ¥alne and New

B
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Hampshire, (Laughter)

<

DR, FAILLA:! Any other item?

DR, DUNHAM! No, I have no other
ftbms to call your attention.to,

DR. FAILLA: Any other items to
come up?

DRe DUNHAM: I might mention, you
recall, we were at one tims going to have
this meeting in Idaho and were advised by
the Division that 1t might not be possible
because of certain activities there,

I talked to Lou Rogers Thursday,
and he assures me that the plsce will be
open to the Committee for the next meeting
if they decide to go there,  The date
would normally be the 9th and 10th of
March,

As you recall the reason it was
postponed was that the ANP would not have
been available for visiting Af we had time,

DR, FAILLA: Ig that satisfactory
to everybcdy?
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DR. DOISY: VWhat are the dﬂtes?

-

DR, FAILLA: 9th and 10th, ~
DR. GLAES: How long does it take?

DR. DUNHAM: It depends on whether
Vestern Airlines are still on strike; they
were on strike yesterday and then you have
to go by train Af you can't go by plane, which
means that you have to go to Chicago and then
take the Portland gtreamliner to the City of
Portland and they will meet you then at Pooca-
tello,

-

You can fly to Salt Lake City over-
night from the East and take an .early morning
flight to Idaho Falle proper,

One item I forgot and that is that we
do have a letter here from the Chairman thanking
us for my note of the Sth, inviting him to this
meeting and also inviting him to suggest items
for the agenda,

He indicated that he had no items
to add and he wished it were possible for him
to attend,

And Chuck, as you aslready know had to




327

decline at the last minute and couldn‘t be
here, ' ) 44

'DR. FAILLA: Well, in that cagse,
this session 13 adjourned and we will have
an exeoutive session,

*

(Whereupon the mesting was adjourned,)




